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Prior to b&ginning work on this discussion, read the assigned chapters from the text. Itis
highly recommended that you review each of the brief Blumenfeld (2012) video clips
demonstrating the administration of a mental status examination. These are listed in the
recommended resources and may require that you download Quicktime in order to view
them. Although not required, these videos show the administration of a mental status
exam and may prove helpful in this discussion.

Access the Barnhill (2014) DSM-5 Clinical Cases e-book in the DSM-5 library, and
select one of the case studies. The case study you select must be one in which the
client could be assessed using one or more of the assessment instruments discussed in
this week’s reading.
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For this discussion, you will take on the role of a psychology intern at a mental health
facility working under the supervision of a licensed psychologist. In this role, you will
conduct a psychological evaiuation of a client referred to you for a second opinion using
valid psychological tests and assessment procedures. The case study you select from
the textbook will serve as the information provided to you from the professional who
previously evaluated the client (e.g., the psychologist or psychiatrist).

In your initial post, begin with a paragraph briefly summarizing the main information
about the case you selected. Evaluate and describe the ethical and professional
interpretation of any assessment information presented in the case study. Devise an
assessment battery for a psychological evaluation that minimally includes a clinical
interview, mental status exam, intellectual assessment, observations of the client, and
at least two assessment instruments specific to the diagnostic impressions (e.g.,
attention deficit/hyperactivity disorder, post-traumatic stress disorder, autism spectrum
disorder, etc.). The assessment batiery must include at least one approach to assessing
your client which is different from the assessments previously administered. The
assessment plan must be presented as a list of recommended psychological tests and
assessment procedures with a brief sentence explaining the purpose of each test or
procedure. Following the list of tests and assessment procedures you recommend for
your client, compare the assessment instruments that fall within the same categories
(e.g., intellectual or achievement), and debate the pros of cons of the instruments and
procedures you selected versus the instruments and procedures reported by the
referring professional.
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Chapter 2. Schizophrenia Spectrum and Other
Psychotic Disorders

https://doi-org.proxy-library.ashford.edu/10.1176/appi.books.9781585624836.jb02

Introduction

John W. Barnhill, M.D.

Schizophrenia is the prototypical psychotic disorder. Not only is it the most common
psychosis, but schizophrenia tends to involve abnormalities in all five of the emphasized
symptom domains: hallucinations, delusions, disorganized thinking (speech), grossly
disorganized or abnormal motor behavior (including catatonia), and negative symptoms.
Like the DSM-5 neurodevelopmental disorders, schizophrenia is viewed as a
neuropsychiatric disorder with complex genetics and a clinical course that tends to begin
during a predictable stage of development. Whereas the neurodevelopmental disorders
tend to begin during childhood, symptoms of schizophrenia tend to reliably develop during
late adolescence and early adulthood.

The schizophrenia diagnosis has undergone some minor revisions for DSM-5. First,
because of their limited diagnostic stability, low reliability, and poor validity, schizophrenia
subtypes have been eliminated. They had included such categories as disorganized,

paranoid, and residual types of schizophrenia.

Long associated with schizophrenia, catatonia remains one of the potential diagnostic

criteria for most of the psychotic diagnoses, including schizophrenia, but it can now be
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designated as a specifier for other psychiatric and nonpsychiatric medical conditions,
including depressive and bipolar disorders. “Other specified catatonia” can also be
diagnosed when criteria are either uncertain or incomplete for either the catatonia or the

comorbid psychiatric or nonpsychiatric medical condition.

The DSM-5 schizophrenia diagnosis requires persistence of two of five symptomatic criteria
(delusions, hallucinations, disorganized speech, disorganized behavior or catatonia, and
negative symptoms). One pertinent change is the elimination of a special status for
particular types of delusions and hallucinations, any one of which would previously have
been adequate to fulfill symptomatic criteria for schizophrenia. A second change is the
requirement for one of the two symptomatic criteria to be a positive symptom, such as

delusions, hallucinations, or disorganized thinking.

Criteria for schizoaffective disorder have been significantly tightened. As was the case in
DSM-IV, a diagnosis of schizoaffective disorder requires that the patient meet criteria for
schizophrenia and have symptoms of either major depressive or bipolar disorder
concurrent with having active symptoms of schizophrenia. Also, as was the case previously,
there must have been a 2-week period of delusions or hallucinations without prominent
mood symptoms. The significant change is that in DSM-5 symptoms that meet criteria for a
major mood disorder must be present for the majority of the total duration of the active
and residual phases of the overall illness. Therefore, the DSM-5 schizoaffective diagnosis
requires more attention to the longitudinal course than was previously the case.
Furthermore, the diagnostic requirement that major mood symptoms be present during
most of the course of the psychotic disorder (including both the acute and the residual
phases) will likely lead to a significant reduction in the number of people who meet criteria

for schizoaffective disorder.

Delusional disorder remains focused on the presence of delusions in the absence of other
active symptoms of schizophrenia, depressive or bipolar disorders, and pertinent substance
use. Bizarre delusions are now included as symptomatic criteria for delusional disorder,
whereas delusions that are considered to be part of body dysmorphic disorder and
obsessive-compulsive disorder should not lead to a delusional disorder diagnosis but rather
to a primary diagnosis of either body dysmorphic disorder or obsessive-compulsive
disorder, along with the “absent insight/delusional beliefs” specifier.
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Brief psychotic disorder and schizophreniform disorder remain essentially unchanged in
DSM-5. They remain distinguished from schizophrenia primarily on the basis of the
duration of symptoms.

Not specifically discussed in this text are diagnoses that involve atypical or incomplete
presentations or involve situations such as the emergency room setting where information
is often incomplete. These include “other specified schizophrenia spectrum and other
psychotic disorder,” “unspecified catatonia,” and “unspecified schizophrenia spectrum and
other psychotic disorder.”

These “other” diagnoses reflect the reality that humans’ thoughts, feelings, and behaviors
lie on a continuum, as do their disorders, and the “other” option is a diagnostic option
through much of DSM-5. This diagnostic gray zone is particularly poignant in regard to
schizophrenia spectrum illness. For many people who end up with a chronic illness such as
schizophrenia or schizoaffective disorder, there exists a period of time in which they begin
to show symptoms but are not yet diagnosed. It had been proposed that this issue be
addressed in DSM-5 by creating a new diagnosis, attenuated psychosis syndrome.
Psychiatrists are not yet able to robustly predict which patients are most likely to go on to
“develop full-blown psychotic symptoms, but accurate prediction is important enough that
the syndrome is mentioned in two places in DSM-5. First, attenuated psychosis syndrome
can be used as a specifier within this chapter of DSM-5, where it would be listed as “other
specified schizophrenia spectrum and other disorders (attenuated psychosis syndrome).”
The condition is also discussed in more detail among the “Conditions for Further Study.”

Suggested Readings

Bromet EJ, Kotov R, Fochtmann LJ, et al: Diagnostic shifts during the decade following
first admission for psychosis. Am J Psychiatry 168(11):1186—-1194, 2011 PubMed 1D:

21676994
Lieberman JA, Murray RM: Comprehensive Care of Schizophrenia: A Textbook of Clinical
Management, 2nd Edition. New York, Oxford University Press, 2012

Tamminga CA, Sirovatka PJ, Regier DA, van Os J (eds): Deconstructing Psychosis:
Refining the Research Agenda for DSM-V. Arlington, VA, American Psychiatric

Association, 2010
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Case 2.1 Emotionally Disturbed

Carol A. Tamminga, M.D.

Felicia Allen was a 32-year-old woman brought to the emergency room (ER) by police after
she apparently tried to steal a bus. Because she appeared to be an “emotionally disturbed
person,” a psychiatry consultation was requested.

According to the police report, Ms. Allen threatened the driver with a knife, took control of
the almost empty city bus, and crashed it. A more complete story was elicited from a friend
of Ms. Allen’s who had been on the bus but who had not been arrested. According to her,
they had boarded the bus on their way to a nearby shopping mall. Ms. Allen became
frustrated when the driver refused her dollar bills. She looked in her purse, but instead of
finding exact éhange, she pulled out a kitchen knife that she carried for protection. The
driver fled, so she got into the empty seat and drove the bus across the street into a nearby
parked car.

On examination, Ms. Allen was a handcuffed, heavyset young woman with a bandage on
her forehead. She fidgeted and rocked back and forth in her chair. She appeared to be
mumbling to herself. When asked what she was saying, the patient made momentary eye
contact and just repeated, “Sorry, sorry.” She did not respond to other questions.

More information was elicited from a psychiatrist who had come to the ER soon after the
accident. He said that Ms. Allen and her friend were longtime residents at the state
psychiatric hospital where he worked. They had just begun to take passes every week as
part of an effort toward social remediation; it had been Ms. Allen’s first bus ride without a

staff member.

According to the psychiatrist, Ms. Allen had received a diagnosis of “childhood-onset,
treatment-resistant paranoid schizophrenia.” She had started hearing voices by age 5 years.
Big, strong, intrusive, and psychotic, she had been hospitalized almost constantly since age
11. Her auditory hallucinations generally consisted of a critical voice commenting on her
behavior. Her thinking was concrete, but when relaxed she could be self-reflective. She was
motivated to please and recurrently said her biggest goal was to “have my own room in my
own house with my own friends.” The psychiatrist said that he was not sure what had
caused her to pull out the knife. She had not been hallucinating lately and had been feeling
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possible that she was just impatient and irritated. The psychiatrist also believed that she
had spent almost no period of life developing normally and so had very little experience
with the real world.

Ms. Allen had been taking clozapine for 1 year, with good resolution of her auditory
hallucinations. She had gained 35 pounds during that time, but she had less trouble getting
out of bed in the morning, was hoping that she could eventually get a job and live more
independently, and had insisted on continuing to take the clozapine. The bus trip to the
shopping mall was intended to be a step in that direction.

Diagnosis
o Schizophrenia, multiple episodes, currently in active phase

Discussion

Stealing a city bus is not reasonable, and it reflects Ms. Allen’s inability to deal effectively
with the world. Her thinking is concrete. She behaves bizarrely. She mumbles and talks to
herself, suggesting auditory hallucinations. She lives in a state mental hospital, suggesting
severe, persistent mental illness.

DSM-5 schizophrenia requires at least two of five symptoms: delusions, hallucinations,
disorganized speech, disorganized or abnormal behavior, and negative symptoms.
Functioning must be impaired, and continuous signs of the illness must persist for at least
6 months. Even without any more information about Ms. Allen’s history, the diagnosis of

schizophrenia is clear.

Ms. Allen’s psychosis began when she was a child. Early-onset symptoms are often
unrecognized because children tend to view their psychotic experience as “normal.”
Identifying the symptom (e.g., hearing voices that are not there) and associating this with a
milestone (e.g., going to a certain grade or school) can help the adult patient retrospectively
identify symptom onset. Although the symptoms and treatments are similar for both,
childhood-onset schizophrenia is often more severe than adult-onset schizophrenia. Early
psychotic symptoms are highly disruptive to normal childhood development. Florid
psychotic symptoms are impairing in and of themselves, but they also deprive the young
person of the social learning and cognitive development that take place during critical
childhood years. |
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Ms. Allen’s behavior on the bus likely reflects not only the psychosis and cognitive
dysfunction that are part of schizophrenia but also her diminished experience in real-life
social settings. In addition to treating her psychotic symptoms with clozapine, her
psychiatric team appears to be trying to remediate her losses by connecting her to a
“friend” and organizing the shopping trip. They are also quite active and involved, as
reflected by the psychiatrist’s almost immediate presence in the ER after the bus incident.

Schizophrenia is a heterogeneous disorder, affecting multiple domains. It is likely that
there are multiple schizophrenias, differentiated by as yet unknown markers. Because of
insufficient evidence about validity, DSM-5 has done away with categories such as
schizophrenia, paranoid type. Instead, DSM-5 outlines several ways in which the diagnosis
can be subtyped. One way is by overall activity and chronicity of symptoms (e.g., single vs.
multiple episodes; in acute episode, in partial remission, in full remission). Another way to
categorize is by assessing the severity of each of the five core schizophrenia symptoms,
using a 0—4 scale.

For example, Ms. Allen was able to try to travel with a “friend,” and her hospital-based
psychiatrist did arrive in the ER very quickly. These might reflect an engaged, active
treatment program, but when combined with her apologetic attitude and her stated efforts
toward independence, they likely indicate a relative lack of negative symptoms such as
anhedonia, reduced social networks, and alogia. Such activity-driven behavior is unusual in
patients with schizophrenia and suggests that she is not depressed. It is hard to judge Ms.
Allen’s cognitive capacity without testing. Her obvious concrete thinking is represented by
a failure to understand the process of paying for her bus ride or abstracting behavioral
clues. Whether she has the additional characteristics of a schizophrenia-like working
memory disorder or attentional dysfunction is hard to tell from this vignette, but she
should be tested.

In addition to assessing the extent of positive symptoms, it is crucial for the field of
psychiatry to better understand and categorize the negative symptoms and cognitive
dysfunction of schizophrenia. Whereas the most effective interventions for schizophrenia
have long revolved around the antipsychotic medications that ameliorate positive
symptoms, future treatments will likely focus increasingly on the specific behavioral,

cognitive, and emotional disturbances that are also an integral part of schizophrenia.

Qrinne<ted Readinns
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personality disorder? Implications for schizophrenia. J Abnorm Psychol 122(2):475—491,
2013 PubMed ID: 23713503
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Case 2.2 Increasingly Odd

Ming T. Tsuang, M.D., Ph.D., M.Sc.

William S. Stone, Ph.D.

Gregory Baker was a op-year-old African American man who was brought to the emergency
room (ER) by the campus police of the university from which he had been suspended
several months earlier. The police had been called by a professor who reported that Mr.
Baker had walked into his classroom shouting, “I am the Joker, and I am looking for

Batman.” When Mr. Baker refused to leave the class, the professor contacted security.

Although Mr. Baker had much academic success as a teenager, his behavior had become
increasingly odd during the past year. He quit seeing his friends and spent most of his time
lying in bed staring at the ceiling. He lived with several family members but rarely spoke to
any of them. He had been suspended from college because of lack of attendance. His sister
said that she had recurrently seen him mumbling quietly to himself and noted that he
would sometimes, at night, stand on the roof of their home and wave his arms as if he were
“conducting a symphony.” He denied having any intention of jumping from the roof or
having any thoughts of self-harm, but claimed that he felt liberated and in tune with the
music when he was on the roof. Although his father and sister had tried to encourage him
to see someone at the university’s student health office, Mr. Baker had never seen a

psychiatrist and had no prior hospitalizations.

During the prior several months, Mr. Baker had become increasingly preoccupied with a
female friend, Anne, who lived down the street. While he insisted to his family that they

e AT Rabare dater that thev had hardly ever spoken and certainly
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were not dating. Mr. Baker’s sister also reported that he had written many letters to Anne
but never mailed them; instead, they just accumulated on his desk.

His family said that they had never known him to use illicit substances or alcohol, and his
toxicology screen was negative. When asked about drug use, Mr. Baker appeared angry and
did not answer.

On examination in the ER, Mr. Baker was a well-groomed young man who was generally
uncooperative. He appeared constricted, guarded, inattentive, and preoccupied. He became
enraged when the ER staff brought him dinner. He loudly insisted that all of the hospital’s
food was poisoned and that he would only drink a specific type of bottled water. He was
noted to have paranoid, grandiose, and romantic delusions. He appeared to be internally
precccupied, although he denied hallucinations. Mr. Baker reported feeling “bad” but
denied depression and had no disturbance in his sleep or appetite. He was oriented and
spoke articulately but refused formal cognitive testing. His insight and judgment were
deemed to be poor.

Mr. Baker’s grandmother had died in a state psychiatric hospital, where she had lived for
30 years. Her diagnosis was unknown. Mr. Baker’s mother was reportedly “crazy.” She had
abandoned the family when Mr. Baker was young, and he was raised by his father and
paternal grandmother.

Ultimately, Mr. Baker agreed to sign himself into the psychiatric unit, stating, “I don’t mind
staying here. Anne will probably be there, so I can spend my time with her.”

Diagnosis
« Schizophrenia, first episode, currently in acute episode

Discussion

Mr. Baker’s case involves an all-too-familiar scenario in which a high-functioning young
man undergoes a significant decline. In addition to having paranoid, grandiose, and
romantic delusions, Mr. Baker appears to be responding to internal stimuli (i.e., auditory
hallucinations) and demonstrating negative symptoms (lying in bed all day). These
symptoms have persisted and intensified over the prior year. The history does not indicate
medications, substances of abuse, or other medical or psychiatric disorders that could
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cause these symptoms. Therefore, he meets DSM-5 criteria for schizophrenia. Although a
family history of psychiatric illness is not a requisite for his DSM-5 diagnosis, Mr. Baker’s

mother and grandmother appear to have also had major mental disorders.

Schizophrenia is, however, a heterogeneous disorder. For example, Mr. Baker’s most
prominent symptoms are delusions. Another person with schizophrenia might present
most prominently with disorganization of speech and behavior and without any delusions.
DSM-5 tries to address this heterogeneity by encouraging a dimensional viewpoint rather
than a categorical one. In other words, instead of clarifying whether a patient has
“paranoid” or “disorganized” schizophrenia, DSM-5 encourages an assessment of a variety
of specifiers. One important specifier, the course specifier, requires a longitudinal
assessment to determine whether this is a first episode or one of multiple episodes, and

whether it is an acute episode, in partial remission, or in full remission.

DSM-5 also encourages specific ratings of symptoms. For example, is this schizophrenic
episode accompanied by catatonia? On a 5-point scale (from o to 4), how severe is each of
the five cardinal schizophrenia symptoms? DSM-5 also encourages an assessment of
cognition, mania, and depression domains. For example, some of Mr. Baker’s behaviors
(e.g., interrupting a class to proclaim his identity as the Joker) may seem to be
symptomatic of mania, but they are unaccompanied by disturbances in sleep, mood, or
level of activity. Similarly, Mr. Baker said he felt “bad” but not depressed. These clinical
observations likely distinguish Mr. Baker from other subcategories of people with
schizophrenia.

The schizophrenia diagnosis can be made without assessing these severity specifiers.
Nevertheless, the use of dimensional ratings improves the ability to assess Mr. Baker for
the presence of core symptoms of schizophrenia in a more individualized manner. The
inclusion of dimensions that cut across diagnostic categories will facilitate the development
of a differential diagnosis that includes bipolar disorder and schizoaffective disorder. These
assessments may clarify Mr. Baker’s functional prognosis in major life roles (e.g., living
arrangement or occupational status). Finally, repeated dimensional assessments may
facilitate a longitudinal understanding of Mr. Baker’s symptomatology, development, and
likely responses to treatment.

Suggested Readings
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Case 2.3 Hallucinations of a Spiritual Nature

Lianne K. Morris Smith, M.D.

Dolores Malaspina, M.D., M.P.H.

Hakim Coleman was a o5-year-old U.S. Army veteran turned community college student |
who presented to the emergency room (ER) with his girlfriend and sister. On examination,
he was a tall, slim, and well-groomed young man with glasses. He spoke softly, with an
increased latency of speech. His affect was blunted except when he became anxious while

discussing his symptoms.

Mr. Coleman stated that he had come to the ER at his sister’s suggestion. He said he could
use a “general checkup” because of several days of “migraines” and “hallucinations of a
gpiritual nature” that had persisted for 3 months. His headache involved “sharp, shooting”
sensations in various bilateral locations in his head and a “ringing” sensation along the

midline of his brain that seemed to worsen when he thought about his vices.

Mr. Coleman described his vices as being “alcohol, cigarettes, disrespecting my parents,
girls.” He denied guilt, anxiety, or preoccupation about any of his military duties during his
tour in Iraq, but he had joined an evangelical church 4 months earlier in the context of
being “riddled with guilt” about “all the things U've done.” Three months earlier, he began

“haarine voices trving to make me feel guilty” most days. The last auditory hallucination
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had been the day before. During these past few months, he had noticed that strangers were
commenting on his past sins.

Mr. Coleman believed that his migraines and guilt might be due to alcohol withdrawal. He
had been drinking three or four cans of beer most days of the week for several years until
he “quit” 4 months earlier after joining the church. He still drank “a beer or two” every
other week but felt guilty afterward. He denied alcohol withdrawal symptoms such as
tremor and sweats. He had smoked cannabis up to twice monthly for years but completely
quit when he joined the church. He denied using other illicit drugs except for one
uneventful use of cocaine 3 years earlier. He slept well except occasional nights when he

would sleep only a few hours in order to finish an academic assignment.

Otherwise, Mr. Coleman denied depressive, manic, or psychotic symptoms and violent .
ideation. He denied posttraumatic stress disorder (PTSD) symptoms. Regarding stressors,
he felt overwhelmed by his current responsibilities, which included attending school and
near-daily church activities. He had been a straight-A student at the start of the school year

but was now receiving Bs and Cs.

The patient’s girlfriend and sister were interviewed separately. They agreed that Mr.
Coleman had become socially isolative and quiet, after having previously been fun and
outgoing. He had also never been especially religious prior to this episode. His sister
believed that Mr. Coleman had been “brainwashed” by the church. His girlfriend, however,
had attended services with Mr. Coleman. She reported that several members of the
congregation had told her they had occasionally talked to new members who felt guilt over
their prior behaviors, but none who had ever hallucinated, and they were worried about
him.

A physical examination of the patient, including a neurological screen, was unremarkable,
as were routine laboratory testing, a blood alcohol level, and urine toxicology. A

noncontrast head computed tomography (CT) scan was normal.
Diagnosis
« Schizophreniform disorder, provisional

Discussion
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The differential diagnosis for a young military veteran with new-onset psychosis and a
history of substance abuse is broad. The primary possibilities include a primary psychotic
disorder, a psychotic mood disorder, substance-induced psychosis, a psychotic disorder

secondary to a general medical condition, a shared cultural syndrome, and PTSD.

Mr. Coleman seems most likely to fit a DSM-5 schizophreniform disorder, a diagnosis that
differs from schizophrenia in two substantive ways: the total duration of schizophreniform
illness—including prodrome, active, and residual phases—is greater than 1 month but less
than 6 months. In addition, there is no criterion that mandates social or occupétional
impairment. For both schizophreniform disorder and schizophrenia, the patient must meet
at least two of five symptomatic criteria. Mr. Coleman describes hallucinations (“hearing
voices trying to make me feel guilty”) and negative symptoms (blunted affect, avolition,
social isolation). The case report does not mention delusions or disorganization of either
speech or behavior.

Not relevant to DSM-5 criteria, but of interest, is that Mr. Coleman reports two
schneiderian symptoms besides auditory hallucinations: ideas of reference and possible
cenesthetic hallucinations based on his description of his atypical headaches (“ringing” in
his brain).

DSM-5 indicates that depressive and manic symptoms should be explored as potentially
causing the psychosis, and Mr. Coleman denies pertinent mood symptoms. The diagnosis
of schizophreniform disorder also requires exclusion of a contributory general medical
condition or substance use disorder. Mr. Coleman appears to have no medical complaints,

and both his physical examination and laboratory testing are noncontributory.

The patient himself is convinced that his symptoms are due to alcohol. At its worst,
however, his drinking appears to have been modest, and he has lately been drinking “a beer
or two” every other week. He denies ever having had symptoms of withdrawal or other
complications. His hallucinations began months after he cut back on his alcohol use, and
they persisted for months. Additionally, his laboratory tests, including a hepatic panel and
complete blood count, were normal, which would be unusual in patients with the sort of
chronic alcohol use that usually accompanies alcohol-induced psychosis or significant
withdrawal. Mr. Coleman’s chronic cannabis use could potentially be implicated in the
development of psychosis, but not only was his cannabis use sporadic, he apparently had
not used for several months prior to the onset of hallucinations, and results of a toxicology



11372020 Psychiatry Cnline | DSM Library

screen were negative. It would appear that Mr. Coleman’s concerns about alcohol and
cannabis are linked to hyperreligious guilt rather than an actual substance use disorder.
The possibility of a general medical condition was considered, but his normal laboratory

testing and physical examination results provided no such evidence.

Schizophreniform disorders last at least 1 month but less than 6 months. In regard to Mr.
Coleman, his initial 1—2 months of religious preoccupation and guilty ruminations would
be considered a prodrome phase. The 3 months preceding presentation to the ER would
represent the active phase of psychosis. Because Mr. Coleman’s psychotic symptoms have
lasted 4—5 months but are ongoing, he would be said to have provisional schizophreniform
disorder. Obviously, everyone who goes on to develop schizophrenia has a 6-month period
in which they could be said to have schizophreniform disorder, but about one-third of
people with schizophreniform disorder do not go on to develop schizophrenia or

schizoaffective disorder.

Three other diagnostic possibilities that deserve mention include PTSD, a dissociative
disorder, and a shared cultural syndrome. The case does not go into depth about Mr.
Coleman’s military experience, but simply the experience of being in an active war zone can
be a traumatic exposure. He did not report features of PTSD, but it is not clear how
extensively possible PTSD symptoms were discussed. Given that avoidance is a cardinal
feature of PTSD—making it less likely that he would spontaneously report the symptoms
without being prompted—it would be useful to tactfully explore the possibility.

Mr. Coleman’s family members indicate that his symptoms began around the time of his
initiation into an evangelical church and worry that he has been “brainwashed.” DSM-5
includes a possibly pertinent category, listed under “other specified dissociative disorders,”
within the chapter on dissociative disorders. This disorder is reserved for individuals who
experience an identity disturbance due to prolonged and coercive persuasion in the context

of such experiences as long-term political imprisonment or recruitment by cults.

It is also possible that Mr. Coleman’s unusual beliefs are a nonpathological manifestation
of religious beliefs that he shares with other members of his church.

It appears that his psychotic symptoms began prior to his entry into the church, however,
and may have been an underlying motivating factor for him to join a church that had

previously not been of interest to him. In addition, although he attended church frequently,
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there is no evidence that he joined a cult or particularly manipulative religious sect.
Furthermore, other congregants viewed his hallucinations as aberrant, indicating that his

views were not part of a shared cultural or religious mindset.

The initial diagnosis of provisional schizophreniform disorder is temporary. Longitudinal
follow-up will clarify whether Mr. Coleman’s symptoms attenuate or progress to a chronic
psychotic iliness.

Suggested Readings
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Heckers S, Barch DM, Bustillo J, et al: Structure of the psychotic disorders classification
in DSM 5. Schizophr Res May 23, 2013 [Epub ahead of print] PubMed ID: 23707641

Tamminga CA, Sirovatka PJ, Regier DA, van Os J: Deconstructing Psychosis: Refining the
Research Agenda for DSM-V. Arlington, VA, American Psychiatric Association, 2010

Case 2.4 Mind Control

Rajiv Tandon, M.D.

Itsuki Daishi was a 23-year-old engineering student from Japan who was referred to his
university student mental health clinic by a professor who had become concerned about his
irregular school attendance. When they had met to discuss his declining performance, Mr.
Daishi had volunteered to the professor that he was distracted by the “listening devices”
and “thought control machines” that had been placed in his apartment.

While initially wary of talking to the psychiatrist, Mr. Daishi indicated that he was relieved
to finally get a chance to talk in a room that had not yet been bugged. He said that his
problems began 3 months earlier, after he returned from a visit to Japan. He said his first
indication of trouble was that his classmates sneezed and grinned in an odd way when he
entered the classroom. One day when returning from class, he noticed two strangers
outside his apartment and wondered why they were there. ‘
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Mr. Daishi said that he first noticed that his apartment had been bugged about a week after
the strangers had been standing outside his apartment. When he watched television, he
noticed that reporters commented indirectly and critically about him. This experience was
most pronounced when he watched Fox News, which he believed had targeted him because
of his “superior intelligence” and his intention to someday become the prime minister of
Japan. He believed that Fox News was trying to make him “go mad” by instilling
conservative ideas into his brain, and that this was possible through the use of tiny mind-
control devices they had installed in his apartment.

Mr. Daishi’s sleep became increasingly irregular as he became more vigilant, and he feared
that everyone at school and in his apartment complex was “in on the plot.” He became
withdrawn and stopped attending classes, but he continued to eat and maintain his

personal hygiene.

He denied feeling elated or euphoric. He described his level of energy as “okay” and his
thinking as clear “except when they try to put ideas into my head.” He admitted to feeling
extremely fearful for several hours on one occasion during his recent trip to Japan. At that
time, he had smoked “a lot of pot” and began hearing strange sounds and bhelieving that his
friends were laughing at him. He denied any cannabis consumption since his return to the
United States and denied ever having experimented with any other substances of abuse,
saying that he generally would not even drink alcohol. He denied all other history of
auditory or visual hallucinations.

When Mr. Daishi’s uncle, listed as his local guardian, was contacted, he described his
nephew as a healthy, intelligent, and somewhat shy boy without any prior history of any
major psychiatric illness. He described Mr. Daishi’s parents as very loving and supportive,
although his father “might be a little stern.” There was no family history of any major

mental illness.

On examination, Mr. Daishi was well groomed and cooperative, with normal psychomotor
activity. His speech was coherent and goal directed. He described his mood as “afraid.” The
range and mobility of his affective expression were normal. He denied any ideas of guilt,
suicide, or worthlessness. He was convinced that he was being continuously monitored and
that there were “mind-control” devices in his apartment. He denied hallucinations. His

cognitive functions were grossly within normal limits. He appeared to have no insight into
his beliefs.
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On investigation, Mr. Daishi’s laboratory test results were normal, his head computed
tomography scan was unremarkable, and his urine drug screen was negative for any
substances of abuse.

Diagnosis
+ Delusional disorder, mixed type

Discussion

Mr. Daishi meets criteria for delusional disorder, which requires one or more delusions
that persist for greater than 1 month but no other psychotic symptoms. Most of Mr.
Daishi’s delusions are persecutory and related to monitoring devices. He has delusions of
reference (classmates sneezing and grinning at him), persecution (“trying to make me go
mad,” monitoring devices), and thought insertion (“machines trying to put ideas into my
head”). He warrants the “mixed” specifier because the apparent motivation for his having
been targeted appears to be grandiose (his “superior intelligence” and plans to be the prime
minister of Japan), but he has no other symptoms of mania. |

Other psychotic disorders should also be considered. The 3-month duration of symptoms is
too long for brief psychotic disorder (no longer than 1 month) and too brief for
schizophrenia (no briefer than 6 months) but is an appropriate duration for
schizophreniform disorder (between 1 and 6 months’ duration). Mr. Daishi does not
appear, however, to have a second symptom (e.g., hallucinations, negative symptoms, or
disorganization) as required for a schizophreniform diagnosis. In DSM-1V, a single bizarre
delusion—the delusion of thought insertion—would have been adequate to reach
symptomatic criteria for schizophreniform disorder (or schizophrenia), but bizarre
delusions no longer receive special treatment among the DSM-5 schizophrenia spectrum
disorders.

The absence of manic or major depressive mood symptoms excludes a diagnosis of bipolar
disorder (with psychotic symptoms), major depressive disorder (with psychotic symptoms),
or schizoaffective disorder.

Substance-induced psychotic disorder should be considered in view of Mr. Daishi’s recent,
significant cannabis consumption. His symptoms do seem to have developed soon after

consumption of a substance known to cause psychosis (cannabis, with or without
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adulteration with another substance such as phencyclidine), and cannabis might be
considered a trigger that Mr. Daishi should avoid in the future. DSM-5 specifically excludes
the diagnosis of substance-induced psychotic disorder, however, when symptoms persist
for a substantial period of time (e.g., 1 month) following the discontinuation of the

substance.
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Case 2.5 Sad and Psychotic

Stephan Heckers, M.D., M.Sc.

John Evans was a 25-year-old single, unemployed white man who had been seeing a
psychiatrist for several years for management of psychosis, depression, anxiety, and abuse

of marijuana and alcohol.

After an apparently normal childhood, Mr. Evans began to show dysphoric mood,
anhedonia, low energy, and social isolation by age 15. At about the same time, Mr. Evans
began to drink alcohol and smoke marijuana every day. In addition, he developed recurrent
panic attacks, marked by a sudden onset of palpitations, diaphoresis, and thoughts that he
was going to die. When he was at his most depressed and panicky, he twice received a
combination of sertraline 100 mg/day and psychotherapy. In both cases, his most intense
depressive symptoms lifted within a few weeks, and he discontinued the sertraline after a
few months. Between episodes of severe depression, he was generally seen as sad, irritable,

and amotivated. His school nerformance declined around tenth erade and remained
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marginal through the rest of high school. He did not attend college as his parents had
expected him to, but instead lived at home and did odd jobs in the neighborhood.

Around age 20, Mr. Evans developed a psychotic episode in which he had the conviction
that he had murdered people when he was 6 years old. Although he could not remember
who these people were or the circumstances, he was absolutely convinced that this had
happened, something that was confirmed by continuous voices accusing him of being a
murderer. He also became convinced that other people would punish him for what had
happened, and thus he feared for his life. Over the ensuing few weeks, he became guilt¥
ridden and preoccupied with the idea that he should kill himself by slashing his wrists,
which culminated in his being psychiatrically hospitalized. Although his affect on
admission was anxious, within a couple of days he also became very depressed, with
prominent anhedonia, poor sleep, and decreased appetite and concentration. With the
combined use of antipsychotic and antidepressant medications, both the depression and
the psychotic symptoms remitted after 4 weeks. Thus, the total duration of the psychotic
episode was approximately 7 weeks, 4 of which were also characterized by major
depression. He was hospitalized with the same pattern of symptoms two additional times
before age 22, each of which started with several weeks of delusions and hallucinations
related to his conviction that he had murdered someone when he was a child, followed by
severe depression lasting an additional month. Both relapses occurred while he was
apparently adherent to reasonable dosages of antipsychotic and antidepressant
medications. During the 3 years prior to this evaluation, Mr. Evans had been adherent to
clozapine and had been without hallucinations and delusions. He had also been adherent to
his antidepressant medication and supportive psychotherapy, although his dysphoria,
irritability, and amotivation never completely resolved.

Mr. Evans’s history was significant for marijuana and alcohol abuse that began at age 15.
Before the onset of psychosis at age 20, he smoked several joints of marijuana almost daily
and binge drank on weekends, with occasional blackouts. After the onset of the psychosis,
he decreased his marijuana and alcohol use significantly, with two several-month-long
periods of abstinence, yet he continued to have psychotic episodes up through age 22. He
started attending Alcoholics Anonymous and Narcotics Anonymous groups, achieved

sobriety from marijuana and alcohol at age 23, and had remained sober for 2 years.

Diagnoses
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« Schizoaffective disorder, depressive type
« Alcohol use disorder, in remission

 Marijuana use disorder, in remission

Discussion

Mr. Evans has struggled with depression and anxiety since adolescence, worsened by
frequent use of marijuana and alcohol. At first, his treaters diagnosed him with depression
and panic disorder and treated him accordingly. He did not enter college, as his family had
expected, and he has not been employed since graduation from high school. At age 20,
psychosis emerged and he required psychiatric hospitalization.

His major psychotic symptom is paranoia, with persecutory delusions and paramnesias of
homicide. The delusions are worsened by auditory hallucinations, which he experiences as
confirmation of his delusions. The delusions and hallucinations occurred almost daily
between ages 20 and 22, until they resolved with clozapine treatment. Although he reports
difficulties with his memory, he has not displayed marked cognitive impairment or
disorganization of thought. He is socially isolated and minimally able to interact with
others. The extent, severity, and duration of his psychotic symptoms are consistent with the
diagnosis of a schizophrenia spectrum disorder.

Mr. Evans’s psychosis emerged after several years of depression, anxiety, and panic attacks.
Since the onset of his psychotic illness, he has experienced multiple episodes of depression,
which emerge after periods of delusion and hallucinations and feature overwhelming guilt,
prominent anhedonia, poor sleep, and occasional bursts of irritability. He can become

suicidal when psychosis and depression reach peak intensity.

Mr. Evans meets criteria, therefore, for DSM-5 schizoaffective disorder. He has had an
uninterrupted period in which his major depressive symptoms were concurrent with his
schizophrenia symptoms. He has had several-week periods of hallucinations and delusions
without prominent mood symptorms. Since the onset of the active and residual portions of

his schizophrenia, the major depressive symptoms have been present most of the time.

Mr. Evans also used marijuana and alcohol for 8 years. Although these might have
contributed to the emergence of his mood and psychotic symptoms, he continued to



11312020 Psychiatry Online | DSM Library
experience significant delusions, hallucinations, and depression between ages 20 and 22,
when he stopped using marijuana and alcohol for several months. An alcohol- or
marijuana-induced depressive, anxiety, or psychotic disorder might have been considered
at various times in Mr. Evans’s life, but the persistence of his mood and psychotic
symptoms for months after the discontinuation of marijuana and alcohol indicates that he
does not have a substance-induced psychiatric disorder.

His response to treatment with antipsychotic, antidepressant, and mood-stabilizing
medication is typical: several failed attempts with antipsychotic drugs, the need for
combined treatment during periods of exacerbations, and failed attempts to taper either

the antidepressant or the antipsychotic medication.

One complicating factor in regard tc diagnosing a DSM-5 schizoaffective disorder is the
reality that although DSM-5 requires that the mood disorder be present for the majority of
the active and residual portions of the schizophrenia, mood and psychotic disorders tend to
vary significantly in regard to treatment response and clinical course. For example,
whereas depressive and bipolar disorders tend to run in cycles, schizophrenia—once it
unfolds—tends to persist. Furthermore, depressive and bipolar disorders tend to be more
amenable to treatment than schizophrenia, especially because the diagnostic time frame for
the latter includes the residual phase of schizophrenia, which can be largely resistant to
psychiatric interventions. It remains to be seen how this tightening of the criteria for
schizoaffective disorder will affect the identification and treatment of this cluster of

patients.
Suggested Reading

Heckers S: Diagnostic criteria for schizoaffective disorder. Expert Rev Neurother 12(1):1—
3, 2012 PubMed ID: 22243039

Case 2.6 Psychosis and Cannabis

Melissa Nau, M.D.

Heather Warm, M.D.

Kevin Foster, a 32-year-old white man with a history of bipolar disorder, was brought to
the emergency room (ER) by police after his wife called 911 to report that he was
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threatening to jump out of their hotel window.

At the time of the episode, Mr. Foster and his wife were on vacation, celebrating their fifth
anniversary. To commemorate the event, they decided to get tattoos. Afterward, they went
to a nearby park, where Mr. Foster bought and smoked a marijuana cigarette. During the
ensuing hour, Mr. Foster began to believe that the symbols in his tattoo had mysterious
meaning and power. He became convinced that the tattoo artist was conspiring with others
against him and that his wife was cheating on him. After returning to the hotel, the patient
searched his wife’s phone for evidence of her infidelity and threatened to jump out the
window. The patient’s wife, an ER physician, successfully convinced the patient to go to
sleep, thinking that the episode would resolve.

The following day, the patient remained paranoid and delusional. He again threatened to
jump out the window, and indicated that he would have no choice but to kill his wife the
next time she slept. She called 911, and her husband was brought to the ER of a large
nearby hospital. Later that day, he was admitted to an acute inpatient psychiatric unit with
a diagnosis of unspecified psychotic disorder.

The patient had smoked cannabis sporadically from age 18 but began to smoke daily 5
years prior to this admission. He and his wife denied that he had ever used other illicit
substances, and the patient indicated that he rarely drank alcohol. Until 1 year earlier, he
had never seen a psychiatrist or been viewed by his friends and family as having significant

psychiatric issues.

In the past year, however, Mr. Foster had been hospitalized four times for psychiatric
problems. He had been hospitalized twice with classic manic symptoms and once for a
suicidal depression. In addition, 7 months prior to this presentation, the patient had been
hospitalized for a 6-week episode of cannabis-induced psychosis, which responded well to
risperidone. At that time, his main symptom was paranoia. Two months prior to this
admission, he entered a 1-month inpatient substance abuse treatment program for
cannabis use disorder. Until the weekend of this admission, he had not used marijuana,
alcohol, or any other substances since discharge from the rehabilitation facility. He had

also been functioning well while taking lithium monotherapy for 3 months.

Mr. Foster had been steadily employed as a film editor since graduating from college. His
father had a bipolar disorder, and his paternal grandfather committed suicide via gunshot
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but with an unknown diagnosis.

On the second day of hospitalization, the patient began to realize that his wife was not
cheating on him and that the symbols in his tattoo were not meaningful. By the third day,
he spontaneously said the paranoia was the result of cannabis intoxication. He declined
further risperidone but continued lithium monotherapy. He was discharged with an
appointment to follow up with his outpatient psychiatrist.

Diagnoses
« Cannabis-induced psychotic disorder

« Bipolar disorder, in remission

Discussion

Soon after smoking a marijuana cigarette, Mr. Foster began to believe that the symbols of
his new tattoo had mysterious meaning and power. Within hours, he became paranoid
about the tattoo artist and delusionally jealous. He threatened to kill himself and his wife.
He was admitted to a psychiatric unit. The psychotic symptoms cleared within a few days,
and the patient regained appropriate insight. This symptom trajectory fits DSM-5
substance/medication-induced psychotic disorder, which requires delusions or
hallucinations that develop during, or soon after, a substance intoxication (or withdrawal

or medication exposure).

An additional DSM-5 diagnostic criterion for cannabis-induced psychotic disorder revolves
around whether Mr. Foster’s delusions might not be better explained by a primary
psychotic disorder such as schizophrenia or psychotic symptoms within depression or
mania. His symptoms resolved within 3 days, which is typical for a cannabis-induced
psychosis but not for an independent psychotic disorder. The rapid resolution of symptoms
would support the likelihood that the cannabis caused his symptoms.

Mr. Foster’s psychiatric history complicates the diagnosis in two different ways. First, of
the four psychiatric hospitalizations Mr. Foster has had in the past year, one was for
paranoid delusions in the context of cannabis use, leading to a 6-week hospitalization. The
duration of the actual paranoid delusions is not entirely clear, but they appear to have
lasted far longer than would be typical for a cannabis-induced psychosis. DSM-5
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specifically cautions that persistence of a psychosis beyond 1 month after the exposure
implies that the psychosis may be independent rather than substance induced.

Second, of Mr. Foster’s three other psychiatric hospitalizations, two were for “classic”
mania and one was for “suicidal depression.” It is not clear whether paranoia or psychosis
was part of these episodes. DSM-5 points out that a history of recurrent non-substance-

related psychotic episodes would make a substance-induced psychosis less likely.

It is not clear whether these psychiatric episodes can be brought together under a single
diagnostic umbrella. For example, Mr. Foster could have bipolar disorder with recurrent
episodes of depression and mania. The cannabis might help him sleep—which might reduce
the mania—but could possibly trigger episodes. If manic and depressive episodes (with or
without psychosis) are triggered by a substance but symptoms persist for an extended
period of time, then the most accurate diagnosis would be the bipolar disorder. This would
be especially true if similar symptoms develop in the absence of substance use. Mr. Foster
has a family history significant for bipolar disorder, which could further support such a
diagnosis. On the other hand, Mr. Foster did not endorse any mood symptoms during this
most recent psychotic episode, and psychotic symptoms resolved within 2—3 days. This
history would seem to indicate that although Mr. Foster has historically met criteria for

bipolar disorder, it seems to be currently in remission.

Multiple schizophrenia spectrum disorders might be considered. Given a 3-day duration of
symptoms, however, most diagnoses are quickly eliminated as possibilities. In addition,
Mr. Foster appears to have only one affected domain (delusions). Delusional disorder
involves only delusions, but the minimum duration is 1 month. Brief psychotic disorder
also requires only one of the four primary schizophrenia spectrum symptoms, but it does
require an evaluation as to whether the precipitant might be a substance or medication.

At the moment, then, a cannabis-induced psychotic disorder appears to be the most likely
diagnosis for Mr. Foster’s particular episode. Clarification might be possible through more
thorough investigation of prior medical records, but even more helpful will be ongoing,
longitudinal follow-up.
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Case 2.7 Flea Infestation

Julie B. Penzner, M.D.

Lara Gonzalez, a 51-year-old divorced freelance journalist, brought herself to the
emergency room requesting dermatological evaluation for flea infestation. When no
corroborating evidence was found on skin examination and the patient insisted that she
was unsafe at home, she was admitted to an inpatient psychiatric service with “unspecified
psychotic disorder.”

Her concerns began around 1 week prior to presentation. To contend with financial stress,
she had taken in temporary renters for a spare room in her home and had begun pet sitting
for some neighbors. Under these conditions, she perceived brown insects burrowing into
her skin and walls and covering her rugs and mattress. She threw away a bag of clothing,
believing she heard fleas “rustling and scratching inside.” She was not sleeping well, and
she had spent the 36 hours prior to presentation frantically cleaning her home, fearing that
her tenants would not pay if they saw the fleas. She showered multiple times using
shampoos meant to treat animal infestations. She called an exterminator who found no
evidence of fleas, but she did not believe him. She was upset about the infestation but was
otherwise not troubled by depressive or manic symptoms, or by paranoia. She did not use
drugs' or alcohol. No one in the family had a history of psychiatric illness. Ms. Gonzalez had
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had depression once in the past and was briefly treated with an antidepressant. She had no
- relevant medical problems.

Her worries about infestation began in the setting of her sister’s diagnosis with invasive
cancer, the onset of her own menopause, financial strain that was likely forcing her to move
from the United States back to Argentina (her country of origin), and a recent breakup with
her boyfriend. At baseline, she described herself as an obsessive person who had always

had contamination phobias, which historically worsened during times of anxiety.

On mental status examination, Ms. Gonzalez was calm and easily engaged, with normal
relatedness and eye contact. She offered up a small plastic bag containing “fleas and larvae”
that she had collected in the hospital while awaiting evaluation. Inspection of the bag
revealed lint and plaster. Her speech had an urgent quality to it, and she described her
mood as “sad right now.” She was tearful intermittently but otherwise smiling reactively.
Her thoughts were overly inclusive and intensely focused on fleas. She expressed belief that
each time a hair fell out of her head, it would morph into larvae. When crying, she believed
an egg came out of her tear duct. She was not suicidal or homicidal. She expressed an
unshakable belief that lint was larvae, and that she was infested. She denied hallucinations.
Cognition was intact. Her insight was impaired, but her judgment was deemed reasonably

appropriate.

Dermatological examination revealed no insects or larvae embedded in Ms. Gonzalez’s
skin. Results of neurological examination, head computed tomography scan, laboratory
tests, and toxicology data were normal. She was discharged on a low-dose antipsychotic
medication and seen weekly for supportive psychotherapy. Her preoccupation improved
within days and resolved entirely within 2 weeks. She developed enough insight to refer to
her belief that fleas were in her skin as a “crazy thought.” She attributed her “break from
reality” to multiple stressors, and was able to articulate that she relied on her delusion as a
way to distract herself from real problems. Her family corroborated her quick return to
baseline.

Diagnosis
« Brief psychotic disorder with marked stressors

Discussion
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Ms. Gonzalez’s delusions with quick return to full premorbid functioning suggest a
diagnosis of brief psychotic disorder with marked stressors. Formerly called “brief reactive
psychosis,” a brief psychotic disorder (with or without marked stressors) may not be
diagnosed until return to baseline has occurred. The differential diagnosis of this condition
is important.

At the time of admission, the patient was diagnosed with “unspecified psychotic disorder,”
a term often used when psychosis is present but information is incomplete. Only after her
symptoms rapidly resolved could she be diagnosed with a brief psychotic disorder. Ms.
Gonzalez’s insight returned quite quickly, and she was able to link her symptoms to
antecedent stressors. Although treatment is likely to shorten the duration of an acute
psychotic episode, DSM-5 specifically does not factor treatment into the requirement that
the episode last less than 1 month.

It is worth noting that stressors can be positive (e.g., marriage, new job, new baby) or
negative, as in Ms. Gonzalez’s case. A favorable prognosis is often associated with a history
of good premorbid functioning, significant acute stressors, and a lack of family or personal

history of psychiatric iliness.

Ms. Gonzalez’s sleeplessness, behavioral agitation, and premorbid depressive history might
also suggest bipolar episode, but there are no other symptoms to support this diagnosis.
Similarly, her delusional obsession with flea infestation suggests a possible delusional
‘disorder, but Ms. Gonzalez’s symptoms resolved far too quickly for this to be likely.
Patients with personality disorders can have “micropsychoses,” but Ms. Gonzalez does not
appear to have a personality disorder or particular personality vulnerability. Malingering
and factitious disorder appear unlikely, as do delirium and other medically mediated

illnesses.

‘Brief psychotic episodes have a low prevalence in the population, which could indicate that
brief psychoses are unusual. It could also indicate that people with a very short duration of
psychotic symptoms may not seek psychiatric help. The brevity and unpredictability of
symptoms also makes it difficult to do research and for any particular clinician or
institution to develop an expertise. Brief psychotic episodes are also noted to have a
relatively low stability over time, which makes sense given that—unlike schizophrenia—
brief psychotic episodes are, by definition, of short duration and cannot even be diagnosed

without both remission of symptoms and careful follow-up.



11372020

Suggested Readings

Psychiatry Online | DSM Library

Jorgensen P, Bennedsen B, Christensen J, Hyllested A: Acute and transient psychotic

disorder: comorbidity with personality disorder. Acta Psychiatr Scand 94(6):460~-464,
1996 PubMed ID: 9021000

Salvatore P, Baldessarini RJ, Tohen M, et al: McLean-Harvard International First-
Episode Project: two-year stability of DSM-IV diagnoses in 500 first-episode psychotic
disorder patients. J Clin Psychiatry 70(4):458—466, 2009 PubMed ID: 19200422

AMERICAN
PSYCHIATRIC
ASSOCIATION @
PUBLISHING m

American Psychiatric Association Publishing
Powered by Atypon Literatum

Tarma of Uss Privagy Policy

& 2020 American Paychiatric Association



Qe %

zf P/]%Chologf&»i festing #féﬁry, nncples and Agplcerns
) : ﬂj : )2)63-{2)1\} A E»armﬁhl -
j "'CHAPTER 10
Neuropsychological Assessment and Screening

TOPIC 10A Neurobiological Concepts and Behavioral Assessment

10.1 The Human Brain: An Overview
(http://content.thuzelearning.com/books/ Gregory.8055.17.1/sections/ch10levlsec1# ch10levlsecl)

10.2 Structures and Systems of the Brain
{http:// content.thuzelearning.com/books/Gregory.8055.17.1/sections/ ch10levisec2#chlllevlsec2)

10.3 Survival Systems: The Hindbrain and Midbrain
(http://content.thuzelearning.com /books/Gregory.8055.17.1/sections/ ch10levlsec3#chi0levlsec3)

10.4 Attentional Systems
(http://content.thuzelearning.com/books/ Gregory.8055.17.1/sections/ch10levisec4# ch10levisec4)

10.5 Motor/Coordination Systems
(http://content.thuzelearning.com/books /Gregory.8055.17.1/sections/ch10levlsec 5#ch10levisech)

10.6 Memory Systems
(http:/ /content.thuzelearning.com/ books/Gregory.8055.17.1/sections/ch10levisecé# ch10levisec6)

10.7 Limbic System
(http://content.thuzelearning.com /books/Gregory.8055.17.1/sections/ ch10levisec7#ch10levisec7)

10.8 Language Functions and Cerebral Lateralization
(http:// content.thuzelearning.com/books/Gregory.8055.17.1/sections /ch10levisec8#ch10levisec8)

10.9 Visual System
(http://content.thuzelearning.com/ books/Gregory.8055.17.1/sections/ch10levlsec9# ch10levisec9)

10.10 Executive Functions
(http://content.thuzelearning.com/ books/Gregory.8055.17.1/sections/ch10levlsec10# ch10levisec10)

10.11 Neuropathology of Adulthood and Aging
(http://content.thuzelearning.com/books/ Gregory.8055.17.1 /sections/ch10levisec11#chl0levisec 11)

10.12 Behavioral Assessment of Neuropathology
(http://content.thuzelearning.com/books/ Gregory.8055.17.1 /sections/ch10levisec12#chl0levisec 12)

In the practice of assessment, psychologists often discover that their clients need assistance with
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arise as a consequence of head injury, learning disability, memory impairment, language disorder, or
attentional difficulties, to list just a few examples. Tens of millions of individuals are affected. For example,
in the United States an estimated 5 to 8 million children struggle with a learning disability (Dey, Schiller,
& Tai, 2004 (hitp://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib411) ), about
13 to 16 million adults live with memory loss and other symptoms related to dementia (Alzheimer’s
Disease and Related Disorders Association, 2000
(htip://content.thuzelearning.com/books/Gregery.8055.17.1/sections/bm02#bm02bib25) }, and approximately
1.7 million people experience a head injury each year (Faul, Xu, Wald, & Coronado, 2010
(hetp://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bih488} ).

These numbers are staggering, and they provide an ongoing mandate for psychologists to develop
specialized tests and procedures at the interface of psychology and medicine. The purpose of this chapter
is to summarize pertinent tests, concepts, methods, and issues encountered in neuropsychological
assessment and ancillary areas of appralsal such as substance abuse evaluation and screening for

““dementia. In Topic 10A (http://content thuzelearning.com/hooks/Gregory.8055.17.1/sections/ch10#ch10box1) ,

Neurobiological Concepts and Behavioral Assessment, we provide a condensed review of neurobiological
concepts relevant to psychological testing and assessment. The emphasis in this topic is upon the various
brain systems that underlie effective cognitive and emotional functioning. Understanding these brain
systems is essential for those who study or use psychological tests. In this primer, the reader also will
encounter several of the simpler approaches to assessment used by neuropsychologists. In the process, a
good foundation will be set for Topic 10B
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/ch10levisec12#ch10box2),
Neuropsychological Tests, Batteries, and Screening Tools, which reviews prominent neuropsychological
instruments, test batteries, and screening tools.
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10.1 THE HUMAN BRAIN: AN OVERVIEW

By convention the nervous system is divided into the central nervous system consisting of the brain and
spinal cord, and the peripheral nervous system that includes the cranial nerves and the network of
nerves emanating from the spinal cord. The brain is intimately involved in thinking, feeling, and behaving.
For these reasons, our focus in this topic is the structure and function of the brain.

The brain is beyond doubt the most protected organ in the human body. The first line of defense against
physical trauma is the skull, consisting of several intermeshed, rigid bones that almost completely encase
the brain. Beneath the skull, the brain is also surrounded by the meninges
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm01#bm01gloss197) , a thin layering of
three tough membranes that encases the brain and spinal cord, providing additional protection. The
middle spongy layer of the meninges is filled with another form of protection, cerebrospinal fluid, which
buffers the brain against sudden acceleration and deceleration, such as from a blow to the head. The
brain literally floats in a snugly fitting bath of cerebrospinal fluid. Buoyancy reduces the effective weight
of the organ to a few ounces, vastly reducing pressure upon the base of the brain. Without the protection
of this fluid, the brain would bruise easily from any rapid movement of the head.

When unbouyed, the brain weighs less than three pounds. It is composed principally of five elements:
gray matter, white matter, glial cells, cerebrospinal fluid (CSF]), and the blood vessels of the vascular
system that provide the brain with oxygen and nutrients.

The 10™ or 100 billion neurons in the brain are arranged in complex networks that largely have defied
understanding. In part, the inscrutability of the brain derives from its computational complexity. Neurons
communicate by sending all-or-none electrochemical impulses to one another. Each neuron might send
transmissions to thousands, perhaps tens of thousands, of other neurons at near and distant sites called
synapses. Chemical communications across the synapses can occur up to a thousand times a second.
Even if we use a conservative estimate of a thousand synapses per neuron, in theory the number of

neural transmissions that could occur in just one second is a staggering 107 or
100,000,000,000,000,000 (one hundred quadrillion). No wonder that staid neuroscientists such as Sir
John Eccles {who received a Nobel Prize for his work in neurophysiology) resort to hyperbole and
describe the brain as “without qualification the most highly organized and most complexly organized
matter in the universe” (Eccles, 1973
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bmo02bib448) }. Considering how
little we know of the universe, the truth of this statement is open to question. But it does effectively
underscore the point that neuroscientists approach the study of the human brain with a sense of awe.

Cerebrospinal Fluid and the Ventricular System

Cerebrospinal fluid (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm01#bm01gloss42)
(CSF} is a clear liquid that is continuously produced and replenished within the ventricles. The ventricles
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm01#bm01gloss346) are hollow,
interconnected chambers found in the middle of the brain. There are four ventricles: two side-by-side
ventricles, called the lateral ventricles, and two midline ventricles known as the third and fourth
ventricles.

In rare cases, the normal flow of CSF can become constricted, such as when the aqueduct leaving the
third or fourth ventricle becomes too small. This can be a congenital condition present at birth or a
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of the ventricles and compression of the brain against the skull. In time, the skull can even enlarge. This
condition is known as hydrocephalus or, literally, “water on the brain.” Untreated, the consequence of
hydrocephalus can be mental retardation and early mortality. Fortunately, effective treatments are
available, including the insertion of a shunt to drain the excess fluid from the ventricles—usually into the
child’s abdomen.

The Vascular System of the Brain

Metabolically, the brain is a highly active organ, needing substantial supplies of oxygen and glucose to
function effectively. These energy sources are supplied by the flow of blood through the cardiovascular
system. Hence, the general physical health of the client and the specific condition of his or her vascular
system in the brain are essential to highlevel cognitive functioning.

Two pairs of arteries carry blood to the brain. These are the left and right internal carotid arteries, found
in the front of the neck, and the left and right vertebral arteries, found in the back of the neck. The
vertebral arteries come together just below the base of the brain to form a singlé artery, the basilar
artery. These three arteries—the left and right internal carotids and the basilar artery—all feed into a
circular arterial structure at the base of the brain known as the circle of Willis. This circular network
ensures that the brain receives a continual supply of blood, even if one of the input arteries is
compromised.

From this circular arterial system at the base of the brain, three arteries branch upward on each side to
the roughly symmetrical cerebral hemispheres of the brain. The anterior cerebral arteries supply blood
to the left and right frontal lobes and some midline structures. The middle cerebral arteries provide
blood to the vast majority of the lateral surface of each hemisphere, including the frontal, parietal, and
temporal lobes, and to some internal structures as well. Finally, the posterior cerebral arteries supply
blood to the left and right occipital lobes and to additional subcortical structures.

Especially with advancing age, it is not unusual for one or more arteries in the brain to become
completely obstructed by a condition known as atherosclerosis, the gradual buildup of fatty plaque.
When an artery in the brain becomes completely obstructed—whether gradually or suddenly from a
piece of dislodged plaque—the brain tissue supplied by that vessel dies because it is deprived of oxygen.
This event is called an infarct, which is one kind of stroke or cerebrovascular accident
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm01#bmo01gloss43) {CVA). Another kind
of CVA occurs when a bulging area of arterial weakness, called an aneurysm, bursts open, allowing blood
to spurt directly into the brain tissue, This is technically known as an arterial rupture. The effects of a CVA
depend upon the size and location of the resulting damage to the brain. For example, an infarct occurring
at the base of the left middle cerebral artery would have calamitous generalized effects (e.g, right-sided
paralysis of the body, loss of speech), whereas an infarct occurring higher up, in a smaller offshoot from
the artery, might have limited effects or even go unnoticed. One form of vascular impairment known as
mulfi-infarct dementia
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm01#bm01gloss211) {MID) occurs when
the hardly noticeable individual effects of many small infarcts accumulate over a number of years. The
symptoms of MID are varied but often impact the ability to perform everyday activities such as eating,
dressing, and shopping. The symptoms might include forgetfulness, vague or circumstantial speech, lack
of concentration, loss of balance, physical weakness, difficulty following instructions, and problems
handling money. Often the onset of MID is so gradual and insidious that relatives recognize only in
retrospect that something has been wrong for months after the onset of problems.
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10.2 STRUCTURES AND SYSTEMS OF THE BRAIN

The organization of the human brain is difficult to comprehend because important structures are
interwoven and folded over upon one another. As noted, the brain also contains an intricate system of
fluid-filled caverns, the ventricles, further complicating the spatial arrangement of important brain
structures. In addition, functional brain systems rarely obey any simple structural organization—they
typically meander their way from one part of the brain to another. Hence, we will focus mainly on a
functional systems approach to explaining the operation of the brain, alluding to structures when
appropriate.

We begin with a quick overview of the central nervous system and its primary subdivisions. The most
basic element of the nervous system is the cerebrum
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm01#bm01gloss44] , consisting of the
left and right cerebral hemispheres, which are connected by the corpus callosum, a band of fibers that
transfers information from one hemisphere to the other. From the standpoint of evolution, the cerebrum
is the most recent part of the brain to develop. This is where thought, perception, imagination, judgment,
and decision occur. Some essential structures located beneath the cerebrum are the basal ganglia and the
cerebellum (both important in coordinated movement), the diencephalon (including the thalamus), the
midbrain (consisting of the cranial nerves and other important relay stations), the pons (connecting the
cerebrum with the cerebellum and the spinal cord), and the medulla (mediating essential bodily
functions}.

Corpus Callosum

The corpus callosum
(http://content.thuzelearning.com/booKs/Gregory.8055.17.1/sections/bm01#bm01gloss71) is the major
commissure that serves to integrate the functions of the two cerebral hemispheres. This large bundle of
subcortical nerve fibers is about four inches long and a quarter inch thick. The corpus callosum spans the
brain from side to side just above the level of the thalamus. Although there are exceptions, the corpus
callosum generally connects homologous brain sites in the left and right hemispheres.

The function of the corpus callosum was poorly understood until the 1960s when Sperry, Gazzaniga, and
others initiated sophisticated laboratory studies of so-called split-brain patients (Sperry, 1964
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1531) ; Gazzaniga, 1970
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib573) ; Gazzaniga &
LeDoux, 1978 (htip://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib574) ).
These patients were persons with epilepsy whose corpus callosa had been severed to prevent the
transport of epileptic discharges from one hemisphere to the other. Although outwardly normal, split-
brain patients revealed a striking isolation of consciousness when visual information was restricted to
one hemisphere or the other. For example, when a picture of an apple was tachistoscopically presented
to the left side of the examinee’s fixation point, this stimulus was processed only in the right hemisphere
{on account of the normal crossing over of neural connections). Furthermore, because the corpus
callosum was severed, the image of the apple remained trapped in the right hemisphere. As the reader
will discover later, the right hemisphere is usually mute and does not subserve important language
functions. Thus, when asked, “What did you see?” the examinees, responding from the verbal left
hemisphere, would honestly reply, “Nothing.” Yet, these patients could readily identify the object by
pointing to it with the left hand (which is under the neural control of the right hemisphere). This suggests
that although the right hemisphere cannot talk, it has a separate and independent capacity to perceive,
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In a normal individual with intact corpus callosum, consciousness appears unitary because the two halves
of the brain can communicate and forge a compromise as regards perception, thought, and action. Much
of our knowledge of hemispheric specializations, discussed later, has been garnered from the detailed
study of split-brain patients. Further insight has been gained from studies of persons living with the
congenital absence of this structure, a condition known as agenesis of the corpus callosum (ACC). Present
in about 1 in 4,000 live births, ACC manifests with a variety of deficits, superbly summarized by Paul,
Brown, Adolphs, and others (2007
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1272) ). Even though
overall IQ is minimally impacted, impairments are observed in abstract reasoning, problem solving, and
category fluency (e.g. the ability to list multiple items in a category such as animals}. One intriguing
symptom that bears on current understanding of language function is that persons with ACC show
marked difficulty in the verbal expression of emotional experience. Parents of children with the disorder
consistently describe conversations that are meaningless or out of place (Paul et al., 2007
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1272) ). This corresponds
well with known latéralization of brain function, in which logical components of language are
underwritten by the left hemisphere, whereas the emotional aspects of language are subserved by the
right hemisphere. In the absence of a corpus callosum, individuals with ACC find it particularly difficult to
synthesize these two elements of language.

Cerebral Cortex

The cerebral cortex (http:/ /content.thuzelearning.com/books/Gregory.SOSS.17.1/sections/bm01#bm01gloss41)
, the outermost layer of the brain, is the source of the highest levels of sensory, motor, and cognitive
processing. Also called the neocortex, the cerebral cortex is a very recent evolutionary development. It is
the functional capacity of this brain system—a uniform six layers deep—that most dramatically separates
humans from the lower animals.

The tissue of the cerebral cortex is folded over into elaborate convolutions consisting of bulges and
grooves. The prominent bulges are called gyri (singular gyrus), whereas the clefts, fissures, and grooves
are called sulci (singular sulcus). This arrangement allows the brain to have a great deal more cerebral
cortex than if the surface were smooth. Although the pattern of gyri and sulci is subtly unique for each
person, certain major landmarks such as the central sulcus and the lateral sulcus (Figure 10.1

(hetp:/ /content.thuzelearning.com/books/Gregory.B055.17.1/sections/ch101evlsec2#ch10fig1]) are always
discernible in a normal brain.

A small portion of the cerebral cortex is committed cortex. These sites are dedicated to basic sensory
processing of vision, hearing, touch, and motor control. Nonetheless, the specificity of committed cortex is
relative, not absolute. For example, the precentral gyrus classically is regarded as the motor cortex (see
Figure 10.1 (http://content.thuzelearning.com/books/ Gregory.8055.17.1/sections/ch10levlsec2#ch10figl) ), but
only a fraction of the neurons subserving voluntary movement are located there. This has been
demonstrated through neurosurgical investigations of the exposed cortex in persons with epilepsy,
beginning with the pioneering work of Wilder Penfield (1958
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1278) ). The fully
conscious patient received local anesthesia while surgeons opened a skull flap to expose one side of the
brain. Then a stylus was used to deliver a small, brief, harmless electrical charge to specific sites in the
sensory, motor, and language areas. The purpose of this procedure was to map the topography of the
cortex so that vital brain sites were not excised. Using this approach, Uematsu, Lesser, Fisher, and others
(1992 (http://content.thuzelearning.com/books/ Gregory.8055.17.1/sections/bm02#bm02bib1677) }
reconfirmed that a significant proportion—more than one-third—of motor responses originate outside
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adjoining brain sites. Furthermore, the motor strip contains a sizeable proportion of sensory cells, too.
Thus, cells that subserve each specific sensory or motor function are highly concentrated in the
respective committed area, but also thin out and overlap with nearby brain sites. In brief, the committed
cortex of the frontal lobe

(http:/ /content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm01#bm01gloss128) is dedicated to
motor control, the parietal lobe
(http://content.thuzelearning.com/books/Gregery.8055.17.1/sections/bm01#bm01gloss234) is concerned with
the processing of touch and other somatosensory information, the occipital lobe is involved in visual
perception, and the temporal lobe '
(http://content.thuzelearning.com/books/ Gregory.8055.17.1/sections/bm01#bm01gloss324) is essential to the
processing of auditory information, Of course, these brain regions serve other functions as well, but part
of each major lobe is dedicated to a specific motor or sensory function (Figure 10.2
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/ chi10levisec2#ch10fig2) ).
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FIGURE 10.2 The Structural Model of Left
Hemisphere Language Functions
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10.3 SURVIVAL SYSTEMS: THE HINDBRAIN AND MIDBRAIN

The lowest part of the brain, lo cated at the top of the spinal cord, consists of the hindbrain

(http:// content.thuzeleaming.com/books/Gregory.BO55.1.7.1/sections/bm01#bm01glossl44-) , which includes
the medulla oblongata, the pons, the reticular formation, and the cerebellum. From the standpoint of
evolution, the hindbrain was the first brain system to develop, which explains why so many vital bodily
functions are governed by this brain area. For example, the automatic control of breathing is mediated
here—we breathe even when asleep, or for that matter, when in a deep coma.

The lowest section of the hindbrain is the medulla oblongata, which mediates several essential bodily
functions: breathing, swallowing, vomiting, blood pressure, and, partially, heartrate (Kandel, Schwartz,
& Jessell, 1995 (http:// content.thuzelearning.com/books/Gregory.8055.17.1/ sections/bm02#bm02bib857}) }.
Aspects of talking and singing also are governed here, although higher brain sites are intimately involved
in these functions as well. 5 :

Significant damage to the medulla usually is fatal. In rare cases, a small stroke in the medulla causes one
or more of the following symptoms: opposite-sided paralysis, partial loss of pain and temperature sense,
clumsiness, dizziness, partial loss of the gag reflex, and same-sided paralysis and atrophy of the tongue.
Thus, one reason why neurologists ask patients to stick out their tongue and move it from side to side is
specifically to check for neurological damage in and around the medulla. The polio virus—rampant in the
1950s but now well controlled—may attack the medulla, shutting down the neural control of breathing
and necessitating a mechanical respirator.

The pons and cerebellum are the highest structures in the hindbrain. Together they help coordinate
muscle tone, posture, and hand and eye movement. The role of the cerebellum in motor control is
discussed later. Lesions of the pons may render the individual incapable of making coordinated lateral
eye movements. For this reason, neurologists and neuropsychologists commonly ask patients to
demonstrate left-right and up-down eye movements.

Located just above the hindbrain is the mid-brain

(http:/ /content.thuzelearning.com/books/Gregury.BO55.17.1/sections/bm01#bm01glossZO4) , which includes a
number of important relay stations involved in hearing and vision. In addition, the midbrain contains
nuclei for many of the cranial nerves (some of which also emanate from the hindbrain). The 12 paired
cranial nerves (http:/ /content.thuzelearning.com/books/Gregory.BGS5.17.1/sections/bm01#bm01gloss75] are
major neural tracts whose functions are well understood and easily tested. Some are exclusively sensory,
relaying information from the external world to the brain; some are exclusively motor, serving to execute
commands from the brain; abouta third of the cranial nerves possess both sensory and motor functions.
Neurologists refer to the cranial nerves by number. The numbers correspond roughly to the top to
bottom sequence of the nerves’ emergence from the brain (Table 10.1

(http:// content.thuzelearning.com/books/Gregory.8055.17.1 / sections/ch10levisec3#ch10tbl1) ). The reader will
notice that many cranial nerves mediate aspects of vision and eye movement, basic sensory functions,
and movement of jaw, tongue, face, and head. Over the centuries, neurologists have devised a variety of
simple confrontational techniques to assess the cranial nerves. As peculiar as it may appear, asking the
patient to stick out his or her tongue and move it left, right, up, or down can provide important
information about the functioning of the hypoglossal (12th) cranial nerve. In like manner, various simple
tests of hearing, balance, eye movement, and so on are used to complete the examination of the cranial
nerves.
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TABLE 10.1 The Cranial Nerves and Their Functions

1. Oifactory
2. Optic
3. Oculomotor
4. Trochlear
5. Trigeminal
6. Abducens
7. Facial
8. Auditory/vestibular
9. Glossopharyngeal
10.Vagus
11. Accessory
12. Hypoglossal

Sense of smell

Vision

Horizontal and vertical eye movement
Vertical eye movement

Facial sensation, jaw movement
Horizontal eye movement
Facial movement and taste
Hearing and balance

Taste, swallowing

Visceral reflexes

Head movement

Tongue movement
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10.4 ATTENTIONAL SYSTEMS

Attention has been likened to a “spotlight” that our brain uses to identify what is relevant and ignore
what is irrelevant (Andreasen, 2001
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bmo02bib51) ). Attention is often a
primitive, automatic cognitive system that is essential for survival. Consider the variety of competing
stimuli encountered when you drive a car down the highway, perhaps with a friend sitting next to you. A
realistic scenario is that your friend asks a question, an airplane flies low in the distant horizon, a
billboard on the left lures your visual focus, a siren blares in the distance, your back aches from a
strenuous workout—all these sources of stimulation compete for your attention. Then a car swerves into
your lane. Instantly, without conscious forethought, your brain focuses every last fragment of attention
on this one looming threat, ignoring all else.

Neurdpsycholo gists have identified several kinds of attention

(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm01#bm01gloss20) , including the
following types:

* Orienting
e Selective
* Divided

¢ Sustained

Orienting attention is the simplest and most primitive form, related to the “fight” or “flight” reflex. This is
the straightforward direction of all attentional resources to a single threatening stimulus, such as a car
swerving into your lane. Selective attention refers to the identification of a single, personally relevant
stimulus embedded within a flow of extraneous information. This is exemplified when, for example, a
young boy who seems absorbed in solitary play nonetheless turns his head when he overhears his name
spoken quietly in the background. Divided attention, also known as distributed attention, pertains to the
ability to shift back and forth between two or more tasks. An example might be when a partygoer tries to
follow two conversations at the same time. Sustained attention, also known as vigilance, refers to the
ability to sustain attention over relatively long periods of time. This involves the capacity to resist
distraction and stay on task for a prolonged period. A good example is the air traffic controller who must
monitor radar images carefully to keep airplanes at a safe distance from one another.

The exact neurological mechanisms of attention are not well understood. Kandel, Schwartz, and Jessell
{1995 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib857) ) note that the
“neuronal mechanisms of focused attention and conscious awareness are now emerging as one of the
great unresolved problems in perception and indeed in all of neurobiology” (p. 402). Neurologically,
attention is a complex function that involves the collaborative effort of several brain sites. Furthermore,
different forms of attention appear fo invoke different brain systems. For example, sustained attention or
vigilance is mediated by the reticular formation, a network of ascending and descending nerve cell bodies
and fibers, which begins in the spinal cord and extends through the medulla all the way up to the
thalamus. Specific nuclei within the reticular formation project through the thalamus to wide areas of the
brain and thereby help mediate attention. Based upon the classic studies of Moruzzi and Magoun (1949
(hitp://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1181) ) demonstrating
that ascending nerve tracts within the reticular formation

[http //content. thuzelearnmg com/books/GregoryBOSS 17.1/sections/bm01#bm01gloss279) govern general
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chronic drowsiness to stupor or coma (Carpenter, 1991
(http://content.thuzelearning.com/books/Gregery.8055.17.1/sections/bm02#bm02bib271) ).

Selective attention appears to invoke brain sites in addition to the reticular formation. For example, based
upon functional imaging studies that highlight active brain sites, it appears that the cingulate gyrus is
essential for focusing upon relevant aspects of the environment while ignoring irrelevant information.
One finding is that, when asked to perform complex attentional tasks, persons who suffer from
schizophrenia and who, therefore, reveal deficits in selective attention also show dysfunction in the
cingulate gyrus (Carter, Mintun, Nichols, & Cohen, 1997

(hitp:// content.thuzéleaming.com/ books/Gregory.8055.17.1/sections/bm02#bm02bib275) ).
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10.5 MOTOR/COORDINATION SYSTEMS

Although many brain sites are involved in motor control, three areas are of special significance: the
cerebellum, the basal ganglia, and the motor cortex. The cerebellum 7
{(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm01#bm01gloss40) sits just below the
cerebrum at the back of the brain. Together with other brain structures, it helps coordinate muscle tone,
posture, and hand and eye movements. Lesions in or near the cerebellum may render the individual
incapable of making coordinated lateral eye movements. For this reason, neurologists and
neuropsychologists commonly ask patients to demonstrate left-right and up-down eye movements. An
individual with damage to the cerebellum might not be able to move his or her eyes with facility in all
directions.

The cerebellum receives sensory information from every part of the body and coordinates the details of
automatic skilled movements. Damage to the cerebellum may cause a variety of motor disturbances,
depending upon the specific sites affected (Manto & Pandolfo, 2002
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1040) ). Slurred, hesitant
speech known as dysarthria
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm01#bm01gloss97) may be a symptom
of cerebellar damage. Muscles may become flabby and tire easily. Rapid, coordinated tapping of the index
finger may prove difficult. Measures of finger-tapping speed (Reitan & Wolfson, 1993
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bmo02bib1350) ) are, therefore, an
important component of neuropsychological test batteries.

Bodily movements may lose their coordination in cerebellar disease, becoming spasmodic and jerky. Even
a simple gesture such as reaching for a cup may result in the inadvertent thrusting of cup and contents
halfway across the room. The characteristic wide-based gait of alcoholics—called ataxia—is a
consequence of cerebellar degeneration (Ghez, 1991
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bijb583) ). Another symptom
of cerebellar damage is intention tremor, so named because it is not present at rest but arises during
voluntary, intentional movements of the hands. Nystagmus also is common in cerebellar disease. In this
symptom, the eyes appear to jitter back and forth even when the individual attempts to hold a steady
gaze.

In conjunction with the vestibular center in the inner ear, the cerebellum also helps coordinate the
vestibuloocular reflex (VOR). The VOR acts to maintain the eyes on a fixed target when the head is
rotated. Without the VOR, vision would be incredibly blurred whenever the head moved even a fraction
of an inch. Instead, a small area of the cerebellum coordinates a rapid refixation of the eyes to
compensate for head movements.

The basal ganglia (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm01#bmo01gloss23)
consist of a collection of nuclei in the in the forebrain that makes connections with the cerebral cortex
above and the thalamus below. The basal ganglia are traditionally considered as part of the motor system.
The main constituents of the basal ganglia are three large subcortical nuclei: the caudate, the putamen,
and the globus pallidus. Some authorities also consider the amygdala to be part of the basal ganglia
(Carpenter, 1991 (http://content.thuzelearning.com/books/ Gregory.8055.17.1/sections/bm02#bmo02bib271) ).
These structures are interconnected with and functionally related to the subthalamic nucleus and the
substantia nigra. Along with the cerebellum, the corticospinal system, and the motor nuclei in the brain
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system, the basal ganglia do not have direct connections with the spinal cord. The motor functions of the
basal ganglia are indirect and are mediated via neural connections with the frontal cerebral cortex.

The most common syndrome caused by damage to the basal ganglia is Parkinson’s disease
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm01#bm01gloss235) (PD) (Factor &
Weiner, 2008 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02hib479) 1. In
Parkinson's disease, three characteristic types of motor disturbances are observed: involuntary
movement, including tremor; poverty and slowness of movement without paralysis; and changes in
posture and muscle tone. In its later stages, this disease is typified by an immobile, masklike facial
expression, an extreme difficulty initiating movements, and a fine tremor that may disappear once a
movement is under way.

Patients with Parkinson’s disease also reveal specific cognitive deficits, suggesting that the basal ganglia
contribute not just to movement but to thinking as well. Deficits observed in these patients include
problems formulating goals and evaluating progress, difficulties with attention, limitations in word-
finding, and slowed thinking. Some patients with PD report that their brain feels “swampy” (Troster, 2012
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bih1667) ). Aloss of
spontaneity and a lack of initiative also are observed (La Rue, 1992
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/ bm02#bm02bib936) ).

The motor cortex (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm01#bm01gloss2 10)
is found on the precentral gyrus of the frontal lobe. Primary motor cells that subserve voluntary
movement are located here and in adjoining brain sites. Motor control is substantially but not exclusively
contralateral (opposite-sided), meaning that the left precentral gyrus subserves the right side of the body,
and vice versa. Thus, when an individual makes a decision, say, to lift his right hand, motor neurons in the
left precentral gyrus will be activated. For obvious reasons, this area is also known as the motor sfrip.

The fact that motor control is substantially opposite-sided is the basis for several neuropsychological
procedures that compare the function of the two sides of the body as a means of determining the
integrity of the left and right motor strips. Consider the finger-tapping test, employed with many
neuropsychological test batteries (e.g., Reitan & Wolfson, 1993
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1350) ). In a typical finger-
tapping procedure, the examiner uses standardized procedures with repeated trials to determine the
maximal tapping rates of the left and right index fingers over a 10-second span. Of course, the preferred
hand will have a slight advantage, with a normative expectation of a rate thatis 10 percent higher. For
example, in a right-handed person, a tapping rate of 55 for the right index finger and 50 for the left index
finger might be typical.

Any significant deviation from this expected pattern may suggest impairment in the opposite-sided motor
strip. For example, suppose a right-handed examinee has a tapping rate of 47 for the right index finger
and 50 for the left index finger. Because the right-sided tapping rate is comparatively slower than
expected (ie., 6 percent slower instead of 10 percent faster than the left-sided tapping rate}, this would
suggest impairment in the left motor strip.




1/20/2020 Print

10.6 MEMORY SYSTEMS

Although the lay public thinks of memory as a single thing, psychologists have known for more than a
century that there are many types of memory and also several stages of memory (Ebbinghaus,
1885/1913 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib446) ). We can
provide only a cursory review here. The importance of reviewing these basic distinctions is that different
brain systems may be involved in different kinds of memory.

As to types of memory, Andreasen (2001

(http:/ /content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib51) ) posits the existence
of at least four different polarities of memeory
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm01#bm01gloss196) : episodic versus
semantic, working versus associative, declarative versus procedural, and explicit versus implicit, To this
list, we would add a fifth dimension: short-térm versus long-term memory. These dimensions are not
completely separate and distinct from one another. Episodic memory refers to memory of events or
experiences, such as recalling that you had oatmeal for breakfast. In contrast, semantic memory is
general knowledge not tied to a specific learning experience, such as knowing that a butterfly is an insect,
not a bird. Working memory is the retention of information that we need only briefly, such as
remembering the digits of a phone number just long enough to complete the call. Associative memory
involves memories that are invoked because of their association with particular cues, for example,
recalling the smell and taste of popcorn when hearing the sound of it popping in the microwave.
Declarative memory involves the “what” of memory (e.g., knowing that a bicycle has two wheels) whereas
procedural memory involves the “how” of memory (e.g., knowing how to ride a bicycle). Another way of
dividing memory is explicit versus implicit, which defines the difference between memories that are
immediately accessible and obvious {e.g, knowing your name) compared to those that are latent, beneath
the surface (e.g., surprising yourself when you are able to recall the name of your first-grade teacher).

Another important distinction is between short-term and long-term memory. Short-term memory is
synonymous with working memory and is very short in duration, lasting from perhaps 10 seconds to a
minute. If short-term memories are not “refreshed” through rehearsal, they disappear after this brief
duration. Long-term memory refers to memories that have been consolidated in some way so that they
are more lasting in duration—hours or years-—although not necessarily permanent.

Describing the brain systems involved in memory is challenging because multiple brain sites are typically
involved and different types of memory utilize different pathways. Even so, there is substantial evidence
that structures within the temporal lobes are essential to many important features of memory. In
particular, the hippocampus '
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm01#bm01gloss145) and the amygdala
(http://content.thuzelearning.com/hooks/Gregory.8055.17.1/sections/bm01#bm01gloss11) appear to be
involved in various aspects of memory and learning. Specifically, these brain sites are involved in the
consolidation of short-term memories into long-term memories. The amygdala may play a special role in
integrating memories from different modalities and, especially, in consolidating memories with strong
emotional meaning {Andreasen, 2001

(http://content.thuzelearning.com/books/Gregory.8055.17.1 /sections/ meZ#hmOZbibSl) ).

Humans have both a left hippocampus and right hippocampus (plural: hippocampi), located subcortically
within the left and right temporal lobes. The same is true for the amygdala (plural: amygdalae), which is

-~
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of the forward section of the temporal lobe on both sides of his brain (Milner, 1968
(htty://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1163) ). Prior to this case,
many individuals with epilepsy had been successfully treated by the removal of the diseased portion of
one temporal lobe. The goal of this kind of surgery is to remove the diseased brain areas that serve as
the “trigger” or focus point for seizure activity. The cognitive consequences of single-sided temporal lobe
surgery had proved to be minimal. H.M. was the first carefully studied case of bilateral temporal lobe
surgery.

The consequences of his surgery were devastating, which was a shocking revelation to everyone involved.
Put simply, H.M. proved incapable of forming any new memories from the point of the surgery onward
(Milner, 1968 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1163) ). His
old long-term memories remained intact, so he could recall where he attended high school, and so forth.
And his short-term memory was intact, so he could remember a phone number briefly, for example. But
his ability to consolidate new long-term memories was completely annihilated. He could read the same
magazine from'day to day, unaware that he had read it, cover to cover, the day before.’A new doctor
remained a new doctor on each new visit. He was essentially a prisoner of the moment, able to converse
and interact with apparent normality but unable to remember anything new for more than a few minutes.

Structured testing of H.M. confirmed that different forms of memory are subserved by different brain
systems. Consider procedural memory, for example, the recollection of how to do something. HM. was
asked to undertake repeated trials of mirror drawing—a complex procedural task in which the examinee
traces a path on a sheet of paper while looking in a mirror. This is a daunting assignment in which
directionality—left and right—are effectively reversed. With practice, normal individuals typically show
slow improvement, tracing the path more quickly and with fewer errors. Intriguingly, H.M. likewise
showed normal improvement on this task from day to day—indicating that his procedural memory
remained intact—even though he had no realization that he had seen the puzzle before (Corkin, 1968
(hitp://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib350) ). Most likely, this
kind of procedural memory is subserved by the cerebellum. Clearly, it is not underwritten by the
temporal lobes.
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10.7 LIMBIC SYSTEM

The limbic system (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm01#bm01gloss188)
is a “primitive” central brain system that is involved in emotions and basic survival drives. This system
overlaps with other brain sites, especially those involved in memory. The structures of the limbic system
are involved in emotions, such as fear and aggression, as well as in the acquisition of memory. The
pleasure centers of the brain are located here, too, within the nucleus acumbens. In addition to the
hippocampus and amygdala, other limbic structures are the cingulate gyrus, mammillary bodies, and the
fornix. Andreasen (2001
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib51) ) points out that the
exact boundaries of what constitutes the limbic system are not well established because our
understanding of this brain system has been steadily growing.

In evolutionary terms, the limbic system is very old and, consequently, involved in primitive survival
functions. Because of its proximity to and connections with the hypothalamus, the limbic system indirectly
exerts autohomic nervous system control over crucial bodily functions needed for continued existence.

The hypothalamus
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm01#bm01gloss1438} is a deceptively
small structure that sits just below and in front of the thalamus. Even though it composes only about 0.3
percent of the brain’s weight, the hypothalamus is involved in numerous aspects of motivated behavior
and bodily regulation: blood pressure, feeding, sexual behavior, sleep/wake cycle, temperature
regulation, emotional behavior, and movement. Well studied in lower animals, the functions of the
hypothalamus are less well known in humans (Kolb & Whishaw, 2011
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02Zbib 912} ). It is known that the
hypothalamus exerts proprietary control over the pituitary gland, thereby modulating a wide range of
endocrine functions. The most common cause of a hypothalamic lesion is a severe head injury.
Hypothalamic lesions often lead to disturbances of pituitary function, including excessive or deficient
intake of food or water and temperature and blood pressure dysregulation (Kupfermann, 1991a).
Dysfunction of the hypothalamus also can lead to emotional dysregulation (especially fear or rage) and
sleep disturbance (hypersomnolence or insomnia).
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10.8 LANGUAGE FUNCTIONS AND CEREBRAL LATERALIZATION

Language Functions of the Left Hemisphere

Language is primarily (but not exclusively) a left hemisphere function that involves widely separated
cortical and subcortical structures. Because so many regions of the left hemisphere are involved in
language, virtually any significant left hemisphere lesion will produce some kind of disturbance in the
production or comprehension of language. For this reason a detailed profile of language skills offers a
window to the integrity and functioning of the left hemisphere.

Yet, we need to keep in mind that virtually any high-level intellectual activity, including language
expression and comprehension, requires the synthetic interaction of the entire brain. Speech is a case in
point. While primarily subserved by the left hemisphere in most individuals, the right cerebral
hemisphere does provide:the intonation patterns for speech. As a result, patients with right-sided lesions
(particularly in the frontal area) may speak in an eerie monotone (Kalat, 2012
(http://content.thuzelearning.com/books/ Gregory.8055.17.1/sections/hm02#bm02bib852) ).

Modern conceptions of brain-language correlations actually stem from the late nineteenth century. In
1861, Paul Broca observed that damage to a small region just in front of the motor cortex of the left
hemisphere caused a language disorder originally called expressive aphasia and now more typically
known as nonfluent aphasia. Persons with damage to this left hemisphere premotor area—aptly named
Broca's area—speak in a slow, labored manner. They have difficulty enunciating words correctly; the act
of speaking seems to be torturous for them. Speech takes on a frankly telegrammatic nature; adjectives,
adverbs, articles, and conjunctions—the words that add color to speech—frequently are omitted. Writing
also is difficult for these persons. Fortunately, persons who experience Broca’'s aphasia

(http:// content.thuzelearning.com/books/Gregory.8055.17.1/ sections/bm01#bm01gloss37} have little difficulty
understanding either spoken or written language. In its pure form, the disorder involves expressive
language only.

In 1874, Wernicke announced that damage to the upper and rearward portion of the left temporal lobe—
a region now known as Wernicke's area—was linked to a language disorder originally called receptive
aphasia and now more typically known as fluent aphasia. Affected individuals appear unable to
comprehend spoken or written language. Apparently, persons with Wernicke's aphasia
(http://content.thuzelearning.com/books/Gregory.8055.17.1 /sections/bm01#bm01gloss350) have no difficulty
perceiving words but cannot associate the words with their underlying meaning. As a consequence, the
written and verbal expressions of persons with this aphasia are fluent but meaningless. For example,
when asked to define book, a patient might respond, “Book, a husbelt, a king of prepator, find it in front of
a car ready to be directed.” The same person might define scarecrow as, “We'll call that a three-minute
resk witch, you'll find one in the country in three witches” (Williams, 1979

(http:// content.thuzelearning.com/books/Gregory.8055.17.1 /sections /bm02#bm02bib1759) ).

Building on the observations of Broca and Wernicke, Geschwind (1972

(http:/ /content.thuzelearning.com/books/Gregory.BO55.17.1/sections/bm02#meZbibSBO] } proposed a.
structural, neurological model of left hemisphere language functions that has been highly influential in
neuropsychological assessment. This model bears directly upon the assessment of language skills; the
major elements are outlined next and depicted in Figure 10.2

{http:/ /content.thuzelearning.com/books/Gregory.BO55.17.1 /sections/ch10levisecZ#ch10fig2) . Geschwind
postulated the following:
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» Spoken language is perceived in the left auditory cortex at the top of the temporal lobe and then
transferred to Wernicke's area.

» In Wernicke’s area, the meanings of words are activated and the auditory codes are transported
to a subcortical bundle of transmission fibers called the arcuate fasciculus.

+ The arcuate fasciculus sends the auditory codes directly to Broca's area.

o Upon reaching Broca's area, the auditory code activates the corresponding articulatory code that
specifies the sequence of muscle actions required to pronounce a word.

e In turn, the articulatory code is transmitted to the portions of the motor cortex governing tongue,
lips, larynx, and so forth in order to produce the desired spoken word.

Comprehending or speaking a written word involves most of the previously outlined pathways, but with a
different starting point:

e  Written words are first registered in the visual cortex, then relayed through the visnal association
cortex to the angular gyrus. _

e In the angular gyrus, the visual form of the word is mapped into the auditory code stored in
Wernicke's area, thereby gaining access to the meaning of the written word, which can also be
spoken (steps 2 through 5 previously).

The Geschwind model is helpful in explaining a number of clinical syndromes caused by discrete left
hemisphere brain damage (Gregory, 1999
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib650) ):

e Lesions to Broca's area will cause slow, labored, telegraphic speech, but the comprehension of
spoken or written language will not be affected.

« Damage to Wernicke’s area will have more serious and pervasive implications for language
comprehension; namely, the patient will be unable to understand spoken or written
communications.

» Damage to the angular gyrus will cause serious reading disability, but there will be little problem
in comprehending speech or in speaking.

» Impairment limited to the left auditory cortex will result in serious disruption of verbal
comprehension. However, such persons will be able to speak and read normally.

In practice, few patients reveal aphasic symptoms that fall neatly into one or another of the preceding
categories. Furthermore, modern conceptions of aphasia point to weaknesses in the classical model (e.g.
its overly simplistic view of the structure of language) and propose a complex, nonlinear model of
aphasia that is beyond the scope of coverage here (Bonner, Ash, & Grossman, 2010
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib178) ). Nonetheless, a
thorough assessment of language functions is an essential part of every neuropsychological evaluation
and the classical mode! of Broca, Wernicke, and Geschwind provides a useful starting point. Additional
perspectives on aphasia and the structural model of language can be found in Benson {1994
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib140) ) and Mayeux and
Kandel (1991 (http://content.thuzelearning.com/hooks/Gregory.8055.17.1/sections/bm02#bm02bib1077) ).

Specialized Functions of the Right Hemisphere

Based on thousands of studies of normal and braindamaged persons, it is now well established that the
right hemisphere is dominant for a variety of cognitive and perceptual skills. However, a detailed
discussion of specialized right hemisphere functions is beyond the scope of this section. Competent
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de Oliviera, and others (2009

(http:// content.thuzelearning.com/books/Gregory.BO55.17.1/sections/bm02#meZbibSZl} ), Springer and
Deutsch (1997 (http:// c0ntent.thuzeleaming.com/books/ Gregory.8055.17.1 /sections/meZ#meZbibl542) ),
and Witelson (2007 (http:/ /c_ontent.thuzelearning.com/books/Gregory.BO55.17.1 /sections/bm(lz#meZbiblﬂ6]
). In general, the right hemisphere appears to be dominant for the analysis of geometric and visual space,
the comprehension and expression of emotion, the processing of music and nonverbal environmental
sounds, the production of nonverbal and spatial memories, and the tactual recognition of complex
shapes.

A frequent symptom of right hemisphere damage is constructional dyspraxia

(http:/ /content.thuzeleaming.com/bonks/ Gregory.BOS5.17.1/secti0ns/bm01#bm01g105565] , the impaired ability
to deal with spatial relationships either in a two- Of three-dimensional framework (Reitan & Wolfson,
1993 (http:// content.thuzeleaming.com/books/ Gregory.8055.17.1/ sections/bm02#bm02bib13 50) ). This
symptom is commonly exhibited by an impaired ability to copy simple shapes such as a cross. Left
hemisphere lesions can also cause constructional dyspraxia, but the correlation is less consistent. Most
neuropsychological test batteries include one or more copying tasks to screen for constructional
dyspraxia. We include a summary of findings on cerebral lateralization in Table 10.2

(http:// content.thuzelearning.com/ books/ Gregory.8055.17.1 /sections/ ch10levisec9#ch10tbl2} .
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10.9 VISUAL SYSTEM

The primary sensory areas for vision are located in the occipital lobes; much of this projection area is on
the mesial or midline surface that separates the two cerebral hemispheres. Each occipital lobe sees the
opposite side of the visual world. Thus, all visual stimuli to the left of the reader’s fixation point are
ultimately processed in the right occipital lobe, and vice versa. The split visual world is shared across the
splenium, the rearward portion of the corpus callosum, producing a unified perception of the entire
visual field. Damage to the primary visual area produces a corresponding loss of visual field on the
opposite side. For example, an extensive lesion in the left occipital lobe would render a person blind to
the right half of the visual world. A very small lesion might produce a scotoma or blind spot.

TABLE 10.2 A Summary of Findings on Cerebral Lateralization

Functional Left Hemisphere Dominance Right Hemisﬁhere Dominance
System
Vision Processing of the right visual field Recognition Processing of the left visual field
of letters, words Recognition of faces
Audition Processing of right ear Processing of Processing of left ear Processing of

language-related sounds

Somatosensory Sensory input from the right side

music and environmental sounds

Sensory input from the left side

Movement Motor output to the right side Complex Motor output to the left side
voluntary movement, including speech

Language Speech, reading, writing, and arithmetic Intonation and emotional patterning to
speech

Memory Verbal memory Pictorial memory

Spatial Analysis of geometric and visual space

processes

Emotion Comprehension and expression of
emotion

Olfaction Smell in left nostril Smell in right nostril

The forward portion of each occipital lobe is unimodal association cortex. These regions synthesize visual
stimuli and produce meaning from them. This is where the high-level processing of visual information
occurs. Damage to the association cortex of the occipital lobes may cause visual agnosia
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm01#bm01gloss349} , a difficulty in the
recognition of drawings, objects, or faces (Kandel, 1991
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib856} ). Luria (1973
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bijb1019) } described a
typical case of a patient with such a lesion:

The patient carefully examines the picture of a pair of spectacles shown to him. He is confused and
does not know what the picture represents. He starts to guess. “There is a circle ... and another
circle ... and a stick...a crossbar ... why, it must be a bicycle?”

The visual agnosias are especially linked to right-sided lesions of occipital association cortex, but may
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agnosia is prosopagnosia, the inability to recognize familiar faces. Benson (1994
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib140) ) cites the example
of a 70-year-old man who suffered a series of strokes affecting the forward portions of the occipital
lobes. The patient’s chief complaint was that he could not recognize his wife or his daughter by sight,
although he immediately recognized them by their voices. In another case of visual agnosia known as
object agnosia, a patient reproduced a drawing of a train with great skill but had no idea what he had
drawn. Benson (1988
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib139) ) describes the many
fascinating symptoms of visual agnosia.
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10.10 EXECUTIVE FUNCTIONS

The executive functions
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm01#bmo01gloss102) of the brain
provide the ability to respond to novel situations in an adaptive manner. Lezak, Howieson, and Loring
(2004 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib984) ) propose that
the executive functions consist of four components:

* Volition

¢ Planning

* Purposive action

+ Effective performance

Volition is the capacity for intentional behavior, the ability to conceptualize a goal. Planning is the
identification of the steps needed to achieve the goal. Purposive action is the capacity to take action and
sustain it in an orderly manner. Effective performance requires the ability to monitor one's activities in
light of the original goals and shift strategies as néeded. Thus, executive functions are implicated in a wide
range of cognitive, emotional, and social skills.

An intriguing paradox of psychological testing is that few insttuments are sensitive to impairments of
executive functions. When provided with the structure of a typical psychological test, individuals with
impaired executive functions often rise to the occasion and perform well. However, in the perplexity of
real life, personal functioning may reveal catastrophic disability. For example, a successful financial
planner who sustained a brain injury

... can no longer formulate plans well because of an inability to take all aspects of a situation into
account and integrate them. This disability is further aggravated by his lack of awareness of his
mistakes. Problems occasioned by the man’s emotional lability and proneness to irritability are
overshadowed by the crises resulting from his efforts to carry out inappropriate and sometimes
financially hazardous plans. (Lezak, 1995
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib981) , p. 650}

Yet, cognitive test scores for this individual—and others like him with impaired executive functions—
might well be normal.

Executive functions are substantially but not exclusively underwritten by the frontal lobes. Although it is
true that disturbances in executive functions can arise from a variety of neurological conditions that
involve diverse brain sites, in the vast majority of cases damage to the frontal lobes is implicated. It is with
the frontal lobes that humans create intentions, form plans, and regulate their behavior by comparing the
effects of their actions with their original intentions. In short, the frontal lobes are essential for the
programming, regulation, verification, and motor performance of executive functions,

Enacting a plan requires a bodily movement of some kind. People pursue their goals by physically
manipulating the environment, whether with their hands or through the motor activity of speech. It is not
surprising, then, to find that the primary motor cortex is located in the frontal lobes—where plans and
intentions are also formed.

The primary motor cortex is found on the precentral gyrus, at the rear of the frontal lobe, just in front of
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movements on the right, and vice versa. The topical organization of the motor strip was first mapped by
Penfield (1958 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1278) )
during a series of operations to remove damaged cortical tissue in persons with epilepsy. He stimulated
different areas of the motor cortex with a harmless electrical current to map the correspondence
between cortex and different body parts. Penfield found that those areas of the body requiring precise
control, such as fingers and mouth, occupy a disproportionately large amount of cortical space.

Just in front of the primary motor cortex is the supplementary motor cortex. The supplementary motor
cortex is involved in the serial ordering of complex motor chains, that is, movement programming. A
portion of the frontal lobes just below the supplementary motor cortex is involved in the control of
voluntary eye gaze. The left frontal lobe also mediates expressive language, discussed in detail later.

Damage to the primary motor cortex causes opposite-sided deficits in fine motor control and also
reduces the speed and strength of limb movements. These effects are easily detected with simple motor
tests such as finger-tapping speed. Severe damage to the motor cortex causes total paralysis-of the
affected bodily parts. Damage to the supplementary motor cortex causes deficits in the execution of
motor sequences such as copying a series of arm or facial movements (Kolb & Milner, 1981
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib910) ).

The most common cause of frontal lobe damage is closed head injury, which is one type of traumatic
brain injury. In a closed head injury, acceleration/deceleration forces are instantly applied to the entire
brain, as when a person’s head strikes the dashboard in an automobile accident. Because of the irregular
surfaces of the surrounding skull, the forward underside surfaces of the frontal lobes are almost always
damaged (Jennett & Teasdale, 1981
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib826) )-

The front ends of the temporal lobes also are highly vulnerable in closed head injury.

Nauta (1971 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1218) }
summarizes the effects of frontal lobe dysfunction as a “derangement of behavioral programming.” Lezak
(1983 (htip://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib980) , 1995
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib981}) ) has catalogued the
behavioral disturbances that can result from generalized, bilateral frontal lobe damage:

e Motivational-like problems involving decreased spontaneity, decreased productivity, reduced rate
of behavior, and lack of initiative

+ Difficulties in making mental shifts and perseveration of activities and responses

« Problems in stopping that are often described as impulsivity, overreactivity, and difficulty in
holding back a wrong or unwanted response

e Deficits in self-awareness resulting in an inability to perceive performance errors or to size up
social situations appropriately

¢ A concrete attitude (Goldstein, 1944
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib614) ) in which
objects, experiences, and behavior are all taken at their most obvious face value

Curiously, frontal lobe lesions may have little effect on old learning and well-established skills. Both Hebb
and Penfield reported that surgical removal of frontal lobe tissue caused little change in IQ scores (Hebb,
1939 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib729} ; Penfield &
Evans, 1935 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1279) ). Early
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studies of prefrontal lobotomy demonstrated much the same finding: no change in 1Q or even a slight
improvement after disconnection of the frontal lobes. :

Devising adequate measures of frontal lobe function has proved to be difficult. Lezak et al. (2004
{http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bih984) ) note that frontal
lobe disorders change how a person responds, whereas most tests measure what a person knows. Lezak
(1982 (http:// content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib979) ) has devised

an ingenious method called the Tinkertoy® Test, discussed in the next topic, to assess the programming
difficulties experienced by persons with frontal lobe lesions. More commeonly, clinicians rely upon
observation and checklists to diagnose frontal lobe dysfunction. A generic example of a checklist for
executive functions is provided in Figure 10.3

(http:/ /content.thuzelearning.com/books/Gregory.8055.17.1/ sections/ch10levlsec10#ch10fig3) .
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" Awareness ) o
. Is unaware of 1.2°3 4 5 Hasinsight
- limitations _ Cnto
' - limitations- -
Goal Selection ,
~ Sets no goals 1 2 3 4 5 Setssuitable
' : ‘ long-term .
goals
Logical Analysis -
Is disorganized 1 2 3 4 5 Plans
I ' thought- -
: - fully
| Action Orientation o
Needs: = 1 2 3 4 5 Takes decisive
prompting- -~ -~ . .~ . action
Sel-Monitoring
Isunableto fj_1_."_2__.3 4 5 De':t_ect'sa:nd
identiy -~ - - corrects -
errors. . . mistakes -
Impuise Control _
Is highly 1 2 3 4 5 Thinks before
impulsive _ acting
Flexibility
Is inflexible in 1 2 3 4.5 Learnsfrom

approach : o feedback

1 = profoundly deficient
2 = severely deficient

- 3 = moderately deficient
4 = mildly deficient
5= normal

FIGURE 10.3 Example of a Structured Checklist
for the Assessment of Executive Functions
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10.11 NEUROPATHOLOGY OF ADULTHOOD AND AGING

Although most individuals age gracefully and maintain good health into old age, an unfortunate minority
experience one or more neurological syndromes such as brain injury, dementia, or Parkinson’s disease.
In this section we provide a brief synopsis of a number of more common neurological problems
encountered in adulthood and old age. Because neuropsychological tests excel in the evaluation of these
syndromes, a brief survey will provide an important backdrop to the selected instruments discussed in
the second half of the chapter.

Traumatic Brain Injury

Traumatic brain injury or TBI is an inclusive term that encompasses everything from a “mild” concussion
to severe brain injury (Silver, McAllister, & Yudofsky, 2011

(http:/ /content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1498) ). TBIl is most
commonly the consequence of a blow to the head, and concussion is probably the most common form of
TBI. The classic example of a concussion is the football player who receives a hard hit (“sees stars”), is
rendered briefly unconscious and immobile, and then gradually walks off the field with assistance. Within
hours or a few days, he is back to normal. The symptoms of concussion
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm01#bmo01gloss61) include a brief loss
of consciousness followed by a low-grade headache, difficulty concentrating, fatigue, irritability, and other
emotional symptoms. Although some concussions can have serious, lasting effects, most patients appear
to make a full recovery in a few days or weeks. A concussion is one example of a closed head injury (CHI)
—a trauma to the head and brain in which the skull remains intact. But closed head injury is a broader
term than concussion and potentially signifies a greater level of impairment than typically found in a
concussion. Closed head injury is often contrasted with open head injury or OHI—a trauma to the head
and brain in which the skull is penetrated. OHI is also known as penetrating head injury. Typically, the
consequences of OHI are focal or localized in and near the site of impact, whereas the effects of CHI are
more diffuse, affecting areas throughout the brain.

The neurological consequences of TBI depend upon the nature and severity of the injury, but any or all of
the following are possible:

e acontusion or bruising of the brain underneath the site of impact known as a coup injury

« a contusion opposite the side of the impact, caused by rebound, and known as a contrecoup
injury

s frequent contusions in the undersurfaces of the frontal lobes and the tips of the temporal lobes
because of the bony skull protrusions located there

« diffuse axonal injury or nonspecific brain cell damage from shear-strain effects on neural
pathways

e brain tissue damage due to obstructed blood flow when cerebral arteries are ruptured

¢ hematoma or bleeding into the brain between the skull and the surface of the brain

» edema or swelling of the brain, which can lead to secondary brain damage

¢ in the long term, possible shrinkage of the brain and enlargement of the ventricular system

As to the neurobehavioral effects of TBI, the most common and reliable complaints are of concentration
and memory problems. This is why tests of concentration and memory are found in virtually every test
battery used in neuropsychological assessment. Other generalizations about TBI are difficult because the
nature and severity of the brain damage will not be the same in any two patients. Focal damage may lead
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Many studies suggest that TBI patients are more seriously handicapped by personality and emotional
disturbances than by cognitive and physical disabilities (Lezak & O’Brien, 1990
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib982) ).

Modern warfare constitutes a major source of TBI cases. Beginning just after the stunning and
devastating attacks of September 11, 2001, more than two million U.S. troops have been deployed to
Afghanistan and Irag. Almost half of these soldiers have been deployed more than once, totaling in excess
of three million tours of duty (Marine Corps Times, December 18, 2009). In these contemporary war
theatres, blast injuries from roadside bombs known as improvised explosive devices (IEDs} comprise a
common source of TBI. The detonation of an IED produces a pressure shock wave that reverberates
through the brain and body, often causing neuronal changes that include diffuse axonal injury. TBI from
these deadly devices is recognized as the “signature injury” of the wars in Afghanistan and Iraq {(Dixon,
2011 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib421) ). Even a “mild”
blast caq_produce subtle deficits that are difficult to detect and measure.

The prevalence of troop exposure to IED blasts is not well appreciated by the public. In a study of 2,525
U.S. Army infantry soldiers conducted three to four months after a year-long deployment to Iraq (Hoge,
McGurk, Thomas, and others, 2008
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib759) }, fully 62 percent of
the sample reported that an [ED had exploded near them on two or more occasions! From the large
subsample of IED-exposed soldiers (N = 1,556}, 7 percent reported an injury with loss of consciousness,
15 percent told of injury with altered mental status, and 18 percent reported other injury. Emotional and
health consequences likewise were common, with many troops demonstrating Post-Traumatic Stress
Disorder (PTSD), depression, and health problems such as stomach pain, headache, fatigue, and sleep
disturbance. Overall, 15 percent of the original sample met the criteria for mild TBI (mTBI}. The presence
of mTBI was especially correlated with IED blasts that caused a loss of consciousness.

Neoplastic Disease (Tumor)

Neoplastic disease or brain tumor encompasses many different forms of tumorous growth (Reitan &
Wolfson, 1993 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1350) ).
For example, gliomas are tendrillike tumors of the glial cells that infiltrate the brain over a period of
weeks or months; meningiomas are slower-growing, globular-shaped tumors of the meninges
(membranes encasing the brain) that press down upon the brain.

Brain tumors produce a variety of effects, depending upon their location, size, and rate of growth. A
rapidly infiltrating tumor such as a glioma quickly may compromise many skills. For example, if the tumor
is on the left side of the brain, motor and sensory functions on the right side of the body may be severely
impacted, as well as language and problem-solving abilities, If the tumor is on the right side of the brain,
constructional abilities (e.g., drawing, assembling three-dimensional objects) will be impaired as well as
motor and sensory functions on the left side. A slower-growing meningioma may produce no symptoms
for years and then create focal symptoms that relate to the site of encroachment on the brain. For
example, if the right parietal area is affected, deficits in spatial ability may be observed.

Chronic Alcohol Abuse

Chronic alcohol ingestion leads to neuronal changes that include a loss of dendritic branches and
dendritic spines, especially in areas important for memory such as the hippocampus. Over time,
enlargement of the ventricles and widening of the cerebral sulci also are observed. In severe cases,
atrophy of the medial thalamus and mamillary bodies is found, leading to the pronounced memory
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problems that characterize Wernicke-Korsakoff's syndrome (Davila, Shear, Lane, Sullivan, & Pfefferbaum,
1994). The neuropathology of alcoholism often is exacerbated by vitamin and nutritional deficiencies.

In those tragic cases of severe alcohol abuse in which the medial thalamus and mamillary bodies are
damaged, the profound anterograde amnesia of Wernicke-Korsakoff’s syndrome is noted. Patients show
an inability to retain memory of events for more than a short time even though immediate memory is
intact and remote memory is only mildly impaired. The falsification of memory known as confabulation,
in the presence of clear consciousness, is noted. Other symptoms of severe abuse include gait
disturbance and gaze difficulties. In neurologically intact alcoholics, neurobehavioral effects are more
elusive and controversial but may include subtle memory deficits and difficulties with novel problem
solving (e.g., Waugh, Jackson, Fox, Hawke, & Tuck, 1989).

Recent research indicates that the brain changes and neurocognitive impairments caused by prolonged
alcohol abuse can be partially reversed. A common problem observed in chronic alcoholics is, literally,
shrinkage of bfain tissue and enlargement of the ventricles. The ventricles are fluid-filled caverns at the
center of the brain. The relationship is linear, with greater alcohol intake predicting greater brain
shrinkage and larger ventricular enlargement (Anstey, Jorm, Reglade-Méslin, and others, 2006). Using
sophisticated imaging techniques, Bartsch, Homola, Biller, and others (2007
(http://content.thuzelearning.com/books/ Gregory.8055.17.1/sections/bm02#bm02bib105) ) studied
longitudinal changes in brain volume in 15 alcoholics and 10 matched controls. After 6-7 weeks of
abstinence, the alcoholics revealed a 2 percent gain in volume of brain tissue, compared to no change
among the controls. While a 2 percent improvement may not seem like much, it could foretell even more
dramatic gains with long-term abstinence. The common metric among substance abuse professionals is
that full cognitive recovery takes at least a year. In the Bartsch etal, study {2007
(http://content.thuzelearning.com/books/Gregory.8055.17.1 /sections/bm02#bmo02bib105) ), pretest versus
posttest scores on the d2-test, a measure of attention and concentration, also improved in the recovery
group but showed no change in the control group. Several other studies confirm improvement in
neuropsy-chological test results after abstinence in recovering alcoholics, as summarized by Walker
(2006 (http://content.thuzelearning.com/books/Gregory.8055.17.1 /sections/bm02#bm02bib1705) ).

Normal Pressure Hydrocephalus

Hydrocephalus is a build-up of cerebral spinal fluid (CSF) inside the skull, which causes brain swelling, In
normal pressure hydrocephalus (NPH), which mainly affects individuals aged 60 or older, there is an
increase in CSF, but the pressure of the fluid remains normal. Even so, brain function is affected, leading
to a classic triad of symptoms: gait ataxia, incontinence, and dementia. Conn {2011

(http:/ /content.thuze]eaming.com/books/Gregory.SOS5.17.1/sections/bm02#bm02bib337) )} describes his own
case of NPH from a unique perspective (he is a physician) and suggests that many cases of dementia
caused by NPH are misdiagnosed with potentially tragic consequences. NPH is highly treatable, whereas
other forms of dementia resist intervention. His story is a warning against complacency and fatalism
among health care workers who deal with assessment and diagnosis, including psychologists. His case of
NPH

... began in about 1992 as a trivial abnormality of gait that was misdiagnosed as Parkinson’s disease
(PD). Over the next 10 years, during which I was being unsuccessfully treated with dopaminergic
drugs for PD, the illness gradually progressed until 1 could barely walk with a walking frame, had
become incontinent of urine and, sometimes, faeces and began to show signs of cognitive loss. In the
process of obtaining a motorised wheelchair I was referred to a younger neurologist who
recognised that I had run the whole classic course of NPH, a disease of which I had never heard. I
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had a ventriculoperitoneal shunt (VPS) implanted in 2003 and was miraculously restored virtually to
normal (p. 162).

A VPS shunt is a catheter extending beneath the skin from the ventricles of the brain to the abdominal
cavity, allowing excess CSF to drain off.

The prevalence of NPH is difficult to ascertain because it resemblesrother forms of diffuse dementia.
Many cases likely are overlooked. Based on his evaluation of published studies, Conn (2011

(http: / /content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib337) ) estimates that 1
percent of the population will develop NPH by the age of 80.

Alzheimer’s Disease

The most common degenerative neurological disease is Alzheimer’s disease
(http://content.thuzelearning.com/books/Gregory.8055.17.1 /sections/bm01#bm01gloss09) (AD}, Wthh features
an insidious degenetration of the brain. The pathophysiology includes clumplike deposits in ‘the brain
known as neuritic plaques and neurofibrillary tangles (Koss, 1994). Additional brain changes include
neuronal loss, shrinkage or atrophy of the brain, depletion of acetylcholine neurotransmitiers involved in
memory, and accumulation of foreign deposits in the cerebral vasculature; the course of the disease
invariably is downhill. First described in 1907, Alois Alzheimer portrayed his initial case as follows:

The first noticeable symptom of illness shown by this 51-year-old woman was suspicious-ness of her
husband. Soon, a rapidly increasing memory impairment became evident; she could no longer orient
herself in her own dwelling, dragged objects here and there and hid them, and at times, believing
that people were out to murder her, started to scream loudly. On observation at the institution, her
entire demeanor bears the stamp of utter bewilderment. She is completely disoriented to time and
place. (La Rue, 1992
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib936) )

Although Alzheimer’s disease is not part of normal aging, advanced age is an important risk factor. Rare
before age 65, the disease afflicts 3 percent of persons 65 to 74 years of age, 18 percent of persons 75 to
84 years of age, and nearly half of those 85 years and older (Evans, Funkenstein, Albert, and others,
1989 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02hbib466) ). Symptoms
and examples suggestive of Alzheimer’s disease are listed in Table 10.3
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/ch10levisec11#ch10tbl3) . These
examples characterize other forms of dementia as well.

TABLE 10.3 General Symptoms and Specific Examples Suggestive of Alzheimer’s Disease
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Significant memory problems that extend beyond benign fdrgetfulness
Fails to recall what was eaten for breakfast |
Difficulty with everyday tasks and commonplace activities
No longer balances the checkbook, prepares the same meal
Loss of orientation to date, time and/or place
Significantly off as to date or time, loses the way going home
Gradual and insidious onset
Onset is hard to identify, problem is recognized in retrospect
Language and word finding difficulties
Conversation characterized by circumlocution and vagueness -
Problems with abstract thinking
Difficulty following the rules of simple card games Deterioration of social judgment
Dresses inappropriately, neglects personal hygiene
Misplaces or loses important items
Car keys disappear, eyeglasses are found in a kitchen.drawer
Changes in Personality:
Onset of suspiciousness, periods of agitation, mo od changes
Loss of Initiative

Absence of self-initiation, needs prompting to become involved

Note: These examples characterize other forms of dementia as well.

Source: A synthesis based on Alzheimer's disease websites.

As detailed by Storandt and Hill (1989

{(http:// content.thuzelearning.com/books/Gregory.BOS5.17.1/sections/bm02#bm{)2bib1583) ), difficulty with the
acquisition of new information (short-term memory dysfunction) is generally the most salient symptom
in the early stages. As the disease progresses, patients may also show a prominent language dysfunction
(e.g., pronounced word finding difficulty) or a striking visuospatial disturbance. Reports of personality
change, including delusions and agitation, also are common. The late stages are characterized by severe,
pervasive disability. '

Vascular Dementia (Stroke)

The second most common cause of dementia in the elderly is vascular dementia, caused by blockage of
an artery and subsequent death of brain tissue due to insufficient blood supply (infarction) or bleeding
into or around the brain (hemorrhage). Sudden onset s the rule, but the accumulation of small strokes
over time, known as multi-infarct dementia {MID), may pro duce an apparently progressive disorder. The
Hachinski Ischemic Score was developed to distinguish multi-infarct dementia from Alzheimer’s disease
(Hachinski, 1liff, Zilha, and others, 1975

(http://content.thuzelearning.com/books/ Gregory.8055.17.1/sections/bm02#bm02bib680) }. Using this index,
MIT) is indicated by the presence of several of the following factors: abrupt onset, somatic complaints,
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confusion, history of strokes, personality preserved, atherosclerosis present, depression, and focal
neurclogical signs. Because MID may be treatable to some degree, the differential diagnosis of MID
versus Alzheimer’s disease is more than academic. '

The stroke syndrome is defined by the acute onset of a focal deficit involving the central nervous system.
The specific symptoms depend upon the site of infarction but may include motor weakness and impaired
sensibility in the limbs on the opposite side; nonfluent aphasia if the dominant hemisphere is affected;
partial loss of the visual field if the stroke occurs in the rear of the brain. The acute symptoms of stroke
often subside in some measure and lead to a plateau of stable functioning.

Parkinson’s Disease (PD)

Parkinson's disease (PD} is almost nonexistent before age 40 and affects only 1 or 2 in 1,000 persons
ages 70 and over (La Rue, 1992
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib936) ). Primarily identified
as a movement disorder, cognitive and emotional problems are common in PD. In fact, the late stages of
PD may entail a clear dementia. The symptoms include slowness of movement {bradykinesia}, tremor at
rest, shuffling gait, and postural rigidity. The neuropathology includes depletion of dopamine and neuron
loss in the basal ganglia.

Tremor is the most common and the least debilitating early symptom in PD. The rate of progression is
guite variable, but movement disahility in PD can become pronounced and lead to confinement; 10 to 20
percent of PD patients develop a clear dementia. Patients with PD reveal a deficit on neuropsychological

~ tests requiring speed (e.g., Digit Symbol, Trail Making, reaction time measures). Surprisingly, tests of
visual discrimination and paired-associate learning—which do not require speed—also differentiate
patients with moderate to severe PD from matched controls (Pirozzolo, Hansch, Mortimer, Webster, &
Kuskowski, 1982 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1306) ).
About 40 to 60 percent of PD patients also experience depression (La Rue, 1992
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bih936) ).




1/20/2020 ‘ Print

10.12 BEHAVIORAL ASSESSMENT OF NEUROPATHOLOGY

Psychological testing can be essential in the evaluation of neuropathology, as we will see in the next topic.
Yet, it is easy for psychologists to become enamored of tests and to overlook the value of simple
observation, interview, and behavioral evaluation. In medicine, the field of behavioral neurology has
recognized the merit of these straightforward approaches for at least 150 years, dating back to the
pioneering observations of Paul Broca and Carl Wernicke on syndromes of aphasia (Pincus & Tucker,
2003). Psychologists make use of this long-established tradition when they conduct a mental status
examination at the beginning of assessment (Sonne, 2012

(http:// content.thuzelearning.com/books/Gregory.8055.17.1 /sections/bm02#bm02bib1 522) ).

Assessment of Mental Status

The mental status examination (MSE) is a loosely structured interview that usually precedes other forms
of psychological and medical assessment. The purpose of the evaluation is to provide an accurate
description of the patient’s functioning in the realms of orientation, memory, thought, feeling, and
judgment. The MSE is the psychological equivalent of the general physical examination: Just as the
physician reviews all the major organ systems, looking for evidence of disease, the psychologist reviews
the major categories of personal and intellectual functioning, looking for signs and symptoms of
psychopathology (Gregory, 1999

(http:/ /content.thuzelearning.com/buoks/Gregory.B055.17.1/sections/bm02#bml}ZbibGSO) ). Although there is
some latitude as to the scope of the MSE, certain mental functions are almost always investigated. A
typical evaluation touches upon the areas listed in Table 10.4

(http:/ /content.thuzelearning.com /books/Gregory.8055.17.1/ sections/ch10levlsec12#ch10tbl4]) .

TABLE 10.4 Major Areas of a Typical Mental Status Exam
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Appearance and Behavior
Grooming
Facial
expressions
Gross motor behavior
Eye contact
Speech and Communication Processes
Speech content, rate, tone, volume
Word difficulty, confusion, misuse
Thought content e i
Logic, clarity, appropriateness
Delusions
Cognitive and Memory Functioning
Calculating ability
Immediate recall
Recent and remote memory
Fund of information
Abstracting ability
Emotional Functioning
Predominant mood
Appropriateness of affect
Insight and Judgment
Awareness of problems
Orientation

Day, date, time, location

Source: Based on Gregory, R.J. (1999

(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections /bm02#bm02bib650) ). Foundations of intellectual
assessment; The WAIS-III and other tests in clinical practice. Boston: Allyn and Bacon.

Some of the elements in this list can be assessed with short screening tests. In particular, cognition,
memory, and orientation are intellectual functions that can be tested in a formal, structured manner
(Hodges, 1994). These measures are most commonly used in the mental status evaluation of the elderly,
especially when the client appears to have a dementia such as Alzheimer’s disease, as discussed later in
this chapter. Formal tests of mental status are also helpful in the assessment of certain brain-impairing
conditions such as head injury, schizophrenia, severe depression, and drug-induced delirium. It is
important to emphasize that screening tests are supplementary—they do not replace clinical judgment in
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example, the evaluation of a patient’s insight requires keen observation and sensitive interviewing skills.
An MSE screening test for insight does not exist.

Behavioral Rating Scales

Another approach in the behavioral tradition is to utilize observations from persons familiar with the
patient, such as a spouse, parent, close friend, or caretaker. Asking them questions about the patientis a
good starting point. But a more efficient method is to employ a relevant behavior rating scale tied to the
specific behaviors of the individual. This allows for reliable assessment and provides access to normative
data. Hundreds of behaviorally based scales exist (Tate, 2010
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1614) ). These can be
broad-spectrum (such as establishing the likelihood of dementia) or narrow in focus (such as verifying
the presence of the syndrome of disinhibition). For purposes of illustration, we will summarize two
instruments here, one for the evaluation of dementia in general, and another for the appraisal of specific
frontal lobe syndromes.

The Behavioral and Psychological Assessment of Dementia (BPAD) is a proxy-report rating scale
designed to assess dementia-related changes in behavior among adults 30 years of age and older
(Schmidt & Gallo, 2007
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1467) ). In completing the
BPAD, the informant rates the client on 78 items Within the past four weeks {current), and also five years
ago (past). ltems are rated on a four-point scale. The BPAD assesses the symptoms for each of the two
time periods {current and past) and also computes a change score. The change score reflects changes in
mood and behavior that might signal the onset of dementia. Thus, three sets of scores emerge: Current,
Past, and Change.

For each of the three sets of scores, the BPAD yields a total score and seven domain scores. All scores are
reported as T-scores with a mean of 50 and standard deviation of 10, relative to the standardization
sample. The test was standardized and validated on a large sample of men and women 30 to 90 years of
age. The sample was matched to U.S. census proportions in regard to racial/ethnic makeup, educational
backgrounds, and geographic regions.

The seven domains of the test are grouped into three clusters, as follows:

s Psychopathological Symptom Cluster
* Perceptual Delusions

* Positive Mood/Anxiety

* Negative Mood/Anxiety

e Behavioral Symptom Cluster

¢+ Aggressive

s Perseverative/Rigid

¢ Disinhibited

+ Biological Symptom Cluster

* Biological Rhythms

The instrument also yields a total score based on the sum of all seven domains. The BPAD items are ata
grade 6 reading level. The test can be used in a variety of settings (inpatient, outpatient, assisted living})
with patients suspected of having Alzheimer’s disease, vascular dementia, and psychiatric problems.

The BPAD i< a nramicing feet hiit there ic seant validity research at thig time. Certainlv the domains
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and psychological symptoms of dementia. For example, a prominent international group provides the
following authoritative statement on the behavioral manifestations of dementia:

*  Behavioral symptoms: Usually identified on the basis of observation of the patient, including
physical aggression, screaming, restlessness, agitation, wandering, culturally inappropriate
behaviors, sexual disinhibition, hoarding, cursing and shadowing.

»  Psychological symptoms: Usually and mainly assessed on the basis of interviews with patients and
relatives; these symptoms include anxiety, depressive mood, hallucinations and delusions. A
psychosis of Alzheimer’s disease has been accepted since the 1999 conference (International
Psychogeriatric Association, 2002
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bih807) ).

Although terminology is not identical, the BPAD domains possess a clear commonality with the above
description of dementia.

A test that embodies a more specific application is the Frontal Systems Behavior Scale (FrSBe) (Grace &
Malloy, 2001 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib636) ). The
purpose of this instrument is to provide a behaviorally oriented assessment of three frontal lobe
syndromes: apathy, disinhibition, and executive dysfunction. The scale consists of 46 items rated on a 5-
point Likert scale by either the patient or a family member. Resuits from a family member are considered
more reliable and valid. Items are written at a 6th grade level. Separate norms are provided for the
patient and family form. The scale also attempts to quantify behavioral changes over time by including a
baseline {retrospective) and a current assessment. A highly desirable feature of the form is that it takes
only 10 minutes to administer and 10-15 minutes to score.

The subscales include Apathy (14 items), Disinhibition {15 items), and Executive Dysfunction (17 items),
which are reported as T-scores (mean of 50, SD of 10) derived from a community-based sample of 436
men and women with two levels of education. Comparison data also are provided for several clinical
groups: frontotemporal dementia, frontal lesions, nonfrontal stroke, head injury, Alzheimer’s disease,
Parkinson’s disease, and Huntington’s disease.

The construct validity of the FrSBe is firmly upheld by an exploratory factor analytic study of results for
324 neurological patients and research participants, the majority diagnosed with neurodegenerative
disorders such as Alzheimer’s, Parkinson’s, and Huntington’s disease (Stout, Ready, Grace, Malloy, &
Paulsen, 2006 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1584) ).
The three-factor solution revealed that 83 percent of the items from the Apathy, Disinhibition, and
Executive Dysfunction scales loaded prominently on the corresponding factors from the analysis. These
results highly support the utility of the scale in assessment of the three frontal syndromes.

In a study of 66 individuals with a history of traumatic brain injury, Reid-Arndt, Nehl, and Hinkebein
(2007 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bmo02bib1346) } found that
the FrSBe was a better predictor of community integration than neuropsychological tests. Mendez, Licht,
and Saul (2008 (htip://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1129) )
reported that the scale differentiates patients with frontotemporal dementia (FTD} from those with
Alzheimer’s disease (AD} and vascular dementia (VaD). Specifically, the FTD patients had significantly
greater scores on Disinhibition than the AD patients and the VaD patients. Chiaravalloti and DeLuca
(2003 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02hib301) ) testify that
the FrSBe is sensitive to the behavioral changes observed in patients with Multiple Sclerosis, In sum, this
simple, brief scale is an excellent measure for use with patients who display frontal lobe manifestations
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TOPIC 10B Neuropsychological Tests, Batteries, and Screening Tools

10.13 A Conceptual Model of Brain-Behavior Relationships
(hitp:// content.thuzelearning.com/books/ Gregory.8055.17.1/sections /chl0levisec13# ch10levisec13}

10.14 Assessment of Sensory Input
(http:// content.thuzelearning.com/books/ Gregory.8055.17.1/sections /ch10levisecl4# chi0levlsec14)

10.15 Measures of Attention and Concentration
(http:// content.thuzelearning.com/books/ Gregory.8055.17.1/sections/ ch10levisec15#ch10levisecis)

10.16 Tests of Learning and Memory
(http:// content.thuzelearning.com/books/ Gregory.8055.17.1/ sections/ch10levlsec16# ch10evlisec16)

°10.17 Assessment of Language Functions
{http:// content.thuzelearning.com/books/ Gregory.8055.17.1/sections /ch10levlsec 17#ch10levlseci7)

10.18 Tests of Spatial and Manipulatory Ability
(http:// content.thuzelearning.com/books/ Gregory.8055.17.1/sections /ch10levisec18# ch10levisec18)

10.19 Assessment of Executive Functions
(http:// content.thuzelearning.com/books/ Gregory.8055.17.1/sections /ch10levlisec19# ch10levisec19)

10.20 Assessment of Motor Output
(http:// content.thuzelearning.com/hooks/ Gregory.8055.17.1/ sections/ ch10levisec20#ch10levisec20)

10.21 Test Batteries in Neuropsychological Assessment
(http:// content.thuzelearning.com/books/ Gregory.8055.17.1/sections /ch10levisecZ1# ch10levlsec21)

10.22 Screening for Alcohol Use Disorders
(http:// content.thuzelearning.com/books/ Gregory.8055.17.1/ sections/ch10levisec22# chlolevlisec22)

I he purpose of this topic is to review a diverse collection of neuropsychological tests, batteries, and

screening tools. We focus here on fepresentative tests, prominent batteries, and useful screening tools,
recognizing that comprehensive coverage is well beyond the scope of the book. For a complete treatment
of neuropsychological assessment, the reader is referred to the authoritative tome amassed by Lezak,
Howieson, Bigler, and Tranel (2012

(http:/ /content.thuzelearning.com/books/ Gregory.BOS5.17.1/sections/bm02#bm02bib983] ), which runs to an
amazing 1,200 pages in length. By necessity, the coverage here is more discerning and emphasizes better-
known tests and batteries.

Neuropsychologists and other clinicians often encounter clients who struggle with alcoholism or other

types of substance abuse. For this reason, we also review a few simple but practical tools for rapid

screening of clients with possible alcohol problems. This issue is vital because, at any given time, 10

percent of the adult population manifests an alcohol disorder (Yalisove, 2004

(http:// content thuzelearning.com/books/Gregory.8055.17.1 /sections/bm02#bm02bib1793) ). Although it might
e ki matiant with alcohol problems—ijust ask them how much and
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how often they drink—in reality this is a vexing diagnostic challenge due to the active fagade of denial
maintained by most alcoholics. However, a number of screening tools summarized later are useful for this
task. '

Finally, it is important to emphasize that neuropsychological assessment involves more than the
administration and scoring of specialized tests and screening tools. An essential component of any
assessment is the evaluation of a client’s mental status. This is particularly true with elderly clients who
may experience Alzheimer’s disease or other forms of dementia. Accordingly, we close this chapter with a
focus upon mental status assessment in the elderly. In this concluding topic, we pay special attention to
the Mini-Mental Status Exam (Tombaugh, McDowell, Kristjansson, & Hubley, 1996
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1654) ), one of the most
widely used screening tools in existence.

Neuropsychological tests and procedures encompass an eclectic assortment of methods and purposes. At
one erid of the spectrum are simple, 10-minute screening tests used to probe the need for further
assessment. At the other end of the spectrum are exhaustive, six-hour test batteries designed to provide a
comprehensive assessment. In between are hundreds of specialized instruments developed to measure
particular neuropsychological abilities. At first glance, this multitude of tests would appear to resist
simple categorization, as if researchers in this area had followed an incoherent philosophy of trial and
error in the development of new instruments and procedures. However, with closer scrutiny it is evident
that most neuropsychological tests fit within a simple, logical model of brain-behavior relationships. We
will use this model as a framework for discussing well-known neuropsychological tests and procedures.
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10.13 A CONCEPTUAL MODEL OF BRAIN-BEHAVIOR RELATIONSHIPS

Bennett (1988 (http:// content.thuzelearning.com/books/Gregory.8055.17.1 /sections/bm02#bm02bib136) )} has
proposed a simplified model of brain-behavior relationships thatis helpful in organizing the seemingly
chaotic profusion of neuropsychological tests (Figure 10.4

(htep:// content.thuzelearning.com/books/Gregory.8055.17.1 /sections/chlﬁlevlsec13#ch10fig4) ). His
conceptualization is a slight expansion of the model presented by Reitan and Wolfson (1993

(http:// content.thuzelearning.com/hooks/Gregory.8055.17.1 /sections/bm02#bm02bib1350) ). According to this
view, each neuropsychological test or procedure evaluates one or more of the following categories:

¢ Sensory input
e Attention and concentration
e Learning and memory
e Language
e Spatial and manipulatory ability
» Executive functions:
Logical analysis
Concept formation
Reasoning
Planning
Flexibility of thinking
Motor output

The order of the categories listed corresponds roughly to the order in which incoming information is
analyzed by the brain in preparation for a response or motor output.

In the remainder of this topic, the discussion of neuropsychological tests and procedures is organized
around these seven categories. Within each category we will review established tests and also introduce
new instruments that show promise of extending the horizons of neuropsychological assessment.
However, the reader needs to know that neuropsychological assessment commonly involves a battery of
tests. One approach is flexible or patient-centered testing in which an individualized test battery is
fashioned for each client. These batteries are based upon the presenting complaints, referral issues, and
an initial assessment (Kane, 1991

(hitp:/ /content.thuzelearning.com/books/Gregory.BOS5.17.1/sections/bm02#bm02bib859) ; Larrabee, 2008
(http:// content.thuzelearning.com/beoks/Gregery.8055.17.1 /sections/bm02#bm02bib951) ). More typically,
neuropsychologists employ a fixed battery of tests for most referrals. One of the most widely used fixed
batteries, the Halstead-Reitan Neuropsychological Battery, is outlined in Table 10.5

(http:/ /content.thuzelearning.com/books/Gregory.BOSS.l7.1/sections/ch101evlsec14#ch10tb15} . Even though
the HRNB is an old test—the elements of the battery have not been changed since its inception in the
1950s—many neuropsychologists still regard this battery as the “gold standard” in the field (Horton,
2008 (http:/ /content.thuzeleaming.com/books/Gregory.BO55.17.1/sections/bm02#bm02bib739] ; Sweeney, et
al., 2007 (http:// content.thuzelearning.com/books/Gregory.8055.17.1/ sections/bm02#bm02bib1605) ). In large
measure, this is because of the steadily accumulating body of affirming research on the battery, which
includes 267 publications by its developer, Ralph Reitan, and literally hundreds of additional articles from
the dozens of neuropsychologists mentored by him. Yet, the HRNB is not without competition. The
chapter closes with a presentation of two other batteries, namely, the Neuropsycholo gical Assessment
Battery and the Luria-Nebraska Neuropsychological Battery.
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FIGURE 10.4 Conceptual Model of Brain Behavior
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Source: Adapted with permission from Reitan and Wolfson
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10.14 ASSESSMENT OF SENSORY INPUT

The accuracy of sensory input s crucial to the proficiency of perception, thought, plans, and action. An
individual who does not see stimuli correctly, hear sounds accurately, or process touch reliably may
encounter additional handicaps at higher levels of perception and cognition. Neuropsychological
assessment always incorporates a multimodal examination of sensory capacities.

TABLE 10.5 Tests and Procedures of the Halstead-Reitan Test Battery

Test Description

Category Test* Measures

(http:// c0ntent.thuzelearning.com/books/ Gregory.8055.17.1/ sections/ch10levisec14# ch10fn5) abstract
reasoning and
concept
formation;
requires
examinee to
find the rule for
categorizing
pictures of
geometric
shapes

Tacitual Performance Test* Measures

(hetp:// content.thuzelearning.com/books/ Gregory.8055.17.1/sections/ ch10levlsec14#ch10fn5) kinesthetic and
sensorimotor
ability; requires
blindfolded
examinee to
place blocks in
appropriate
cutout on an
upright board
with dominant
hand, then
nondominant
hand, then both
hands; also
tests for
incidental
memory of
blocks
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Description

Speech Sounds Perception Test*
(http://content.thuzelearning.com/books/ Gregory.8055.17.1/sections/ch10levlsec 14#ch10fn5)

Seashore Rhythm Test*
(http://content.thuzelearning.com/books /Gregory.8055.17.1/sections/ch10levlsecl14# ch10fn5)

Finger Tapping Test*
(http://content.thuzelearning.com /books/Gregory.8055.17.1/sections/ch10levlsec 144ch10£n5)

Grip Strength

Measures
attention and
auditory-visual
synthesis;
requires
examinee to
pick from four
choices the
written version
of taped
nonsense
words

Measures
attention and
auditory
perception;
requires
examinee to
indicate
whether paired
musical
rhythms are
same or
different

Measures
motor speed;
requires
examinee to tap
a telegraph
keylike lever as
quickly as
possible for 10
seconds

Measures grip
strength with
dynamometer;
requires
examinee to
squeeze as
hard as
possible;
separate trials
with each hand
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Description

Trail Making, parts A, B

Tactile Form Recognition

Sensory-Perceptual Exam

Measures
scanning ability,
mental
flexibility, and
speed; requires
examinee to
connect
numbers {part
A) or numbers
and letters in
alternating
order (part B}
with a pencil
line under
pressure of
time

Measures
sensory-
perceptual
ahility; requires
examinee to
recognize
simple shapes
(e.g., triangle)
placed in the
palm of the
hand

Measures
Sensory-
perceptual
ability; requires
examinee to
respond to
simple bilateral
sensory tasks,
e.g., detecting
which finger
has been
touched, which
ear has
received a brief
sound; assesses
the visual fields
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Test Description
Aphasia Screening Test Measures
' expressive and
receptive
language

abilities; tasks
include naming
a pictured item
(e.g, fork)
repeating short
phrases;
copying tasks
(not a measure
of aphasia)
included here
for historical
reasons

Supplementary WAIS-III,
WRAT-3, MMPI-
2, memory tests
such as
Wechsler
Memory Scale-
[1I or Rey
Auditory Verbal
Learning Test

*Strictly speaking, these five measures constitute the Halstead-Reitan Test Battery. However, in common parlance
reference to the Halstead-Reitan includes all of the measures listed in the table.

Sensory-Perceptual Exam

The procedures developed by Reitan and Klove are entirely typical of sensory-perceptual procedures
(Reitan, 1984 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1349) ,
1985). The Reitan-Klove Sensory-Perceptual Examination consists of several methods for delivering
unilateral and bilateral stimulation in the modalities of touch, hearing, and vision. The tasks are so simple
that normal persons seldom make any errors at all. For example, the examinee is asked to say which
hand has been touched (with eyes closed), or to report which ear has received a barely audible finger
snap, or to identify which number has been traced on the fingertip. The results of this test are especially
diagnostic if the examinee consistently makes more errors on one side of the body than the other. The
reader will recall from the previcus chapter that neural innervation is almost exclusively opposite-sided.
Furthermore, certain areas of the cerebral cortex are devoted to primary processing of touch, hearing,
and vision. Thus, an examinee who finds it difficult to process touch in the right hand may have a lesion in
the postcentral gyrus of the left parietal lobe. Similarly, difficulty processing sound in the right ear may
indicate a lesion in the superior portion of the left temporal lobe, and right-sided visual defects may
indicate brain impairment in the left occipital lobe.

Finger Localization Test
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Finger localization is a venerable procedure developed by neurologists to evaluate possible sensory
losses caused by impairment of brain functions. Most neuropsychological test batteries employ a variant
of this test, in which examinees must identify those fingers that have been touched {without benefit of
sight). Benton has developed a well-normed 60-item test of finger localization that consists of three parts:
(1) with the hand visible, identifying single fingers touched by the examiner with the pointed end of a
pencil (10 trials each hand); (2) with the hand hidden from view, identifying single fingers touched by the
examiner (10 trials each hand); (3) with the hand hidden from view, identifying pairs of fingers
simultaneously touched by the examiner (10 trials each hand). The method of response is left to the
patient: naming, touching, or pointing to fingers on a diagram (Benton, Sivan, Hamsher, Varney, &
Spreen, 1994 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib143) }. Each
stimulus presentation is scored right or wrong, and normal adults typically make very few errors in the
60 trials. Mean scores for normal adults are near perfect, ranging from 56 to 60 in various samples. In
contrast, patients with brain disease find finger localization to be a challenging task, particularly on the
second and third parts of the test. '
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10.15 MEASURES OF ATTENTION AND CONCENTRATION

The attentional capacity of the brain makes it possible to attend to meaningful stimuli, screen irrelevant
sensory input from the profusion of incoming stimuli, and flexibly shift to alternative stimuli when
conditions demand it (Kinsbourne, 1994
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib894) ). While in theory it
might be possible to make subtle distinctions between simple attention, concentration, mental shifting,
mental tracking, vigilance, and other variants of attention/concentration, in practice these skills are
difficult to separate. Only one attentional measure—the Test of Everyday Attention (TEA)—has succeeded
in partitioning attention into its component sources. We discuss the TEA and other prominent measures
of attentional impairment in the following sections.

Test of Everyday Attention

The Test of Everyday Attention (TEA) is a promising measure devised in Great Britain by Robertson,
Ward, Ridgeway, and NimmoSmith (1994 '

. {hitp:/ /content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1374) , 1996
(http://content.thuzelearning.com/beoks/Gregory.8055.17.1 /sections/bm02#bm02bib1375) ). The TEA
measures the subcomponents of attention, including sustained attention, selective attention, divided
attention, and attentional switching. The subtests of the TEA are outlined in Table 10.6
(http:/ /content.thuzelearning.com/books/Gregory.8055.17.1/sections/ch10leviseci5#ch10tbl6) . The test has
three parallel versions and has been well validated with closed head injury clients, stroke patients, and
persons with Alzheimer’s disease. Normative data are based upon the performance of 154 healthy
individuals between the ages of 18 and 80. Examinees enjoy the real-life scenarios of the TEA, which adds
to the ecological validity of the instrument. The TEA is highly sensitive to normal age effects in the general
population and is, therefore, well suited to geriatric assessment. With the exception of the Elevator
Counting subtest, the eight subtests were standardized to yield equivalent scores with a common mean of
10 and standard deviation of 3. Thus, the TEA allows for subtest analysis as a means of identifying an
individual's particular strengths and weaknesses (Crawford, Sommerville, & Robertson, 1997
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02Zbib369) }. The TEA is highly
sensitive to the effects of closed head injury (Chan, 2000
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib294) ), with the Map
Search and Telephone Search subtests revealing the largest deficits from brain injury (Bate, Mathias, &
Crawford, 2001 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib106) ).
Chan and his colleagues developed a Cantonese version of the TEA and report favorably on its use with
clinical and nonclinical Chinese participants (Chan, Lai, & Robertson, 2006
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib295) ; Chan & Lai, 2006
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib295) ). A children'’s
version (TEA-ch) is also available (Manly, Nimmo-Smith, Watson, and others, 2001
(http://content.thuzelearning.com/books/Gregory.8055.17.1 /sections/bm02#bm02bib1038) ).

Continuous Performance Test

The Continuous Performance Test (CPT) is not really a single test but rather a family of similar
procedures that dates back to the pathbreaking research of Rosvold, Mirsky, Sarason, and others (1956
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1408) ). These authors
devised a measure of sustained attention (also called vigilance) that involved continuous presentation of
letters on a screen. In some cases, examinees were to press a key when a certain letter appeared (e.g., x).
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(e.g., x when it occurs after a). Errors of omission are noted when the examinee fails to press for a target
stimulus. Errors of commission are noted when the examinee presses the key for a nontarget stimulus.
Normal subjects make few errors.

TABLE 10.6 Subtests of the Test of Everyday Attention (TEA)

Map Search: A two-minute speeded search for 80 symbols on a colored map; measures selective
attention.

Elevator Counting: Simulation of elevator floor counting from tape-presented tones; measures sustained
attention.

Elevator Counting with Distraction: Same as above but with auditory distractors; measures sustained
attention.

Visual Elevator: Visual simulation of elevator floor counting with up-down reversals; measures
attentional switching.

Auditory Elevator with Reversal: Same as visual elevator, except it is presented on tape; measures
attentional switching.

Telephone Search: Search for key symbols while searching entries in a simulated classified telephone
directory; measures divided attention.

Telephone Search Dual Task: Combines Telephone Search with simultaneous counting of auditory tones;
measures divided attention.

Lottery: Subject listens for winning numbers known to end in 55 and then writes down preceding
stimuli; measures sustained attention.

Although CPT tests are sensitive to a wide variety of brain-impairing conditions including hyper-activity,
drug effects, schizophrenia, and overt brain damage, these tests are not a panacea for the diagnosis of
attention-deficit disorders. For example, in one study of the popular Conners {1995 -
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib340) ) CPT, children with
diagnosed Attention-Deficit/Hyperactivity Disorder {ADHD) did not score worse than clinical controls; on
the other hand, children with diagnosed reading disorders showed impaired performance on the CPT
(McGee, Clark, & Symons, 2000
(http://contentthuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1091) ). In general,
reviewers recommend that CPT tests should be interpreted in the context of a comprehensive test
battery, especially when they are used in the assessment of persons with suspected attentional problems
(Riccio, Reynolds, & Lowe, 2001
{http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1364) }-

The CPT is ideal for computerized adaptation, and dozens of different versions of it have appeared in the
literature (e.g, Conners, 1995
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib340) ; Gordon &
Mettelman, 1988 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections /bm02#bm02bib622) ).
Unfortunately, the proliferation of similar but not identical tests has hindered research on the practical
utility of this promising measure of attention. Sandford and Turner (1997
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1434) } have published a
computerized CPT that uses both visual and auditory stimuli. The Intermediate Visual and Auditory
Continuous Performance Test (IVA) is normed on 781 normal persons ranging from 5 to 90 years of age
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analysis, the IVA showed 92 percent sensitivity (i.e., an 8 percent rate of false negatives) and 90 percent
specificity {i.e., a 10 percent rate of false positives) in differentiating children diagnosed with Attention-
Deficit/Hyperactivity Disorder (ADHD) from normal children. Research by Tinius {2003
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1652} ) further endorses
the validity of the [VA. He found that adults with mild traumatic brain injury or ADHD performed
significantly lower than normal controls on IVA subtests assessing reaction time, inattention, impulsivity,
and variability of reaction time. This instrument is just one of many promising neuropsychological tests
that takes advantage of microcomputer technology.
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10.16 TESTS OF LEARNING AND MEMORY

Learning and memory are intertwined processes that are difficult to discuss in isolation. Learning new
material usually requires the exercise of memory. Furthermore, many tests of memory incorporate a
learning curve through repeated administrations. The separation of learning and memory processes is
theoretically possible but of little practical value in clinical assessment. We make no tight distinction
between these processes.

Memory tests can be categorized according to several dimensions, including short term versus long term,
verbal versus pictorial, and learning curve versus no learning curve. These dimensions reflect
neurological factors discussed in the previous section. For example, verbal memory is significantly
lateralized to the left hemisphere, whereas pictorial memory is largely underwrltten by the right
hemisphere, The interested reader can consult Lezak et al. (2012
(http://content.thuzelearning.com,/books/Gregory.8055.17.1/sections/bm02#bm02bib983) ) for more detailed
analyses of the neural substrates for different types of memory. Here we will concentrate on the
psychometric characteristics of four quite dissimilar memory tests.

Wechsler Memory Scale-1IV

The Wechsler Memory Scale-1V (Wechsler, 2009) is a monumental revision of the previous edition. The
latest version is barely recognizable as the offspring of the original one-page test published more than 60
years ago (Wechsler, 1945). The fourth edition is an extensive, multiphasic memory test consisting of nine
subtests, although seven are sufficient for the Standard Battery. The nine subtests are described in Table
10.7 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/ch10levisec16#ch10tbl7) , The first
seven subtests constitute the basis for obtaining age-adjusted scaled scores (mean of 100 and SD of 15)
for five standard indices:

* [mmediate Memory Index

* Delayed Memory Index

* Auditory Memory Index

» Visual Memory Index

* Visual Working Memory Index

If the ancillary subtests (Logos and Names) are employed, five additional index scores can be computed.
We confine our discussion here to the Standard Battery, although it is worth noting that the WMS-1V
provides for five flexible batteries (e.g., Older Adult/Abbreviated Battery, Logical Memory/Designs
Battery) using different combinations of the nine subtests. The standard battery requires about 75
minutes to administer, while the abbreviated battery can be completed in 35-40 minutes.

TABLE 10.7 WMS-IV Subtests

Immediate Recall Subtests
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Immediate Recall Subtests

Brief Cognitive Status Exam: Brief assessment for significant cognitive impairment.
Logr'cal Memory I: Verbal recall of essential elements from brief stories read to the examinee.

Verbal Paired Associates I: Verbal recall for a list of 10 to 14 paired terms (e.g., bicycle—arrow) when
only the first term is presented (e.g., bicycle—7).

Designs I: Visual recall for specific elements in a 4 x 4 puzzle grid exposed for 10 seconds; examinee
must select small cards with the proper designs and place them correctly within a blank 4 x 4 grid.

Visual Reproduction I: Visual reproduction [dréwing) of five {easy to hard) simple geometric designs each
exposed for 10 seconds.

Spatial Addition: Visual spatial recall for locations of dots on two separate 4 x 4 grids, adding or
subtracting the locations. ’

Symbol Span: Visual recall for symbols viewed briefly by selecting correct options in the proper order
from a large array of symbols.

Logos I: Visual recognition for unique logos paired with fictitious company names by selecting the
correct logo from an array when only the company name is provided.

Names I: Recall of names and relevant information about a person from facial images by selecting named
persons from a group picture. ‘

Delayed Recall Subtests*
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/ch10levisec16#ch10fné)

Logical Memory Il

Verbal Paired Associates II
Designs Il

Visual Reproduction II
Logos I1

Names II

*30-minute delayed recall for stimuli in administration L.

The WMS-IV was co-normed with the WAISIV in 2009. The standardization of the new instrument is
superb. Based on 2005 census data, the 2,200 participants were stratified as to age (13 age bands
spanning 16 to 90), gender, race/ethnicity, educational level, and geographic region.

Because the WMS-1V is a relatively new version, there is currently little external research on its reliability
and validity. Even so, the WMS-1V Technical and Interpretive Manual (Pearson, 2009) provides a mountain
of supportive data. Subtests internal consistencies range from a low of .74 (Visual Reproduction I) to
highs of .94 to .97 (Verbal Paired Associates I and Visual Reproduction 1I, respectively). Internal
consistencies of the index scores were excellent, consistently in the mid-to high-90s. Test-retest
reliabilities for the index scores were lower, in the low .80s.

Validity of the battery appears strong, based on a variety of approaches, including confirmatory factor
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general, the index scores reveal good convergent validity (high correlations with similar measures) and
good discriminant validity (low correlations with dissimilar measures). Test profiles for special groups
(e.g., intellectual disability, traumatic brain injury, Alzheimer’s disease, and schizophrenia) likewise make
theoretical sense in light of the aims of the test battery.

An important disclaimer with any multiphasic battery like the WMS-IV is that distinctive profiles should
not be used in isolation for diagnosis. If A implies B, it does not follow that B implies A. This is a logical
fallacy. A specific example will illustrate the point. If Alzheimer’s disease, on average, yields a distinctive
WMS-1V profile, it does not follow that the presence of that profile in'a new patient signifies that the
patient has Alzheimer’s disease. Proper diagnosis always entails the synthesis of many sources, including
interview with patient and informants.

Likewise, isolated low scores on a WMS-IV index should not be overinterpreted. Accessing the original
standardization data, Brooks, Holdnack, and Iverson (2011
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib223) ) found that healthy
people often obtain low scores on one or more index scores, especially when they had lower education
levels or intelligence. Moderating influences need to be considered in test interpretation.

Rey Auditory Verbal Learning Test

In the early 1900s, the Swiss psychologist Edouard Claparede (1873-1940) proposed a memory test
consisting of the free-recall of a 15-item word list. This test evolved into the Rey Auditory Verbal Learning
Test (RAVLT), making it one of the oldest mental tests in continuous use (Boake, 2002
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib170) ). The test first
appeared in French (Rey, 1964
{http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1357) ), but an English-
language adaptation has been provided by Lezak (1983
{(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib 980} , 1995
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02hib981) ) and others. The
RAVLT is a very popular test of memory, especially for purposes of clinical research. A search of
PsychINFO from 1950 onward revealed more than 400 published articles using this simple instrument.

In administering the RAVLT, the examiner reads a list of 15 concrete nouns at the rate of one per second.
The examinee recalls as many as possible in any order. Forewarning the examinee to recall all the words,
including those previously recalled, the examiner reads the entire list a second time. A third, fourth, and
fifth administration and recall then ensue: these are followed by an interference trial with a new list of
words. Next, immediate recall of the original list is tested (without benefit of a new presentation). Finally,
a recognition trial is included in which the examinee must underline the administered words from a
longer written paragraph. The test yields a number of scores, including the number recalled (of 15) for
each of the initial five trials, the total for the five trials (75 possible), the immediate recall after the
distractor listis read, and the recognition score.

Rosenberg, Ryan, and Prifitera (1984
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02hib1405) ) concluded that the
RAVLT performs well in the identification of patients known to be memory impaired by other criteria. In
addition to an overall reduction in performance, memory-impaired patients showed a reduced rate of
improvement across the five learning trials. Abundant norms for the RAVLT can be found in Strauss,
Sherman, and Spreen (2006
(htip://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1585) ). Schoenberg,
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(http:/ /content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1472) ) provide normative
data for 392 individuals with documented neurological dysfunction.

The RAVLT is available in at least seven parallel versions, which is both a strength and a weakness of the
test (Hawkins, Dean, & Pearlson, 2004
(http:/ /content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib721) ). It is a strength
because clinicians often employ repeat testing as they follow patients with memory difficulties. Of course,
this raises the specter of practice effects: examinees will do better on second, third, and ensuing
administrations to some degree because of their prior exposure to the specific items, regardless of
whether their clinical condition is improving or getting worse. With parallel versions of a test, the impact
of practice effects can be mitigated by using a different form for each administration. Yet, this is a
potential weakness, too, because the equivalence of the seven parallel forms is not well established. In
reviewing studies of the seven forms of the RAVLT, Hawkins, Dean, and Pearlson (2004
(http://content.thuzelearning.com/books/Gregory.8055.17. 1/sections/bm02#bm02bib721) ) could locate only
~six studies, and four of these were limited to comparisons of the original test against one other form.
Although differences between forms likely are minor, their exact magnitude is simply unknown.

Fuld Object-Memory Evaluation

The Fuld Object-Memory Evaluation is a useful test of memory impairment in the elderly (Fuld, 1977
(http:/ /content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02Zbib550) ). The test begins by
presenting the examinee with a bag containing 10 common objects (ball, bottle, button, etc.). The task is
not described as a memory test. The examinee is asked to determine whether he or she can identify
objects by touch alone. Each object is felt and then named; the examinee then pulls it out of the bag to sece
if he or she was right. After all 10 items have been correctly identified, a distractor task is administered:
rapidly naming words in a semantic category (e.g, names, foods, things that make people happy,
vegetables, or things that make people sad}. Then the examinee is asked to recall as many of the objects
as possible. After each recall, the subject is slowly and clearly reminded verbally of each item omitted on
that trial, a procedure called selective reminding (Buschke & Fuld, 1974
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib235) ). The examinee is
then administered four more chances to recall the list by selective reminding, with a distractor task after
each trial. Delayed recall is tested after a 5-minute interval. Finally, the test closes with a multiple-choice
recognition test.

The Fuld test is often used to help confirm a diagnosis of Alzheimer’s disease

(http:/ /content.thuzelearning.com/books/Gregory.S055.17.1/sections/bm01#bm01glossO‘3] , a degencrative
neurological disorder described in the previous topic. In the early stages of Alzheimer’s disease the most
prominent symptom is memory loss. Elderly persons with memory impairment not only score lower than
control subjects on the Fuld Object-Memory Evaluation, but they also benefit very little from the selective
reminding. Fuld (1977
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib550) ) has provided
norms for community-active and healthy nursing-home residents in their 70s and 80s. Fuld, Masur, Blauy,
Crystal, and Aronson (1990
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib551) ) describe a
prospective study in which the Fuld Object-Memory Evaluation demonstrated promise as a predictor of
dementia in cognitively normal elderly. Lichtenberg, Manning, Vangel, and Ross (1995
(http://content.thuzelearning.com/books/Gregory.8055.17.1 /sections/bm02#bm02bib985) } describe a program
of neuropsychological research using the Fuld test with older urban medical patients.
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Chung (2009 {http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib305) )
reports very favorably on the validity of the Fuld test as a screening measure of dementia in Chinese
elderly. In a sample of 192 community-dwelling individuals, 57 with confirmed dementia, the optimal cut-
off on the total retrieval score yielded an amazing 93 percent sensitivity and 90 percent specificity. In
other words, 93 percent of the individuals with dementia were correctly spotted, and 90 percent of the
normal individuals were appropriately classified. These are impressive findings for a simple screening
test. Chung and Ho (2009
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib305) } report similarly
favorable results in a Chinese nursing-home sample.

Rivermead Behavioral Memory Test

The Rivermead Behavioral Memory Test (RBMT) is a measure of everyday memory such as route finding,
remembering names, and recalling information (Wilson, Cockburn, & Baddeley, 1991
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1763) ). The instrument
includes the following subtests:

* Names: A photograph is shown along with the first and second names of the person in the
photograph. The examinee is tested on both the first and the second names.

* PBelonging: At the beginning of the test, the examinee is required to hand over a personal
belonging (e.g., wallet), which is then hidden while the examinee observes. Later the examince
must remember to ask for the item and then also to find it.

*  Appointment: The examinee is asked to remember to ask the date of the next appointment when
he or she hears the sound of an alarm timer.

¢ Pictures: The examinee is shown 10 cards with simple pictures or drawings and later is asked to
recognize them among a set of 20 cards.

¢ Immediate Story: The examiner reads a short paragraph and immediately afterward asks the
examinee to recall as many elements of the brief story as possible.

* Delayed Story: After completing a number of additional subtests, the examinee is asked to recall
as many elements of the story as possible.

* Faces: The examinee is shown 5 cards with a face on them and then asked to recognize them
among a set of 10 cards.

» Immediate Route: The examiner demonstrates a short route with the examinee and leaves an
envelope with a written message at the destination. The examinee is asked to reproduce the
route and to recall the message.

* [mmediate Message: This item is linked to Immediate Route (above). The examinee is asked to
recall the written message.

¢ Delayed Message: After completing a number of intervening tasks, the examinee is asked to recall
the written message again.

» Orientation: This subtest consists of 10 items tapping knowledge of personal and societal
information.

e Date: The examinee is asked the date of the examination.

The RBMT is highly popular in geriatric and rehabilitation settings because of its robust ecological validity
—the subtests parallel the tasks and activities of everyday life (Guaiana, Tyson, & Mortimer, 2004
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bmo02bib662) ). Another strong
point of the instrument is that it assesses many elements of memory. For example, the test evaluates all of
the following aspects: short-term, long-term, verbal, spatial, retrospective, and prospective memory. The
focus on prospective memory—remembering to do something in the future—is a rare but welcome
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Man, Chung, and Mak {2009
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1037) ) developed an
online version of the RBMT for use with Chinese examinees. They compared scores of 30 stroke patients
on the original, face-to-face version of the test versus the online version, and found exceptionally strong
correlations on the 12 subtests, with rs ranging from .84 to .93. The new version also was highly
successful in distinguishing stroke patients from controls. In sum, the online adaptation looks highly
promising as a replacement for the more cumbersome face-to-face edition.

Wide Range Assessment of Memory and Learning-2

The original version of the Wide Range Assessment of Memory and Learning (WRAML) was the first
comprehensive memory scale designed for use with children (ages 5 to 17 years). The second edition of
the test, the WRAML-2 (Sheslow & Adams, 2004), retains the pediatric focus but also extends the norms
upward to 90 years of age. The WRAML-2 is, therefore, unique as the only memory scale that can be used
with both children and adults. In addition to examiner convenience (no need to buy and learn several
memory tests) there is clinical value as well in using a single test across a wide range of ages. Specifically,
when clinicians desire to do follow-up testing on a child or teenage client who subsequently transitions
into adulthood, using a single test avoids the pitfall of introducing measurement error associated with
different tests.

The WRAML-2 consists of six core subtests that contribute to three Index scores: Verbal Memory, Visual
Memory, and Attention/Concentration. Collectively, these Index scores establish the overall General
Memory Index. A description of the core memory tasks is provided in Table 10.8
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/ch10levlsec16#ch10tbl8) .

In addition to the core memory subtests, the WRAML-2 also utilizes delayed memory tasks and
recognition memory tasks. The delayed memory tasks require free recall of previously presented
material whereas the recognition memory tasks involve mere recognition of the material. The two
formats (delayed and recognition} help distinguish between storage and retrieval problems in memory.
In particular, a client who performs poorly on delayed memory but who excels at recognition memory
most likely has a problem with retrieval rather than storage. This is somewhat similar to not
remembering a test item when a fill-in-the blank format is used but succeeding when a multiple-choice
format is used. In fact, retrieval memory requires a different neurological substrate than recognition
memory. Although capable functioning in both retrieval and recognition memory is typical throughout
life, distinct differences (favoring recognition) are observed in old age, with certain neurological
conditions such as Alzheimer’s disease, and in some forms of brain injury.

TABLE 10.8 Description of core WRAML-2 Subtests

Verbal Memory Subtests

Story Memory: Two short stories are read to the participant who, following each, is asked to recall as
many parts of the story as can be remembered. This task measures immediate verbal memory.

Verbal Learning: The examinee is read a relatively long list of simple words followed by an immediate
free-recall trial. Three additional presentation/recall trials are used. This task evaluates the ability to
actively learn verbal information and yields a verbal learning curve over the four trials.

Visual Learning Subtests
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Design Memory: A card with a simple geometric array is presented for a 5-second exposure. Following a
10-second delay, the participant is asked to draw what is remembered about the card. This procedure is
used for five separate cards of increasing difficulty.

Picture Memory: The examinee visually scans a complex but common meaningful scene for 10 seconds.
Then the examinee is presented with a second similar scene and asked to indicate which elements “have
been moved, changed, or added” in the second picture. The procedure is used with four separate scenes.

Attention/Concentration Subtests

Finger Windows: The participant demonstrates memory of a visual pattern using a vertically resting
card containing asymmetrically located holes or “windows.” The examiner points out a sequence of
windows, and then the participant is asked to duplicate the sequence.

Number Letter: The examinee is asked to verbally repeat a random series of numbers and letters orally
presented at one per second.

Note: All subtests listed contribute to the General Memory Index.

The WRAML-2 also includes optional subtests that can be used to evaluate a relatively new area of
memory measurement, namely, working memory (Baddeley, 1986
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib73} ). Working memory is
a complex form of short-term memory. In addition to simply holding on fo rote information for several
seconds, when using working memory the client is also “working” with a part of the memory trace
without distorting the whole trace. For example, try to read the following sentence only once (i.e, do not
reread the sentence to answer the question): If in a bag you had two red balls, three yellow balls, and one
green ball, what is the probability the ball would be yellow if you reached into the bag and randomiy
chose one ball? To answer this question, the short-term verbal memory processor must hold on to all the
words in the sentence until the last phrase containing the question. Then it must reproduce the sentence,
remembering how many red balls there were, and so on, then hold that information secure, returning to
accumulate all the numbers in order to compute the answer. There are two working memory subtests on
the WRAML-2, one that examines verbal working memory and another that examines a combination of
verbal and visual working memory.

The adult standardization age bands used in norming the WRAML-2 are similar to those of the WMS-II],
with similar attention given to stratification variables such as age, gender, ethnicity, geographic region,
and educational level. “Tighter” age bands exist for the 5- to 14-year-old samples because there is more
change in memory abilities across these ages than in adulthood (except for the oldest age groups). For
the WRAML-2, factor-analytic studies show strong support for the three discrete domains being
measured (Verbal Memory, Visual Memory, and Attention/Concentration) as well as the newly introduced
domain of Working Memory. Especially impressive are the analyses showing extremely low item bias for
gender as well as ethnicity. As with the WMS-III, validity studies show clinical groups with neurological
disorders scoring significantly lower than nonclinical groups on all WRAML-2 Indexes. The correlation of
the WRAML-2 with WAIS-III Full Scale 1Q is moderate, supporting the claim that it measures something
different from, although related to, intelligence. Of interest, though, a much lower correlation with the
WISC-III suggests that there is less correlation between intelligence and memory ability among children
than among adults.

Because both tests claim to be memory tests and show some similarities across tasks used to assess
memory, it is reasonable to wonder if the WMS-1II and WRAML-2 yield similar scores (i.e, if there is
reasonable concurrent vahdlty) Using 79 adults from ages 17 through 74 years, the test developers
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correlations between scores on the two memory instruments ranged from .29 to .60. These moderate
correlations suggest that they are measuring somewhat different aspects of memory and are not
interchangeable instruments.

Additional Tests of Learning and Memory

Because of space limitations, we can do no more than briefly mention several other useful tests of
learning and memory. The California Verbal Learning Test-II is patterned after the Rey AVLT but provides
software to quantify and analyze the pattern of results (Delis, Kramer, Kaplan, & Ober, 2000
(http://content.thuzelearning.com/books/Gregory.8055.17.1/ sections/bm02#bm02bib408) ). The Benton Visual
Retention Test is a design-copying test of visual memory (Sivan, 1991

{http:/ /content.thuzelearning.com/books/Gregory.BO55.17.1/sections/bm02#hmOZbib1504] ). Good reviews of
memory tests can be found in Lezak et al. (2012

(http:// content.thuzelearning.com/books/Gregory.8055.17.1/ sections/bm02#bm02bib983) ) and Strauss,
Sherman, and Spreen {2006 .

{http:/ /content.thuzelearning.com/books/ Gregory.8055.17.1/sections/bm02#bm02bib1585) )-
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10.17 ASSESSMENT OF LANGUAGE FUNCTIONS

As noted in a previous section, language functioning offers a window to the integrity of the left cerebral
hemisphere. Thus, neuropsychologists are keenly interested in an examinee's ability to speak, read, write,
and comprehend what others say. Little wonder that a comprehensive neuropsychological examination
always includes one or more methods for assessing language functions. '

Neuropsychologists exhibit a special interest in a variety of language dysfunctions known collectively as
aphasia. Briefly stated, aphasia

(http:// content.thuzelearning.com/hooks/Gregory.BO55.17.1/sections/bm01#bm01g105513) is any deviation in
language performance caused by brain damage. In testing for aphasia, a neuropsychologist might use any
or all of three approaches: (Va nonstandardized clinical examination, (2] a standardized screening test,
or(3}a comprehensive diagno stic test of aphasia, We will provide examples of each in our brief review
of assessment methods in aphasia. o

Clinical Examination for Aphasia

A clinical examination for aphasia has the advantages of simplicity, flexibility, and brevity. These are
important attributes when assessing a severely impaired patient who may require bedside testing. Every
practitioner has a slightly different version of the brief clinical exam (Lezak et al., 2012

(hetp:/ /content.thuzelearning.c0m/books/Gregory.BO55.17.1/sections/bm02#bm02hib983] : Reitan, 1984
(hitp:// content.thuzelearning.com/books / Gregory.8055.17.1/ sections/meZ#meZbib.B49) ,1985).
Nonetheless, certain elements commonly are assessed:

s Spontaneous speech: The examiner looks for distinctive symptoms of aphasia such as word-
finding difficulty or neologisms {e.g. referring to a comb as a “planker”).

e Repetition of sentences and phrases: The examiner asks the patient to repeat stimuli such as “No
ifs, ands, or buts,” and «Methodist Episcopal” The repetition tasks are so simple that normal
subjects almost never fail them.

« Comprehension of spoken language: The examiner asks questions (“Does a car have handlebars?”)
and issues commands (“Take this paper, fold it in half, and put it on the floor™). Again, the tasks
are so simple that normal subjects almost never fail them.

« Word finding: The examiner points to common, easily recognized objects and asks, “What's this?”
Typical items include watch, pen, pencil, glasses, ring, and shoes. The examiner may ask the
patient to name numbers, letters, or colors.

e Reading: The examiner requests the patientto read and explain a short paragraph suited to prior
level of education and intelligence. The examiner may ask the patientto follow written
instructions (e.g, “Close your eyes” or “Clap your hands three times").

o Writing and copying: The examiner asks the patient 10 write spontaneously and from dictation.
Also, the examiner may ask the patient to copy written matter and geometric shapes. The
examiner is interested in grossly ungrammatical written productions and significant distortions in
copying.

« Calculation: The examiner asks the patient to perform very simple mathematical calculations (e.g.,
17 x 3) with and without aid of scratch paper. The tasks are so simple that normal subjects rarely
fail.

Based on the clinical assessment, the examiner may fill out a rating scale for severity of aphasia. For
example, the rating scale used in the Boston Diagnostic Aphasia Exam {Goodglass, Kaplan, & Barresi,
e e e tamening com /hooks/ Gregory.8055.17.1/ sections/bmoz#meZbib618) ) includes the
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following speech characteristics: melodic line, phrase length, articulatory agility, grammatical form, word
finding, and auditory comprehension.

Screening and Comprehensive Diagnostic Tests for Aphasia

Standardized screening tests for aphasia closely resemble the brief clinical exam. The essential difference
is that standardized screening tests incorporate objective and precise instructions for administration and
scoring. The weakness of screening tests is that they will not detect subtle forms of aphasia.

Comprehensive diagnostic tests for aphasia are quite lengthy and used mainly when a patient is known to
experience aphasia. These tests provide a profile of language skills that is helpful in treatment planning.
We provide a brief description of several aphasia tests in Table 10.9

(htep:// content.thuzelearning.com/books/ Gregory.8055.17.1/sections/ ch10levlsec18#ch10thl9) .
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10.18 TESTS OF SPATIAL AND MANIPULATORY ABILITY

Tests of spatial and manipulatory ability are also known as tests of constructional performance. A
constructional performance test combines perceptual activity with motor response and always has a
spatial component (Lezak et al.,, 2012

(hitp:// content.thuzelearning.com/books/Gregory.BO55.17.1/ sections/bm02#bm02bib983) ). Because
constructional ability involves several complex functions, even mild forms of brain dysfunction will resuit
in impaired constructional performance. However, careful observation is needed to distinguish the cause
of the failed performance, which may include spatial confusion, perceptual deficiency, attentional
difficulties, motivational problems, and apraxias. The term apraxia refers to a variety of dysfunctions
characterized by a breakdown in the direction or execution of complex motor acts (Strub & Black, 2000
(htep:/ /content.thuze]earning.com/books/Gregory.BOS5.17.1 /sections/bml]Z#meZbibl596] ). For example, a
patient who could not demonstrate how to use a key would be diagnosed as suffering from ideomotor
apraxia.

TABLE 10.9 Brief Description of Several Aphasia Tests

Multilingual Aphasia Examination (Benton, Hamsher, Rey, & Sivan, 1994
(http://content.thuzelearning.com /books/Gregory.8055.17.1/sections /bm02#bm02bib143) )
This respected, comprehensive battery consists of 11 subtests and rating scales that assess visual

naming, repetition, fluency, articulation, spelling, and other language variables; available in a Spanish
edition, too.

Western Aphasia Battery—Revised (Kertesz, 2000)

Comprehensive test of verbal fluency, auditory comprehension, and repetition that aims to identify
aphasia syndromes and determine their severity.

Boston Diagnostic Aphasia Examination {Goodglass, Kaplan, & Barresi, 2000

(hetp:// content.thuzelearning.com/books/ Gregory.8055.17.1/sections/ bm02#bm02bib618) }
Comprehensive test with 46 subscales that include music, spatial, computation, and seven types of
writing skill in addition to traditional aphasia measures, available in French and Hindi versions, too.

Porch Index of Communicative Ability—Revised (porch, 2001
(http://content.thuzelearning.com /books/Gregory.8055.17.1 /sections /bm02#bm02hib1316) )

A battery containing eighteen 10-item subtests, four verbal, eight gestural, and six graphic. Very reliable
test often used to measure small changes in patient performance.

Token Test (Spreen & Strauss, 1998

(http:// content.thuzelearning.com/books/ Gregory.8055.17.1/ sections/bm02#bm02bib1541) )
An extremely sensitive test that presents little challenge to normal individuals. The examinee must
complete oral commands with colored tokens, e.g, “Put the small red token on top of the large square
token.” Originally devised by Boller & Vignolo (1966), numerous versions of the Token Test are now
available.

Tests of constructional performance embrace two large classes of activities: drawing and assembling.
Owing to limitations of space, we will review only a few prominent instruments in each category.

Design Copying Tests
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Drawing a copy of simple geometric shapes such as two overlapping pentagons is a complex activity that
requires accurate visual perception, correct spatial analysis, as well as intact motor functions and the
executive ability to make mid-course corrections in the drawing. Because the activity of copying a design
involves so many cognitive capacities, it is sensitive to a wide variety of brain impairing conditions. For
this reason, design copying has been a mainstay of cognitive screening for brain impairment.

One of the most widely used design copying tests—indeed, one of the most widely used individual tests of
any kind-—is the Bender Visual-Motor Gestalt Test (Bender, 1938
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib132) }, more commonly
known as the Bender Gestalt Test {BGT). In the last half of the twentieth century, the BGT consistently
ranked among the top four or five most frequently used tests in clinical psychology (Piotrowski, 1995).
The original version consisted of nine stimulus drawings similar to those in Figure 10.5
(hitp://content.thuzelearning.com/books/Gregory.8055.17.1/sections/ch10levisec18#ch10fig5) . The test is
simple to explain and administer. The examinee is instructed to copy one drawing at a time on a sheet of
blank paper. Erasures are dlscouraged If needed, additional sheets of paper are provided. The examinee
is told “this is not a test of artistic ability, but try to copy the drawings as accurately as possible. Work as
fast or as slowly as you wish” (Hutt, 1977
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib804) ). Use of a ruler or
straight edge is not permitted.

For the original version of the BGT, a number of complex scoring systems have been developed for adults
(Hain, 1964 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib683) ; Hutt
& Briskin, 1960 (http://content.thuzelearning.com/bocks/Gregory.8055.17.1/sections/bm02#bm02bib805) ;
Lacks, 1999 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib943} }. In
addition, Koppitz (1963
(http://content.thuzelearning.com/baoks/Gregory.8055.17.1/sections/bm02#bm02bih914) , 1975
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib915) ) produced an
elaborate scoring system for children aged 5 to 11. The Koppitz system yielded a raw score (total errors)
that could be converted to an age-equivalent score as well. In contrast to the use of the BGT with adults—
where the examiner is looking for signs of brain impairment—when used with children, the primary
purpose of the test is to assess the level of developmental maturity. Several interesting variations on the
original BGT are discussed in Gregory (1999
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bih650}) )

FIGURE 10.5 Stimuli Similar to Those From the
Bender Gestalt Test-I1.
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Note: The Bender-Gestalt-1I consists of sixteen stimuli
similar to these.

A revised and expanded version of the BGT was published by Brannigan and Decker (2003

(http: // content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib209) }. The BGT-1T adds to
the original test rather than revamping it. Specifically, it includes the original nine stimulus cards
supplemented by seven new drawings {four very easy drawings, and three that provide substantial
challenge). The four additional “easy” cards are administered only to younger examinees 4 through 7
years of age, whereas the three “difficult” cards are administered only to older examinees 8 through 851
years of age. Unlike previous editions of the test which lacked serious efforts at standardization, the BGT-
Il norms are based on more than 4,000 individuals, ages 4 through 85, stratified on important
demographics according to the 2000 census.

These new stimulus cards are intended to extend the measurement scale at the lower and higher
extremes of ability. The authors also provide an explicit scoring system whereby each reproduction is
scored on a 5-point scale from 0 (no resemblance) to 4 (nearly perfect). Of course, comprehensive,
census-based norms are provided by way of standard scores, T scores, percentile ranks, confidence
intervals, and classification labels. The standard score is called the Visual Motor Integration {(VMI} and is
anchored to a mean of 100 and standard deviation {SD) of 15. This is a useful feature of the BG-II
because it allows for comparisons of the VMI score with IQs, memory quotients, and other indices
normed to mean of 100 and SD of 15. Marnic (2011
(http://content.thuzelearning.com/books,/Gregory.8055.17.1/sections/bm02#bm02bib1045) } found that the test
is valuable in the diagnosis of attention-deficit/hyperactivity disorder in referred children and
adolescents. Decker (2008

(htep:// content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib405) ) provides a
sophisticated analysis of subtle changes in BGT-II protocols across the life span, suggesting that visual-
motor skills mature rapidly from childhood into middle adolescence, decline steadily through adulthood,
and drop steeply in old age.

The Greek Cross (Reitan & Wolfson, 1993
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1350} ) is a very simple
drawing task that is surprisingly sensitive to brain impairment. The examinee is requested to carefully
copy the figure without lifting the pencil, that is, by tracing the perimeter. The stimulus figure and
examples of defective performance are shown in Figure 10.6
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/ch10levisec19#ch10fig6) . This test is
most often evaluated on a qualitative basis, although scoring guides do exist (Gregory, 1999
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib650) ).

Assembly Tests

In his classic book on the parietal lobes, Critchley (1953
(http://content.thuzelearning.com/books/Gregery.8055.17.1/sections/bm02#bm02hib372) ) provided the
rationale for including three-dimensional construction tasks in a neuropsychological test battery:

It is possible, and indeed useful, to proceed to problems in three-dimensional space though tests of
this character are only too rarely employed. This is a more difficult undertaking, and patients who
respond moderately well to the usual procedures with sticks and pencil-and-paper may display gross
abnormalities when told to assemble bricks according to a three-dimensional pattern.
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Benton, Sivan, Hamsher, Varney, and Spreen (1994
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib143) ) present a three-
dimensional block construction test with excellent norms and scoring guide. The two forms of the test
(Form A and Form B) consist of three block models that are presented one at a time to the patient. The
patient is requested to construct an exact replica of the model by selecting the appropriate blocks from a
set of loose blocks on a tray. Based on omissions, additions, substitutions, and displacements, the three
models are scored from 0 to 6, 8, and 15 points, respectively. This test is quite sensitive to brain
impairment, especially when the left or right parietal area is affected. Lezak et al. {2012

(http:/ /content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib983) ) discusses other
assembly tasks. We should mention that the Tactual Performance Test from the Halstead-Reitan battery is,
in part, an assembly task that measures spatial and manipulatory abilities {see Table 10.4
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/ch10levlisec12#ch10ibl4) ).
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10.19 ASSESSMENT OF EXECUTIVE FUNCTIONS

Executive functions
{(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm01#bm01gloss102) include logical
analysis, conceptualization, reasoning, planning, and flexibility of thinking. The assessment of executive
functions presents an unusual quandary to neuropsychologists:

A major obstacle to examining the executive functions is the paradoxical need to structure a situation
in which patients can show whether and how well they can make structure for themselves. Typically
in formal examinations, the examiner determines what activity the subject is to do with what
materials, when, where, and how. Most cognitive tests, for example, allow the subject little room for
discretionary behavior, including many tests thought to be sensitive to executive—or frontal lobe—
disorders ... The problem for clinicians who want to examine the executive functions becomes how
to transfer goal setting, structuring, and decision maklng from the clinician to the sub]ect within the
structured examination. (Lezak, 1995
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib981) )

L

(a} b}

(c) )

FIGURE 10.6 The Greek Cross Stimulus Figure
and Reproductions from Persons with Known
Brain Damage

{a} Stimulus figure.

(b) Clerical worker with diffuse right hemisphere dysfunction of

unknown origin.

(c) College professor two years after a right hemisphere stroke.

(d) Patient with generalized, diffuse dementia.
Source: From Gregory, Robert J. Foundations of intellectual
assessment: The WAIS-III and other tests in clinical practice, p.
197. Published by Allyn and Bacon, Boston, MA. Copyright ©
1999 by Pearson Education. Adapted by permission of the
publisher.
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Many neuropsychologists resolve this quandary by using the clinical method to evaluate executive
functions rather than administering formal tests {Cripe, 1996

(http:/ /content.thuzelearning.com/books/Gregory.8055.17. 1/sect10ns/bm02#bm02b1b371} ). For example,
Pollens, McBratnie, and Burton (1988

(http: //content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1312) ) use interview and
observations to fill out the structured checklist on executive functions mentioned in the previous topic.

Only a limited number of neuropsychological tests tap executive functions to any appreciable degree.
Useful instruments in this regard include the Porteus Mazes, Wisconsin Card Sorting Test, and a novel

approach known as the Tinkertoy® Test. We remind the reader that the Category Test from the Halstead-
Reitan battery also captures executive functions to some extent (Table 10.4
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/ch10levlisec12#ch10thl4) ).

The Porteus Maze Test was devised as a culture-reduced measure of planning and foresight {Porteus,
1965 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1318) ). Without
lifting the pencil and attempting to avoid dead ends, the examinee must trace a line through a series of
increasingly difficult mazes. This underused instrument is quite sensitive to the effects of brain damage,
particularly in the frontal lobes (Smith & Kinder, 1959

{http:/ /content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1509) ; Smith, 1960
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1507) }.

Krikorian and Bartok (1998
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02hib919) ) have published
contemporary Porteus Maze norms for children and young adults 7 to 21 years of age; these researchers
also demonstrated that test scores are minimally related to 1Q scores. Mack and Patterson (1995
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1027) ) investigated the
Porteus test as a useful measure of executive function in elderly patients with Alzheimer’s disease. In a
study of 276 pediatric patients who had sustained a traumatic brain injury (TBI), Levin, Song, Ewing-
Cobbs, and Roberson (2001
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bmo02bib972) ) found that the
Porteus test was highly sensitive to TBI severity as measured by the volume of tissue damage in the
prefrontal areas of the brain.

The Wisconsin Card Sorting Test (WCST) is a good measure of executive functions, although its
differential sensitivity to frontal lobe damage is debated (Mountain & Snow, 1993
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1185) }. The instrument
was devised to study abstract thinking and the ability to shift set (Berg, 1948
(http://content.thuzelearning.com/books/Gregery.8055.17.1/sections/bm02#bm02bib146) ; Heaton, Chelune,
Talley, and others, 1993

(http: //content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib727) ). The examinee is
given a pack of 64 cards on which are printed one to four symbols (triangle, star, cross, or circle) in one
of four colors (red, green, yellow, or blue). No two cards are identical. Thus, each card embodies a
number, a particular shape, and a specific color. The examinee must sort these cards underneath four
stimulus cards according to an unknown principle (Figure 10.7

(http:// content.thuzelearning.com/books/Gregory.8055.17.1/sections/ch10levisec19#ch10fig7) }. For example,
the unknown principle might be “sort according to color” As the examinee places cards, the examiner
says “right” or “wrong.’ After the examinee has sorted a run of 10 correct placements in a row, the
examiner shifts the principle without warning. The test continues until the examinee has made six runs of
10 rarrect nlaremente The test can he seored in several different wavs. including total number of trials to



172042020 Print

criterion (Axelrod, Greve, & Goldman, 1994
{http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib70} ). A common use of
the WCST is to gauge ongoing recovery in patients with brain trauma of recent onset. Thus, the
longitudinal constancy of test scores in patients with stabilized conditions is a reassuring characteristic of
this test (Greve, Love, Sherwin, and others, 2002
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib654) ).

Lezak (1982 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib979) )
devised the Tinkertoy® Test to give patients the opportunity to demonstrate executive capacities within

the structured format of an examination. Fifty pieces of a standard Tinkertoy® set are placed on a clean
surface and the examinee is told, “Make whatever you want with these. You will have at least five minutes
and as much more time as you wish to make something.” The test is scored from - 1 to 112 based on
several variables including the number of pieces used, the mobility of the construction, symmetry, and the
naming of the construction. Head-injured patients produce impoverished designs consisting of a small -
number of pieces. These individuals often are unable to provide a name for their constructions. ‘

O
O

A

B Rod
1 Green

Yellow

Blue

FIGURE 10.7 Cards and Sorting Piles Similar to
the Wisconsin Card Sorting Test

Bayless, Varney, and Roberts (1989
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib111) ) studied the

predictive validity of the Tinkert0y® Test by comparing the results of 50 patients with closed-head
injuries versus 25 normal controls. Half of the head-injured individuals had returned to work while half
had not. Whereas all but one of the head-injured who returned to work scored normally on the

Tinkertoy® Test, nearly half of the nonreturnees performed below the level of the worst control subject.
The researchers conclude:

The test seems particularly well suited for demonstrating the presence of deficits in executive
functioning, which have proven to be difficult to demonstrate with clinical tests even though they
have catastrophic sequelae in daily vocational or psychosocial endeavors. (Bayless et al., 1989
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib111) )

The Tinkertoy® Test also shows promise in the assessment of individuals with Alzheimer’s disease (Koss,
Patterson, Mack, Smyth, & Whitehouse, 1998
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib916) ).

Neuropsychologists still need additional measures of executive functions. One promising approach in the
early stages of development is real-world assessment of route finding. The ability to find an unfamiliar
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functions applied to a realistic problem {Boyd & Sauter, 1993

(http:/ /content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bmo02bib193) ). Another promising
approach to the assessment of executive functions is embodied in a recent battery called the Behavioral
Assessment of the Dysexecutive System (BADS; Wilson, Alderman, Burgess, and others, 1996
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bmo02bib1764) }. The BADS battery
consists of six novel situational tests that resemble real-life daily activities: ‘

e Temporal Orientation: The examinee is asked to estimate how long various common activities
take, such as a routine dental checkup.

»  Rule Shift Cards: This test measures the ability to shift set after establishing a card-sorting pattern
according to a simple rule.

e Action Program: This test of practical problem solving involves a task in which a cork must be
extracted from a test tube by planning the use of available materials.

»  Key Search: In this analogue test, examinees are required to demonstrate how they would search

~ afield for a set of lost keys. E

e Zoo Map: This is a test of planning and route finding in which the examinee is asked to plan a
route to visit six of a possible 12 locations in a zoo.

e  Six Elements; This is a multitasking subtest in which the examinee must complete six activities
(two naming, two dictation, two mental arithmetic) in 10 minutes.

The battery also includes a 20-item dysexecutive questionnaire with items rated on a 5-point (0 to 4)
Likert scale. The items involve likely changes when executive functions are impaired, for example, “I have
difficulty thinking ahead and planning for the future.” The questions are in four broad areas:
personality/emotional changes, motivational changes, behavioral changes, and cognitive changes. Spreen
and Strauss (1998 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02+#bm02bib1541) )
provide a helpful review of this battery. Norris and Tate (2000
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1240) ) compared the
BADS with six other commonly used tests of executive functioning. In a sample of 36 neurological
patients, they demonstrated the ecological superiority of this new instrument in predicting competency in
everyday role functioning. Simon, Giacomini, Ferrero, and Mohr (2003) found that the BADS was a fair
measure of social adjustment in patients with schizophrenia, correlating r = .34 with an index of
psychosocial adjustment. The BADS outperformed the Wisconsin Card Sorting Test and the Trail Making
Test (part B) in this context. In a study comparing healthy controls, patients with mild cognitive
impairment, and patients with mild Alzheimer’s disease, the BADS was highly sensitive to the impact of
mild Alzheimer’s disease, but did not differentiate the other two groups (da Costa Armentano, Porto,
Brucki, & Nitrini, 2009
{(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib384) ).
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10.20 ASSESSMENT OF MOTOR OUTPUT

Most neuropsychological test batteries include measures of manipulative speed and accuracy. Lezak et al.
(2012 (http:// content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib983) } provides a
comprehensive review. We will briefly summarize three approaches: finger tapping, pegboard
performance, and line tracing,

Perhaps the most widely used test of motor dexterity is the Finger-Tapping Test from the Halstead-Reitan
battery. This test consists of a tapping key that extends from a mechanical counting device attached to a
flat board. With the index finger of each hand, the examinee completes a series of 10-second trials until
five trials in a row are within a 5-point range. The score for each hand is the average of these five trials,
rounded to the nearest whole number. With the dominant hand, males typically score about 54 taps (SD
of 4), whereas females typically score about 51 taps (SD of 5; Dodrill, 1979

(http:/ /tfontent.thuzelearning.com/books/Gregory.8055.17.1/sections/meZ#meZbib423) ; Morrison, Gregory,
& Paul, 1979 (htip://content.thuzelearning.com/books/Gregory.8055.17.1 /sections/bm02#bm02bib1178) ).

In general, the absolute level of performance is of less interest than the relative abilities on the two sides
of the body. Normative expectation is that the nondominant hand will yield a tapping rate about 90
percent of the dominant hand. Significant deviations from this pattern are thought to indicate a lesion in
the hemisphere opposite that of the slowed hand (Haaland & Delaney, 1981
(http://content.thuzelearning.com/books/Gregory.8055.17.1 /sections/bm02#bm02bib678) ). However, such
inferences must be made with great caution owing to the very low reliability of the ratio score. Although
test-retest and interexaminer reliabilities for either hand alone approach .80, the reliability of the ratio
score is a dismal 44 to .54 (Morrison, Gregory, & Paul, 1979

{(http:// content.thuzelearning.com/books/Gregory.BO55.17.1/sections/bm02#bm02bib11'78) }. The ratio score
should be used with extreme caution in making clinical inferences about lateralization of damage.

The Purdue Pegboard Test requires the examinee to place pegs in holes with the left hand, right hand,
and then both hands. Each trial lasts only 30 seconds, so the entire test can be administered in a matter
of minutes. Tiffin (1968

{hitp:/ /content.thuzelearning.com/books/Gregory.8055.17.1/ sections/bm02#bm02bib1651) } reports normative
scores for work applicants. Relative slowing in one hand suggests a lesion in the opposite hemisphere,
whereas bilateral slowing indicates diffuse or bilateral brain damage. Using the Purdue Pegboard Testin
isolation, one study found an 80 percent accuracy in identifying brain impairment among a large group of
normal subjects and neurological patients {Lezak, 1983
(http://content.thuzelearning.com/books/Gregory.8055.17 .1/sections/bm02#bm02bib980) ). Other studies
report much less favorable findings (Heaton, Smith, Lehman, & Vogt, 1978
(http://content.thuzelearning.com/books/ Gregery.8055.17.1/sections/bm02#bm02bib728) ). The Purdue
Pegboard Test is a useful addition to a comprehensive battery but should not be used in isolation for
screening purposes. Spreen and Strauss (1998

(http:/ /content.thuzelearning.com/books/Gregory.B(}S5.17.1/secti0ns/hm0Z#meZhib1541) ) provide an
excellent summary of norms for this widely used test.

Klove has developed a variation on the pegboard test in which the pegs have a ridge along one side
(Klove, 1963 (http:// content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib904) )
Because each peg must be rotated into position, the Grooved Pegboard requires complex coordination in
addition to motor dexterity. The Grooved Pegboard test is an excellent instrument for assessing
lateralized brain damage (Haaland & Delaney, 1981
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Finally, we should mention that useful motor tests need not require sophisticated equipment. Lezak
(1995 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bih981) ) recommends
a line tracing task to assess difficulties in motor regulation (Figure 10.8
{http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/ch10levisec21#ch10fig8) ). The examinee
is given a brightly colored felt-tipped pen and a sheet of paper with several figures and told to draw over
the lines as rapidly as possible. Difficulties with motor regulation show up in overshooting corners,
perseveration of an ongoing response, and inability to follow the reduced curves in the bottom figure.
Because this task is easily completed by most 10-year-olds, any noticeable deviations are suggestive of
difficulties in motor regulation.
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10.21 TEST BATTERIES IN NEUROPSYCHOLOGICAL ASSESSMENT

We remind the reader that the Halstead-Reitan Neuropsychological Battery (Reitan & Wolfson, 1993
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1350) ), discussed earlier,
is a respected and widely used battery in neuropsychological assessment. Here we summarize competing
approaches.

The Luria-Nebraska Neuropsychological Battery

FIGURE 10.8 A Typical Line-Tracing Task
(Reduced Size)

Now that we have completed a tour of some individual neuropsychological tests and procedures, it is
time once again to remind the reader that many neuropsychologists prefer to use a fixed battery rather
than an ever-shifting, individualized assortment of instruments. Certainly, one of the most widely used
fixed batteries is the Luria-Nebraska Neuropsychological Battery {LNNB; Golden, 2004
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib607) ; Golden, Purish, &
Hammeke, 1980 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib608) ,
1986 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib609) }, now in its
third edition (LNNB-III; Teichner, Golden, Bradley, & Crum, 1999
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1622} ).

The test consists of 269 discrete items, chosen from the work of Luria (1966
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1017) ) and formally
standardized. These items are scored 0, 1, or 2 according to precise criteria in the administration and
scoring manual. Similar items are grouped into 11 clinical scales, C1 through C11 {(Table 10.10
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/ch10levisec21#ch10tbl10} }. Raw scores
on each scale are converted into T scores, with a mean of 50 and a standard deviation of 10. Higher
scores reflect more psychopathology; scores above 70 are especially suggestive of brain impairment.

TABLE 10.10 Tests and Procedures of the Luria-Nebraska Neuropsychological Battery

Ability Scale: Tasks Included
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C1 Motor: Coordination, speed, drawing, complex'motor abilities
C2 Rhythm: Attend to, discriminate, and produce verbal and nonverbal rhythmic stimuli
C3 Tactile: Identify tactile stimuli, including stimuli traced on the wrists

C4 Visual: ldentify drawings, including overlapping and unfocused objects; solve progressive matrices
and other visuospatial skills

C5 Receptive Speech: Discriminate phonemes and comprehend words, phrases, sentences

C6 Expressive Speech: Articulate sounds, words, and sentences fluently; identify pictured or described
objects

C7 Writing: Use motor writing abilities in general; copy and write from dictation
C8 Reading: Read letters, words, and sentences; synthesize letters into sounds and words

C9 Arithmetic: Complete simple mathematical computations; comprehend mathematical signs and
number structure

€10 Memory; Remember verbal and nonverbal stimuli under both interference and noninterference
conditions

C11 Intelligence: Reasoning, concept formation, and complex mathematical problem solving

Three summary scales are also derived from test performance: S1 (Patho gnomonic), S2 (Left
Hemisphere), and S3 (Right Hemisphere). The Pathognomonic scale reflects the degree of compensation
that has occurred since an injury, such as functional reorganization of the brain as well as actual physical
recovery. Higher scores reflect less compensation. The Left Hemisphere and Right Hemisphere scales can
be used to help determine whether an injury is diffuse or lateralized. A number of other scales and
interpretive factors are also available (Golden, Purish, & Hammeke, 1986
(http://content.thuzelearning.com/books/Gregory.8055.17.1 /sections/bm02#bm02bib609) ).

We cannot review the voluminous literature on the LNNB, but brief mention of a few key studies certainly
is merited. The reliability of the LNNB has been evaluated from the usual perspectives (split-half, internal
consistency, and test-retest), with excellent results. For example, the mean test-retest reliability for the
clinical scales was near .90 (Bach, Harowski, Kirby, Peterson, & Schulein, 1981
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib72) ; Plaisted & Golden,
1982 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1308} ; Teichner et
al., 1999 (hitp://content.thuzelearning.com/hooks/Gregory.8055.17.1/ sections/bm02#bm02bib1622) ). In
various validity studies of classification of braindamaged persons versus other criterion groups, the
LNNB has shown hit rates of 80 percent or better (Golden, Moses, Graber, & Berg, 1981; Hammeke,
Golden, & Purish, 1978; Moses & Golden, 1979; Teichner et al, 1999
(http://content.thuzelearning.com/books/Gregory.8055.17.1 /sections/bm02#bm02bib1622) ).

In spite of the positive appraisals of the LNNB reported by Golden and his colleagues, some neu-
ropsychologists remain skeptical of the test (e.g, Lezak, 1995

(http:// content.thuzelearning.com/books/Gregery.8055.17.1/sections/bm02#bm02bib981) ). One concern is that
the heterogeneity of the scales is so great that the individual scale scores do not quantify specific
neuropsychological deficits but instead serve only to differentiate normal persons from brain-damaged
patients (Snow, 1992

(hitp://content.thuzelearning.com/books/Gregory.8055.17.1/ sections/bm02#bm02bib1516) ; Van Gorp, 1992
lst £ it thssralamemin ram Thanlke /Craenmy 2N5E 17 1 /eactions /hm02#bm02bib1686Y ). Earlv reviewers




1/20/2020 Print

also expressed concern that the speech scales were not oriented to syndromes of aphasia and could
therefore misdiagnose language deficits {Delis & Kaplan, 1982
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib407) ). In defense of the
LNNB, Purish (2001
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1326) } contends that
initial criticisms were based on misconceptions as to the theoretical basis for the instrument.
Furthermore, in his view, these criticisms have been largely negated by an expanding body of empirical
research supporting the test.

Yet, it is possible that the LNNB and its chief rival, the Halstead-Reitan Neuropsychological Battery, have
reached their peak of popularity and clinical utility (Davis, Johnson, and D’Amato, 2005
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib393) ). New batteries
emerge every few years. A promising addition is the Neuropsychological Assessment Battery.

The Neuropsychological Assessment Battery (NAB)

The Neuropsychological Assessment Battery or NAB (Stern & White, 2003ab) is a recent and promising
entry in the field that is remarkable for its breadth and sophistication. Suitable for adults 18 to 97 years
of age, the NAB is a comprehensive battery of 24 individual tests in five modular areas: attention,
language, memory, spatial, and executive functions. Twelve of the subtests also can be used as a separate
screening module. The instrument comes in two parallel and psychometrically equivalent versions, Form
1 and Form 2. Norms are based on data from 1,448 neurologically healthy individuals matching the U.S.
population on educational level, gender, ethnicity, and geographic region.

The five major modules, each consisting of four to six subtests, are listed in Table 10.11

(http:/ /content.thuzelearning.com/books/Gregory.8055.17.1/sections/ch10levlsec21#ch10tbl11) . Subtests used
in the Screening Module are indicated with an asterisk. One feature evident in this table is that each
module contains one subtest designed to possess ecological validity as well as psychometric validity.
Ecological validity refers to the congruence between testing situations and analogous real-world
circumstances. A test with strong ecological validity is one that highly resembles practical behaviors
required in the real world. Among the NAB subtests with ecological validity are Driving Scenes, Bill
Payment, Daily Living Memory, Map Reading, and Judgments. Each resembles a real world situation of
importance in daily life. Ecological validity is beneficial because it increases the acceptability of testing to
examinees.

The modular nature of the NAB allows for fixed administration of the entire battery {which takes about
three hours), or flexible administration of the Screening Module followed by full administration of one or
more of the five modules, depending on screening results. Once the test has been administered, software
is available to compute a large array of output scores in a highly user-friendly computerized report. The
module scores are reported as standard scores (M = 100, SD = 15), whereas the subtest scores are
rendered as T-scores (M = 50, SD = 10).

The reliability of test scores is highly variable across the different modules and subtests, and is influenced
by the examinee’s age as well. The average coefficient alphas for the subtests in the five major modules
revealed the following ranges (Stern & White, 2003b):

Attention Module: 78 10 .79
Language Module: A48 to .84
Memory Module: 47 to .86
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Executive Functions M.odule: A5 to .77

Test-retest reliability was evaluated with 95 individuals who were tested twice over an average span of 6
months. Understandably, these average coefficients were somewhat lower and more variable:

Attention Module: 44 to .87
Language Module: 231t0.70
Memory Module: ' 41 to 61
Spatial Module 13 to .68
Executive Functions Module: 43 to .64

These relationships between test and retest NAB scores are respectable, given the lengthy test-retest
interval.

The validity of the NAB is difficult to summarize concisely, because of the complexity of the instrument.
The authors provide extensive documentation on validity, as evaluated from the traditional perspectives,
including content validity, factor-analytic evidence of construct validity, and convergent and divergent
correlations with similar and dissimilar external measures (all supportive). The authors conclude:

Although the data presented in this chapter support the validity of the NAB, these data and analyses

should be considered only the beginning steps in the ongoing process of test validation. (Stern &
White, 2003b, p. 141}

TABLE 10.11 Modules and Subtests of the NAB

Attention
Orientation* Questions
(http:/ /content.thuzelearning.com/books/Gregory.8055.17.1/sections/ch10levisec21#ch10fn10) about
grientation to
self, time, place,
and situation

Digits Forward* Repetition of

(http:/ /content.thuzelearning.com/books/Gregory.8055.17.1/sections/ch10levisec21#ch10fn10} orally
presented digit
sequences of

increasing
length
Digits Backward* Orally
(http:/ /content.thuzelearning.com/books/Gregory.8055.17.1/sections/ch10levisec21#ch10fn10) presented digit
sequences

recalled in
reverse order
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Dots : Delayed
recognition of
the “new” dot
in visual
presentation of
dots

Numbers & Letters*® Timed tests of

(http:/ /content.thuzelearning.com/books/Gregory.8055.17.1/ sectionS/ chltlevisec21#ch10fn10) letter
cancellation,
letter counting,
serial addition

Driving Scenes Recognition of
what is “new”
in presentation
of a second
driving scene

Language

Oral Production Speech output
when the
examinee orally
describes a
picture

Auditory Comprehension Comprehension
of orally
presented
commands and
instructions

Namin g* (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/ch10levisec21#ch10fn10} Abi]ity to name
a pictured
object, with
cues if
necessary

Reading Comprehension Reading
comprehension
of single words
and sentences

Writing Writing sample
scored for
delivery,
legibility,
syntax, spelling

Bill Payment Real world task

"of writing a
check to pay a
utility bill

M e e e
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List Learning

. &
Shape Learning :
(http:/ /content.thuzelearning.com/boolks/Gregory.8055.17.1/sections /ch10levlsec21#ch10ifn10)

R
Story Learning
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections /ch10levlsecZ1#ch10in10)

Daily Living Memory

Verbal learning
of 12-word list
with
interference
trial

Visual learning
of 9 shapes
with delayed
recognition

Verbal learning
of a short
narrative story
of five
sentences

Verbal learning
of medication
instructions,
address, phone
number

Spatial

Visual Discrimination

Design Construction

Figure Drawing

Map Reading

Matching of
stimuli
presented
visually from
an array

Assembling a
tangram design
from individual
pieces

Drawing task
involving copy
and recall of
geomefric
shapes

Answering
practical
questions
based on the
map of a city

Executive
Functions

Mazes* [http://content.thuzelearning.com/hocks/Gregory.BOS5.17.1/sections/ch101evlsec2 1#ch10Mm10)

Solving paper-
and-pencil
mazes of
increasing

rommnlovite
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Categories Classifying and
categorizing
task based on

- photos of six
people

Word Generation® ‘ Creating three-

(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/ch10levisec21#ch10fn10) letter words
from two
vowels and six
consonants

Judgment Answering
practical
questions
about home
safety and
health

*Subtests used on the Screening Module.

Temple and Zgaljardic (2009
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1625) ) provide
independent evidence for the validity of the Screening Module of the NAB. They note strong associations
with a measure of functional independence in a sample of 70 individuals with moderate-to-severe
traumatic brain injury at a residential post-acute rehabilitation facility. Yet, Iverson, Williamson, Ropacki,
and Reilly (2007) come down on the other side of the fence. In their study of 37 outpatients with
neurological problems, results on the Screening Module were better than expected. In other words, in
their sample the instrument did not show good sensitivity.

We need to keep in mind that the establishment of test validity is a dynamic process, not something set in
stone when a test is released. The meaning of tests scores is sharpened and refined by ongoing research.
Several recent reports support the validity of the NAB. For example, in a study of 54 patients with TBI
and 54 matched controls, Donders and Levitt (2012
{(http://content.thuzelearning.com/bouoks/Gregory.8055.17.1/sections/bm02#bm02bib429) ) found that the
Attention, Executive Functions, and Memory modules were highly sensitive to brain impairment. Gavett et
al. (2012 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib572) ) reported
that the Daily Living memory subtest provided the greatest accuracy in identifying patients with
Alzheimer's Disease. It will prove interesting in the years ahead to see how additional studies bear on the
validity of the NAB.

Baseline Testing With Brief Neuropsychological Test Batteries

As with most human attributes, variability in neu-rocognitive abilities from one person to the nextis
substantial. Some people are quick with reaction times, strong in memory skills, and facile with
mathematical processing; others innately possess lower levels of ability; and, most of us are somewhere
in between. Individual differences present a quandary in assessment, especially when the objective is to
identify mild or subtle neuropsychological deficits such as mild traumatic brain injury (mTBI}. When do
low scores indicate mTBI and when do they signify a typical level of functioning? Access to baseline
testing can prove invaluable in making this distinction. For at least two areas of assessment, the
acquisition of baseline test data has become the expected practice.
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One application of baseline testing is the Automated Neuropsychological Assessment Metrics (ANAM)
Traumatic Brain Injury {TBI) Battery used in the armed forces. U.S. military troops deployed to war zones
are administered the latest version, the ANAM4 TBI Battery, to obtain baseline neurocognitive
performance levels. In situations where a soldier has been exposed to trauma such as an I[ED blast,
retesting with the ANAM4 TBI Battery will help identify the presence of TBI, even if it is mild in severity.
The battery was designed to minimize retesting effects by providing a nearly endless source of potential
stimuli within each test module. Developed under the guidance of the U.S. Army, the battery is widely
available and used in diverse settings worldwide.

The full ANAM4 consists of 22 assessments that can be grouped into flexible or standardized batteries.
The subtests include measures of reaction time, learning, memory, mathematical processing, spatial
processing, executive functions, and symptoms. Based on decades of study by dozens of
neuropsychological and human performance researchers, the subtests are highly sensitive to the impact
of brain injury, degenerative disease, toxin exposure, medication effects, and rehabilitation efforts. All
modules are administered with a persenal laptop computer. For the performance-based measures,
stimuli are presented visually, and the left-right mouse buttons are used for the forced-choice options.

The ANAM4 TBI Battery consists of eight assessments that can be administered in about 20 minutes,
making it highly feasible as a follow-up test when a soldier has been exposed to trauma such as an I[ED
blast. The eight modules are listed in Table 10.12
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/ch10levisec21#ch10thl12) , The ANAM4
software generates a full report providing the examiner with the current neurocognitive status of the
soldier, comparisons to previous testing sessions, and comparisons to selected reference and norm
groups. Researchers can transfer data in spreadsheet format to preferred statistical packages.

Normative data based on extraordinarily large samples are available for the ANAM4 TBI Battery. Vincent,
Roebuck-Spencer, Gilleland, and Schlegel (2012
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bmo02bib1701) ) collected test data
from over 107,500 active duty service members 17 to 65 years of age. The norms are carefully stratified
by age and gender. The main criticism of ANAM4 is the lack of research on its effectiveness in identifying
mTBI in soldiers (Kennedy & Moore, 2010
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bmo02bib877) ). While it is clear
that the individual subtests possess strong psychometric qualities, there is surprisingly little research on
such matters as sensitivity and specificity of the overall battery in the identification of mTBI.

Another laptop-based neurocognitive battery is ImPACT (Immediate Post-Concussion Assessment and
Cognitive Testing), developed in the 1990s by Mark Lovell and Joseph Maroon (Lovell, 2006
(http://content.thuzelearning. com/books/ Gregory.8055.17.1/sections/bm02#bm02bib1008) ; Lovell, Iverson,
Collins, and others, 2006
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1008) }. InPACT is
intended for sports settings to help in making return-to-play decisions following concussions. The 20-
minute battery is widely used in clinical management of concussions for athletes ages 10 through
adulthood. The instrument is intended for use when baseline results are available for individual team
members. Impact is a highly popular computer-based testing program that is used in high school, college,
and professional sports programs. It should be given only by persons trained in its administration and
interpretation. The test developers caution that the battery should never be used as a “standalone”
device for diagnosis or decision-making.

TABLE 10.12 Subtests of the ANAMA4 TBI Ratterv



1/20/2020 Print

Sleepiness scale: A self-assessment of the soldier’s sleepiness/fatigue level on a 7-point scale from “very
alert” to “very sleepy.”

Mood scale: A self-assessment of the user’s mood state in seven categories (Vigor, Happiness,
Depression, Anger, Fatigue, Anxiety, and Restlessness). A number of adjectives related to these mood
categories are rated on a 7-point scale.

Simple reaction time (SRT): The user clicks the left mouse button when an asterisk appears on the
screen at random intervals. A measure of aftention and reaction time.

Code substitution: A display of digits 1 through 9 appears in a row at the top of the screen with a
different symbol above each digit. A series of 72 individual probes appears at the bottom of the screen,
each showing a pairing of a digit and symbol. The soldier clicks the left or right mouse button to signify a
match or non-match, respectively, with the static display at the top of the screen. A measure of visual
search, sustained attention, and encoding.

Procedural reaction time: A series of single digits (2, 3, 4, or 5) is presented in 32 trials. The user clicks
the left mouse button to indicate the digit is “low” (2 or 3) or the right mouse button to indicate the digit
is “high” (4 or 5). A measure of processing efficiency and rule-following.

Mathematical processing: A series of single-digit arithmetic equations (e.g, 3 + 4 - 1) is presented in 20
trials. The user clicks the left mouse button to indicate the answer is less than 5 or the right mouse
button if the answer is greater than 5. A measure of basic computational skills, concentration, and
working memory.

Matching to sample: A series of 4 x 4 matrices with cells in a 2-color format are presented in 20 trials.
Following each stimulus, a pair of slightly different 4 x 4 matrices appears side-by-side. The user clicks
the left or right mouse button to indicate the correct match to the previous stimulus. A measure of
spatial processing and visuo-spatial working memory.

Code substitution delayed: A series of 36 probes appears as in the previous code substitution test. The
soldier response in the same fashion, but must access memory of the static display, which is not
represented. A measure of delayed recall for visual stimuli.

Source: Based on Eonta, S. E., Carr, W, McArdle, J. ], and others (2011
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib461) ). Automated Neuropsychological

Assessment Metrics: Repeated assessments with two military samples. Aviation, Space, and Environmental Medicine, 82,
34-39.

ImPACT typically is administered from a laptop computer by an athletic trainer, school nurse, team doctor,
or psychologist to help determine when a player is ready to return to the field after a possible concussion
from a hard “hit” or other head trauma. The six modules are described in Table 10.13
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/ch10levlsec21#ch10tbl13) .

Dozens of published studies pertain to the reliability and validity of ImPACT. See impacttest.com
(http://impacttest.com) for a listing of references. We will summarize here two studies on the sensitivity
and specificity of test scores in predicting certain outcomes. The reader will recall that sensitivity refers to
the percentage of respondents with a known condition who are correctly detected, whereas specificity
refers to the percentage of respondents without the condition who are correctly designated. Lau, Collins,
and Lovell (2011 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib956) )
followed 108 male high school football players who sustained a concussion and then divided the group
into protracted recovery (14 or more days) before returning to play, and short recovery (less than 14
days) before returning to play. A combination of four symptom clusters and four ImPACT scores yielded a
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(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1460) ) tested 12 recently
concussed athletes with InPACT and compared the data to results for 66 high school athletes with no
history of concussion. The best discriminant function analysis correctly classified 82 percent of
participants in the concussion group (sensitivity) and 89 percent of participants in the control group
(specificity). These two studies support the overall utility of ImPACT.

TABLE 10.13 The Six Modules from the ImPACT Test Battery

Word Discrimination: A measure of attention and verbal recognition memory. Twelve target words are
presented for 750 milliseconds each on the computer screen. The list is presented twice. The athlete is
tested for recall with the presentation of a 24-word list that includes the 12 target words and 12 non-
target words from the same semantic category. For example, if the target word was “carrot” the non-
target word might be “celery” Using the mouse, the examinee clicks “yes” or “no” for each of the 24
stimuli.

Design Memory: A measure of attention and visual recognition memory. Twelve target desig'hs are
presented for 750 milliseconds each on the computer screen. The designs are presented twice. The
athlete is tested for recall with the presentation of 24 designs that include the 12 target designs and 12
non-target designs consisting of the original designs rotated in space. Using the mouse, the examinee
clicks “yes” or “no” for each of the 24 designs.

X’s and 0’s: A measure of visual working memory and visual processing speed. The athlete views a
screen of randomly placed X's and O’s, three of which are illuminated in yellow, for 1.5 seconds. A
distractor task ensues (click P key for a red circle, Q key for a blue square). Then, the screen of X's and
O’s reappears, but no letters are illuminated. The task of the respondent is to click on the stimuli
previously illuminated in yellow.

Symbol Matching: A measure of visual processing speed, learning, and memory. The athlete is presented
a screen depicting the digits 1 through 9, with a common symbol (circle, square, triangle) above each
digit. Below this display a symbol is presented. The examinee clicks the corresponding digit as quickly as
possible. If correct, the digit turns green, if wrong, it turns red. Eventually, the symbols above the digits
disappear, so that correct responses depend upon memory. Results consist of both reaction time and
number of correct responses.

Color Match: A measure of choice reaction time, impulse control, and response inhibition. A brief test of
color blindness first is given (ability to perceive the colors red, blue, and green). Next, a color word
appears, either in the matching color (e.g., the word RED in red ink} or nonmatching color (e.g., the word
BLUE in green ink}. The athlete clicks the mouse if the word and color match, otherwise waits for the
next stimulus. Both reaction time and errors are assessed.

Three Letter Memory: A measure of working memory and visual-motor response speed. Three
consonant letters are displayed on the screen. A distractor task ensues. This consists of the numbers 1
through 25 randomly placed in a 5 x 5. The athlete is instructed to click on the numbers in reversed
order, 25 to 1. Then, the examinee is asked to recall the three consonant letters. Five trials are presented.
This module yields a memory score (total number of consonants correctly recalled) and a distractor
score (total number of digits clicked in the correct order).

Source: Based on descriptions from impdcttest.com (http://impacttest.com) and Lovell (2006
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1008) ).

But the battery is not without its critics. ESPN contributor Peter Keating (2012) cites a concern about the
high false positive rate, and notes the conflict of interest in which the test developers, who have published
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the vast majority of research on the battery, also are involved in marketing the battery for profit. Further,
he notes that

... In practice, it's hard for any neuropsychological test to get good data. Some athletes intentionally
try to perform poorly on baselines so their post-injury tests won’t keep them out of play. Peyton
Manning [Denver Broncos quarterback] admitted to this practice, which players call sandbagging, in
April 2011 {ESPN The Magazine, “Concussion Test May Not Be Panacea,” August 26, 2012).

After reviewing the available research, Mayers and Redick (2012

(http: //content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1076) ) conclude that the
empirical evidence does not support the use of the battery for making return-to-play decisions. InPACT
likely serves a positive purpose by sensitizing players, coaches, and others to the dangers of repeated
concussion. But as the test developers acknowledge, test results alone should never be the basis for
important decisions like returning to play after head trauma.

The stakes are high for athletes and their families. In the long-term, repeated blows to the head are
known to cause chronic traumatic encephalopathy (CTE), a degenerative brain disease associated with
memory loss, confusion, aggression, impulse control problems, Parkinsonian symptoms (tremor, gait
abnormalities, slurred speech), and, eventually, progressive dementia (Saulle & Greenwald, 2012
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1440) }. Even “minor”
blows to the head that do not result in serious symptoms can lead to CTE if they occur with sufficient
frequency, as in boxing or football (McKee, Cantu, Nowinski, and others, 2009
{(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1101) }. In a recent post-
mortem analysis of brain tissue in 85 former football players, hockey players, and military veterans,
McKee, Stein, Nowinski, and others (2012 ‘
{(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1102) ) concluded that
“for some athletes and war fighters, there may be severe and devastating long-term consequences of
repetitive brain trauma that has traditionally been considered only mild (p. 20).” As a society, we may
want to reconsider the glamorization of contact sports like football, boxing, and hockey.
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10.22 SCREENING FOR ALCOHOL USE DISORDERS

The ways in which people can abuse alcohol include a spectrum of misfortune and tragedy ranging from
an occasional hangover to, literally, drinking oneself to death. But clinicians and researchers generally
recognize two diagnoses: alcohol abuse and alcohol dependence (American Psychiatric Association,
2000 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bmo02bib33) ). Loosely
speaking, the more generic syndrome of alcoholism refers to either diagnosis. A full discussion of these
syndromes is not justified here, but a brief summary is warranted. Interestingly, neither alcohol abuse
nor dependence is defined by ingestion of a particular amount of alcohol, although substantial quantities
typically are involved, The criteria for alcohol abuse refer to the functional impact of drinking on the life
of the patient. In particular, if an individual meets one or more of four criteria, a diagnosis of alcohol
abuse is defensible. Briefly, the criteria are:

* Drinking interferes with important life responsibilities at work, home, or school.
* Drinking leads to unsafe behavior such as driving while intoxicated.

* Drinking causes persistent legal problems such as arrests for fighting.

* Drinking leads to conflict with a spouse or significant other. '

In addition to meeting one or more of these criteria, the patient must not meet the criteria for a diagnosis
of substance dependence, which often entails a more serious and chronic syndrome. Specifically, if a
patient meets three or more of seven criteria, a diagnosis of alcohol dependence
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm01#bm01gloss07) is warranted. Briefly,
the criteria are:

* Tolerance or needing increasingly more alcohol to get the same effect.

» Withdrawal symptoms such as tremor when drinking ceases.

* Drinking in greater quantities or for longer periods than intended.

* Desire to cut down but unsuccessful efforts to control drinking.

+ Spending large amounts of time using alcohol or recovering from use.

* (iving up important social, occupational, or recreational activities to drink.
* Continued use in spite of demonstrable health problems such as an ulcer.

Given the high prevalence of alcohol use disorders in the United States, it is nearly inevitable that
psychologists and other clinicians will encounter patients who experience problems in this spectrum.
Fortunately, there are several simple devices useful for screening and assessment, which we review here.
In some cases, these tools are pristinely simple and consist of the clinician casually asking a handful of
“yes-no” questions. In other cases, a more traditional paper-and-pencil questionnaire is needed.

The CAGE questionnaire is a short screening instrument that consists of the practitioner asking if the
client has thought about Cutting down on drinking, become Annoyed by criticism of his or her drinking,
felt Guilty about his or her drinking, or had an Eye-opener drink in the morning. A simple “yes-no”
guestion pertinent to each symptom is asked as part of a general health hlstory The exact wording of this
copyrighted instrument can be found in Ewing (1984
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib467) ). The endorsement
of even a single item suggests the presence of an alcohol use disorder, whereas saying “yes” to two or
more items virtually guarantees that the patient will meet the criteria for alcohol abuse or dependence.
Research indicates that the tool is more effective when it is not preceded by questions about how much
or how often the patlent drinks (Stelnweg & Worth, 1993
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questions about quantity and frequency trigger denial in the patient, making accurate assessment nearly
impossible. The CAGE questionnaire has proved valuable as a screening tool in numerous locations,
including general psychological practice and medical settings. In one study of a “walk-in” or immediate-
care Veterans hospital clinic, the test correctly identified 86 percent of patients later confirmed to have
alcoholism and accurately ruled out 93 percent of patients later confirmed not to have alcohol problems.
Astonishingly, the prevalence rate for alcoholism was determined to be 22 percent for this largely male
clinic population (Liskow, Campbell, Nickel, & Powell, 1995
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bmo02bib1000) ).

A recent epidemiological study conducted in and around Paris, France, casts doubt on the usefulness of
the CAGE test as a screening device for alcoholism (Messiah, et al., 2007
(http://content.thuzelearning.com/books/Gregory.8055.17.1 /sections/bm02#bmo02bib1133) ). In 2005, the
researchers conducted a follow-up to a 1991 study of 1,991 participant responses to the Cut-down,
Annoyed, Guilt, and Eye-opener (CAGE) questionnaire through telephone interview of 5,382 residents.
The time period in question, 1991 to 2005, was an era in which alcohol consumption was known to be in
decline, so it was surprising to the researchers when they found that the percentage of respondents
endorsing each of the symptoms had increased substantially. In fact, the magnitude of the paradoxical
increase astonished the researchers. For example, when asked whether they had thought about cutting
down on their drinking, the percentage of respondents who answered “yes” increased from 4.3 percent
in 1991 to 16.6 percentin 2005. The researchers speculate that the results might indicate the emergence
of a temperance movement in France. Whether or not this is true, the findings most certainly cast doubt
on the value of the CAGE in general population surveys. '

Some researchers find that the CAGE questionnaire is more effective for screening with men than women
(Cherpitel, 2002 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bmo02bib300) ).
In response to this shortcoming, a similar instrument called the TWEAK questionnaire was developed
specifically for women. The acronym refers to Tolerance for drinking, Worried friends or relatives, Eye-
opener to get going in the morning, Amnesia for things done or said while drinking, and feeling the need
to Kut down on intake (Russell, Martier, Sokol, and others, 1994
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1419) ). TWEAK is scored
on a 7-point scale, with the first two items earning two points each, the last three items earning one point
each. A total score of two or more points indicates the likelihood of an alcohol problem. TWEAK is highly
accurate in screening for alcohol problems in women (Bradley, Boyd-Wickizer, Powell, & Burman,
1998 (htip://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib198) ).

CAGE and TWEAK are by no means the only acronymic screening tools for alcohol problems. Other
instruments include the five-item RAPS questionnaire or Rapid Alcohol Problems Screen (Cherpitel,
1995) and the 10-item AUDIT questionnaire or Alcohol Use Disorders Identification Test (Saunders,
Aasland, Babor, and others, 1993). A huge amount of effort was invested in the development and
validation of the AUDIT questionnaire. Research on this instrument was underwritten by the World
Health Organization (WHO), and the scale has been translated into many languages.

Dozens of additional screening tests could be mentioned, but we want to close this section by reviewing
an interesting scale that embodies some appealing methods of test construction. The Substance Abuse
Subtle Screening Inventory-3 or SASSI-3 (Miller, Roberts, Brooks, & Lazowski, 1997 _
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1146) ] consists of two
types of questions: obvious and subtle. The obvious questions include 26 behaviors that are endorsed on
a 4-point Likert-type continuum ranging from never to repeatedly. These questions embedy high face
validity and are on a par with “I have taken drugs to improve how I feel” and “I have had more to drink
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of the attitudes and behaviors that commonly accompany substance abuse. These questions are on par
with “I probably break the law more than others” and “I tend to be a responsible person” [reverse
scored]. Both types of items—obvious and subtle—were carefully validated during test construction.

Test construction consisted of administering a large group of preliminary items to three groups of
individuals: substance abusers, non-substance abusers, and substance abusers instructed to “fake good.”
The SASSI-3 emerged after this large pool of items was winnowed down to a smaller number, based on
group contrasts. The resulting instrument includes the direct items—those that discriminated substance
abusers from non-substance abusers, and the indirect items—those that discriminated the “fake-good”
substance abusers from non-substance abusers. In addition to the adult scale, an adolescent version now
has been published, and the instrument is available for supervised online administration. A Spanish
version also is available.

The test developers report excellent reliability for the SASSI-3, with two-week test-retest stability
coefficients for 40 respondents ranging from .92 to 1.00 for the subscales and coefficient alpha of .93 for
the test overall. A validity study of 419 respondents revealed a 95 percent rate of correct classification
for substance abusers and a 93 percent correct classification rate for non-substance abusers—very
impressive results for a short screening test (Miller & Lazowski, 1999
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1145) ). Laux, Salyers, and
Kotova (2005 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib957) )
found strong test-retest reliability with the SASSI-3 in a sample of 103 college students, reporting r = .94
over a one-week period. Feldstein and Miller (2007
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib494) ) reviewed 36
studies on all editions of the SASSI and weigh in skeptically, citing high rates of false positives. They
propose that public domain instruments (e.g., CAGE, AUDIT) perform just as well and have the added
advantage of being free.

The SASSI-3 appears to be a capable tool. Yet, given the frequency of its use—the instrument has been
administered millions of times—it is disconcerting that few independent studies have been published
(Gray, 2001 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02 #bm02bib642) ). A
search of PsychInfo yielded only 15 studies on the test, and the majority of these were unpublished
doctoral dissertations. More research is needed to corroborate the value of this promising inventory.

Mini-Mental State Exam

The most widely used mental status tool with the elderly is the Mini-Mental State Examination (MMSE), a
5- to 10-minute screening test that yields an objective global index of cognitive functioning (Folstein,
Folstein, & McHugh, 1975

(hitp:/ /content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib520) ; Tombaugh,
McDowell, Kristjansson, & Hubley, 1996
{(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1654) }. The test contains
30 scorable items having to do with orientation, immediate memory, attention, calculation, language
production, language comprehension, and design copying. The items are so easy that normal adults
almost always obtain scores in the range of 27 to 30 points (Figure 10.9
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/ch10levisec22#ch10fig9) ).

The reliability of this simple instrument is excellent. Folstein et al. (1975
(hitp://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib520} ) report a 24-hour
test-retest reliability of .89 for 22 patients with varied depressive symptoms. Reliability over a 28-day
period for 23 clinically stable patients with diagnoses of dementia, depression, and schizophrenia was an
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impressive .99. Normative data are available from several sources (e.g., Lindal & Stefansson, 1993
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib992) ; Tombaugh,
McDowell, Kristjansson, & Hubley, 1996
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1654) }.

Using a cutting score of 23 or below as abnormal and 24 or above as normal, the MMSE is about 80 to 90
percent accurate in identifying elderly patients with suspected Alzheimer’s disease or other dementia.
This cutting score produces few false-positives (normal patients classified as having dementia). The
sensitivity of the instrument depends on a number of factors, including the cutting score used, the
educational level of the examinee, the extent of the dementia, the nature of the underlying pathology, and
the type of setting in which assessments are undertaken (Anthony, LeResche, Niaz, Von Korff, &
Folstein, 1982 (http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bmo02bib57) ;
Tombaugh, McDowell, Kristjansson, & Hubley, 1996
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib1654) ; Tsai & Tsuang,
1979 (http':')/content.thuzeleaming.com/books/Gl‘ego’ry.BOS5.17.1/sections/hmOZ#meibib'1670] }. In spite of
its limitations, the MMSE remains the most reliable and practical screening test for dementia in the elderly
(Ferris, 1992 (http:/ /content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib497) ).
Drebing, Van Gorp, Stuck, and others (1994
{http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm02#bm02bib436) ) recommend its use
as part of a short screening battery for cognitive decline in the elderly.

5  Orientation to Time (day, date, month, season,
and year) = '

5 Orientation to PIac.:'e (floor, building, city area,
city, state)

3 Immediate Memory (three words presented orally)

5 Attention and Calculation {serial 7s, five
subtractions)

3 Delayed Recall (three'wo_rds presented orally
above) . ‘

2  Naming (pencil and watch)
1 Repetition (brief sentence presented orally)

3 Comprehension (follow simple three-part oral
command)

1  Reading (read simple command and obey)
1 Writing (compose a simple sentence)

1 Drawing (reproduce two intersecting
pentagons)

30 Total

FIGURE 10.9 Scoring Weights and Domains of the
Mini-Mental State Examination
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Research on the MMSE continues unabated. A search of PsychINFO for articles with “MMSE” in the title
yielded 128 hits with 27 of them published since 2010. A final caution is worth mentioning. The MMSE
has become so popular that some practitioners use MMSE total scores as a shortcut toward a diagnosis
of dementia (Nieuwenhuis-Mark, 2010
(http://content.thuzelearning.com/books/Gregory.8055.17.1/sections/bm¢2#bm02bib1234} ). Tests should
never be used as a substitute for clinical judgment.
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tn this assignment you will choose three general topics of interest to you related to
psychological assessment from the list below.

Individuals with post-traumatic siress disorder
Individuals with intellectual disabilities

Individuals with schizophrenia spectrum and other psychotic disorders
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factors such as time and the potential for harm (Garb,
1998; Kraemer, 1992; Straus, Glasziou, Richardson, &
Haynes, 2011). Although utility has often been described

in contexts of dichotomous decision making, such as’

initiating a treatment or nof, or making a diagnosis or
not, it also applies to situations with ordered categories
or continuous variables. Conventional psychometric
concepts such as reliability and validity are prerequisites
for utility, but they do not guarantee it. Traditional
evaluations of psychological testing have not formally
incorporated the concept of costs in either sense—fiscal
or risk of harm.

Using utility as an organizing principle has radical
implications for the teaching and practice of assessment.
Assessment methods can justify their place training and
practice if they clearly address at least one aspect of
prediction, prescription, or procsss—the “Three Ps” of
assessment utility (Youngstrom, 2008). Prediction refers
to association with a criterion of importance, which could
be a diagnosis, but also could be another category of
interest, such as adolescent pregnancy, psychiatric hospi-
talization, forensic recidivism, graduation from high
school, or suicide attempt. For our purposes, the criterion
could be continuous or categorical, and the temporal
relationship could be contemporaneous or prospective.
The goal is to demonstrate predictive validity for the
assessment procedure by any of these methods and to
make a compelling case that the effect size and cost/bene-
fit ratio suggest utility. Prescription refers more narrowly
to the assessment providing information that changes the
choice of treatment, either via matching treatment to a
particular diagnosis or by identifying a moderator of
treatment. Similarly, process refers to variables that
"inform about progress over the course of treatment and
guantify meaningful outcomes. These could include med-
iating variables, or be measures of adherence or treatment
response. Bach of the Three Ps demonstrates 4 connec-
tion to prognosis and treatment. These are not the only
purposes that could be served by psychological assess-
ment, but they are some of the most persuasive in terms
of satisfying stakeholders that the assessment method is
adding value to the clinical process (Meehl, 1997). Many
of the other conventional goals of psychological assess-
ment (Sattler, 2002) can be recast in terms of the Three
Ps and utility: Using assessment as a way of establishing
developmental history or baseline functioning may have
predictive value or help with treatment selection, as can
assessment of personality (Harkness & Lilienfeld, 1997).
Case formulation speaks directly to the process of work-
ing effectively with the individual. Gathering history for
its own sake is much less compelling than linking the find-
ings to treatment and prognosis (Hunsley & Mash, 2007;
Nelson-Gray, 2003).

It was surprising to me as an educator and a psychol-
ogist how few of the commonly taught or used techniques

can demonstrate any aspect of prediction, prescription,
or process—let alone at a clinically significant level
{Hunsley & Mash, 2007). Surveys canvassing the content
of training programs at the doctoral and internship level
(Childs & Eyde, 2002; Stedman et al., 2001; Stedman,
Hatch, Schoenfeld, & Keilin, 2005), as well as evatuating
what methods are typically used by practicing clinicians
(Camara, Nathan, & Puente, 1998; Cashel, 2002), show
that people tend to practice similar to how they were
trained. There is also a striking amount of inertia in the
lists, which have remained mostly stable for three dec-
ades (Childs & Eyde, 2002). Content has been set by
habits of training, and these in turn have dictated habits
of practice that change slowly if at ail.

When 1 first taught assessment, I used the courses I
had taken as a graduate student as a template and made
some modifications after asking to see syllabi from a few
colleagues. The result was a good, conventional course;
but the skills that I taught had little connection to the
things that I did in my clinical practice as I pursued
licensure. Much of my research has focused on assess-
ment, but that created a sense of cognitive dissonance
compared to my teaching and practice. One line of
research challenged the clinical practice of interpreting
factor and subtest scores on cognitive ability tests. These
studies repeatedly found little or no incremental validity
in more complicated interpretive models (e.g., Glutting,
Youngstrom, Ward, Ward, & Hale, 1997), yet they
remained entrenched in practice and training (Watkins,
2000). The more disquisting realization, though, was
that my own research into assessment methods was dis-
connected from my clinical work. If conventional
group-based statistics were not changing my own prac-
tice, why would I put forth my research to students or
to other practitioners? Why was I not using the assess-
ments I taught in class? When I reflected on the curricu-
lum, I realized that [ was teaching the “same old” tests
out of convention, or out of concern that the students
needed to demonstrate a certain degree of proficiency
with a variety of methods in order to match at a good
internship (Stedman et al., 2001).

What was missing was a clear indication of utility for
the client. Reviewing my syllabi, or perusing any of the
tables ranking the most popular assessment methods,
emphasized the disconnect: Does scoring in a certain
range on the Wechsler tests make one a better or worse
candidate for cognitive behavioral therapy? Does verbal
ability moderate response to therapies teaching com-
munication skills? How does the Bender Gestalt test
do at predicting important criteria? Do poor scores on
it prescribe a change in psychological intervention? . . . or
or tell about the process of working with a cliemt?.. .-
What about Draw a Person? Qur most widely used tools
do not have a literature establishing their validity in
terms of individual prognosis or treatment, and viewed
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through the lens of utility they look superfluous. Yet
these are all in the top 13 most widely used for assessing
psychopathology in youths, according to practitioner
surveys (Camara et al., 1998; Cashel, 2002), even though
they do not feature prominently in evidence-based
assessment recommendations (Mash & Hunsley, 2005).

Evidence-based medicine (EBM) is rooted in a differ-
ent tradition, grounded in medical decision making and
initially advocated by internal medicine and other spe-
cialties bearing little resemblance to the field of psy-
chology (Guyatt & Renmie, 2002; Straus et al., 2011).
EBM has grown rapidly, however, and it has a variety
of strengths that could reinvigorate psychological assess-
ment practices if there were a way to hybridize the two
traditions {Bauer, 2007). The principles of emphasizing
evidence, and integrating nomothetic data with clinical
expertise and patient preferences, are consistent with
the goals of “evidence-based practice” (EBP) in psy-
chology (Spengler, Strohmer, Dixon, & Shivy, 1995;
Spring, 2007). Indeed, the American Psychological
Association (2005) issued a statement endorsing EBP
along the lines articulated by Sackett and colleagues
and the Institute of Medicine. However, this is more
agreement about a vision; and there is a fair amount
of work involved in completing the merger of the differ-
ent professional traditions. In much of what follows, I
refer to EBM instead of EBP when talking about assess-
ment, because EBM has assessment-related concepts
that have not yet been discussed or assimilated in EBP
in psychology. Key components include a focus on mak-
ing decisions about individual cases, and knowing when
there is enough information to consider something
“ruled out™ of further consideration or “ruled in” as a
focus of treatment. EBM also has a radical emphasis
on staying connected to the research literature, including
such advice as “burn your textbooks-—they are out of
date as soon as they are published” (Straus et al.,
2011). The emphasis on scientific evidence as guiding
clinical practice seems philosophically compatible with
the Boulder Model of training, and resonates with
recent calls to further emphasize the scientific compo-
nents of clinical psychology (McFall, 1991).

EBM’s focus on relevance te the individual puts util-
ity at the forefront: Each piece of evidence needs to dem-
onstrate that it is valid and that it has the potential to
help the patient (Jaeschke, Guyatt, & Sackett, 1994).
However, most discussions of EBP in psychology have
focused on therapy, with less explication of the concepts
of evidence-based assessment {see Mash & Hunsley,
2005, for comment). Despite the shared vision of EBM
and the American Psychological Association’s endorse-
ment of EBP, most of the techniques and concepts
involved in assessment remained in distinct silos. For
example, the terms “diagnostic likelihood ratio,” *‘pre-
dictive power,” “wait-test” or “‘test-treat threshold,”

or even ‘‘sensitivity’”’ or “specificity’” are not included
as index terms in the current edition of Assessment of
Children and Adolescents (Mash & Barkley, 2007; these
terms are defined in the assessment context later in this
article). A hand search of the volume found five entries
in 866 pages that mentioned receiver operating charac-
teristic analysis or diagnostic sensitivity or specificity
{excluding the chapter on pediatric bipolar disorder,
which was heavily influenced by the EBM approach).
Of those five, one was a passing mention of poor sensi-
tivity for an autism screener, and the other four were the
exceptions among a set of 77 trauma measures reviewed
in a detailed appendix. Discussions of evidence-based
assessment have focused on reliability and classical con-
cepts of psychometric validity but not application to
individual decision making in the ways EBM proposes
{Hunsley & Mash, 2005; Mash & Huunsley, 2005).

Conversely, treatments of EBM barely mention
reliability and are devoid of psychometric concepts such
as latent variables, measurement models, or differential
itemn functioning (Guyatt & Rennie, 2002; Straus et al.,
2011), despite. the fact that these methods are clearly
relevant to situations where the “gold standard™ cri-
terion diagnosis is missing or flawed (Borsboom, 2008;
Kraemer, 1992; Pepe, 2003). Similarly, differential item
functioning, tests of structural invariance, and the fra-
meworks developed for testing statistical moderation
would advance EBM’s stated goals of understanding
the factors that change whether the research findings
apply to the individual patient (i.e., what are the moder-
ating factors?; Cohen, Cohen, West, & Aiken, 2003) and
understanding the process of change (i.e., the mediating
variables; MacKinnon, Fairchild, & Fritz, 2007).

The two traditions have much to offer each other
{Bauer, 2007). Because the guiding visions are congru-
ent, it is often straightforward to transfer ideas and tech-
niques between the EBM and psychological assessment
EBP silos. The ideas from EBM have reshaped how 1
approach research on assessment, and reorganized my
research and teaching to have greater relevance to
individual cases. Our group has mostly applied these
principles to the assessment of bipolar disorder (e.g.,
Youngstrom, 2007; Youngsirom et al., 2004; Young-
strom, Freeman, & Jenkms, 2009), but the concepts
are far more broad. In the next section I lay out the
approach to assessment as a general model and discuss
the links to both EBM and traditional psychological
assessment. This is not an introduction to EBM; there
are comprehensive resources available (Guyatt &
Rennie, 2002; Siraus et al, 2011). Instead, I briefly
describe some of the central features from the EBM
approach to assessment and then lay out a sequence of
steps for integrating these ideas with clinical psychology
research and practice. The synthesis defines a set of new
research questions and methods that are highly clinically
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relevant, and it reorganizes assessment practice In a way
that is pragmatic and patient focused (Bauer, 2007). The
combination of EBM and psychological assessment also
directly addresses the “utility gap™ in current assessment
practice and training (Hunsley & Mash, 2007). Sections
describing research are oriented toward filling existing
gaps, not reinforcing any bifurcation of research from
practice. )

A BRIEF OVERVIEW OF
ASSESSMENT IN EBM

EBM focuses on shaping clinical ambiguity into answer-
able questions and then conducting rapid and focused
searches to identify information that addresses each ques-
tion (Straus et al., 2011}. Rather than asking, “What is the
diagnosis?” an EBM approach would refine the question
to something like, “What information would help rule in
or rule out a diagnosis of attention deficit/hyperactivity
disorder (ADHD) for this case?’ EBM references spend
little time talking about reliability and almost no space
devoted to traditional psychometrics such as factor analy-
ses or classical descriptions of validity (cf. Borsboom,
2006; Messick, 1995). Instead, they concentrate on a
Bayesian approach to interpreting tests, at least with
regard to activities such as screening, diagnosis, and
forecasting possible harm. The core method involves esti-
mating the probability that a patient has a particular
diagnosis, or will engage in a behavior of interest (such
as relapse, recidivism, or self-injury), and then using
Bayesian methods to combine that prior probability with
new information from risk factors, protective factors, or
test results to revise the estimate until the revised prob-
ability is low enough to consider the issue functionally
“ruled out,” or high enough to establish the issue as a
clear target for treatment (Straus et al., 2011).

Bayes’ Theorem, a way of combining probabilities, is
literally centuries old (Bayes & Price, 1763). There are
two ways of interpreting Bayes’ Theorem: A Bayesian
interpretation focuses on the degree to which new evi-
dence should rationaily change one’s degree of belief,
whereas a frequentist interpretation connects the inverse
probabilities of two events, formally expressed as:

P(BlA)P(A)

PAIB) =" ()

In this formula, P{A) is the prior probability of
the condition, before knowing the assessment result;
P(A|B) is the posterior probability, or the revised prob-
ability taking into account the information value of the
assessment result; and P(B|A)/P(B) conveys the degree
of support that the assessment result provides for the
condition, by comparing the probability of cbserving
the result within the subset of those that have the

condition, P(B|A), to the overall rate of the assessment
result, P(B). For example, if 20% of the cases coming
to a clinical practice have depression—base rate =
P(A)=20%—and the client scores high on a test with
90% diagnostic sensitivity to depression—P(B|A) = 90%,
4%, or 90% of cases with depression scoring positive—
then Bayes’ Theorem would combine these two numbers
with the raie of positive test results regardless of diag-
nosis to generate the probability that the client has
depression conditional upon the positive test result. If
30% of cases score positive on the test regardless of diag-
nosis (what Kraemer, 1992, called the “level” of the test,
to distinguish it from the false alarm rate), then the prob-
ability that the client has depression rises to 60%. Con-
versely, if the client had scored below threshold on the
same test, then the probability of depression drops to less
than 3%. The example shows the potential power of
directly applying the test results to the individual case
but also illustrates the difficulty of combining the infor-
mation intuitively, as well as the effort involved in tra-
ditional implementations of the Bayesian approach.

Luminaries in clinical psychology such as Paul Mechl
{Meehl & Rosen, 1955), Robyn Dawes (Dawes, Faust, &
Meehl, 1989), and Dick McFall (McFall & Treat, 1999)
have advocated incorporating it into everyday clinical
practice. Some practical obstacles have delayed the wide-
spread adoption of the method, including that it requires
multiple steps and some algebra to combine the infor-
mation, and the posterior probability is heavily dependent
on the base rate of the condition. An innovation of the
EBM approach is to address these challenges by offering
online calculators or a “slide rule” visual approximation,
a probability nomogram (see Figure 1), avoiding the need
for computation, albeit at the price of some loss in pre-
cision (Straus et al., 2011). The nonlinear spacing of the
markers on each line geometrically accomplishes the same
effect as transforming prior probabilities (the left-hand line
of the nomogram) into odds, then multiplying by the
change in the diagnostic likelihood (plotted on the center
line) to extrapolate to the posterior probability (the
right-hand line), again avoiding the algebra to convert
the posterior odds back into a probability (see the appen-
dix, or Jenkins, Youngstrom, Washburm, & Youngstrom
2011, for a worked illustration).

A second, more conceptual innovation developed by
EBM is to move past dichotomous “positive test/
negative test result” thinking and to suggest a multi-
tiered way of mapping probability estimates onto
clinical decision making. In theory, the probability esti-
mate of a target condition could range from 0% to 100%
for any given case. In practice, almost no cases would
have estimated probabilities of exactly 0% or LOO%,
and few might even get close to those extremes given
the limits of currently available assessment methods.
The pragmatic insight is that we do not need such
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¢xtreme probability levels in order to make most clinical
decisions (Straus et al., 2011). If the revised probability
is high enough, then it makes sense to initiate treatment,
in the same way that if the weather forecast calls for a
95% chance of showers, then we would do well to dress
for rain. EBM calls the threshold where it makes
sense to initiate treatment the “test-ireat threshold”—
probabilities above that level indicate intervention,
whereas below that same point suggest continued assess-
ment (Straus et al., 2011). Similarly, there is a point
where the probability is sufficiently low to consider the
target condition “ruled out’” even though the probability
18 not zero. Below this “wait-test” threshold, EBM
argues that there is no utility in continued assessment,
nor should treatment be mitiated. The two thresholds
divide the range of probabilities and map them onto
three clinical actions: actively treat, continue assessing,
or decide that the initial hypothesis is not supported—
and either assess or treat other issues (Guyatt & Rennie,
2002; Straus et al., 2011). ‘

A third innovation in EBM is not to specify the
exact locations for the wait-test and test-treat thresh-
olds a priori. Instead, EBM provides a framework
for incorporating the costs and benefits attached to
the diagnosis, the test, and the treatment, and then
using them to help decide where to set the bars for a

particular case (Straus et al., 2011). Even better, there
are ways of engaging the patient and soliciting personal
preferences, including them in the decision-making
process. For effective, low-risk, low-cost interventions,
the treatment threshold might be so low that it makes
sense to skip the assessment process entirely, as
happens with routine vaccinations, or with the addition
of fluoride to drinking water (Youngstrom, 2008). Con-
versely, for clinical issues where the treatment is
freighted with risks, it makes sense to reserve the inter-
vention until the probability of the target diagnosis is
extremely high. For many families, atypical antipsycho-
tics may fall in that category, given the sericus side
effects and the relative paucity of information about
long-term effects on development (Correll, 2008). The
EBM method creates a process for collaboratively
weighing the costs, benefits, and preferences. This has
the potential to empower the patient and customize
treatment according to key factors, and it moves
decision making from a simple, dichotomous mode to
much more nuanced gradations. For the same patient,
the test-treat thresholds might be more stringent for
initiating medication than therapy, and so based on
the same evidence it may make sense to start therapy,
and wait to decide about medication until after
additional assessment data are integrated.

These three innovations of {(a) simplifying the
estimation of posterior probabilities; (b) mapping the
probability onto the next clinical action; and (c) incor-
porating the risks, benefits, and patient preferences in
the decision-making process combine to restructure
the process of assessment selection and interpretation.
Assimilating these ideas has led to a multistep model
for evaluating potential pediatric bipolar disorder
{Youngstrom, Jeokins, Jensen-Doss, & Youngstrom,
2012). This model starts with estimates of the rate of
bipolar in different settings, combines that with evidence
of risk factors such as familial history of bipolar
disorder, and then adds test results from either the
Achenbach (Achenbach & Rescorla, 2001) or more spe-
cialized mood measures. Qur group has published some
of the needed components, such as the “diagnostic like-
lihood ratios” (DLRs; Straus et al,, 2011) that simplify
using a probability nomogram (Youngstrom et al,
2004), and vignettes illustrating how to combine iest
results and risk factors for individual cases {Youngstrom
& Duax, 2005; Youngstrom & Kogos Youngstrom,
2005). We have tested whether weights developed in
one sample generalize to other demographically and
clinically different settings (Jenkins, Youngstrom,
Youngstrom, Feeny, & Findling, 2012). These methods
have large effects on how practicing clinicians interpret
information, making their estimates more accurate and
consistent,-and eliminating a tendency to overestimate
the risk of bipolar disorder (Jenkins, et al., 2011).
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The methods are not specific to bipolar disorder: The
core ideas were developed in internal medicine and have
generalized throughout other medical practices (Gray,
2004; Guyatt & Rennie, 2002). These ideas define a set
of clinically relevant research projects [or each new
content area, sometimes only involving a shift in
interpretation, but other times entailing new statistical
methods or designs. Adopting these approaches redis-
ects research to build bridges to clinical practice and ori-
ents the practitioner to look for evidence that will
change their work with the patient, thus spanning the
research—practice gap from both directions.

TWELVE STEPS FOR EBM, AND A
COROLLARY CLINICAL RESEARCH AGENDA

The process of teaching and using the EBA model In our
clinic has augmented the steps focused on a single dis-
order, and no doubt there will be more facets 10 add in
the future. A dozen themes is a good start for outlining
a near-future approach to evidence based assessment in
psychology. Table 1 lists the steps, & brief description
of clinical action, and the corresponding clinical research
agenda—reinforcing the synthesis of research and prac-
tice in this hybrid approach. Figure 2 lays cut a typical
sequence of working through the steps, and also maps
them onto the clinical decision-making thresholds from
EBM and the next clinical actions in terms of assessment
and treatment. All of these steps presume that the pro-
vider has adequate traiping and expertise to administer,
score, and interpret the assessment tools accurately, or
is receiving appropriate supervision while training in
their use (Krishnamurthy et al., 2004).

1. Identify the Most Common Diagnoses and
Presenting Problems in Qur Setting

Before concentrating on the individual client, it is impor-
tant to take stock of our clinical setting. What are the
common presenting problems? What are the usunal diag-
noses? Are there any frequent clinical issues, such as
abuse, custody 1ssues, Of self injury?

After making the short list of usual suspects, then it 1s
possible to take stock of the assessment tools and prac-
tices in the clinic. Are evidence-based assessment tools
available for each of the common issues? Are they routi-
nely used? What are the gaps In coverage, where fairly
common issues could be more thoroughly and accurately
evaluated? Recent work on evidence-based assessment in
psychology has anthologized different instruments and
reviewed the evidence for the reliability and validity of
each (Hunsley & Mash, 2008; Mash & Barkley, 2007}
These can help guide selection. Tests with higher
reliability and validity will provide greater precision

and more accurate SCOICS for high-stakes decisions
about individuals (Hummel, 1999; Kelley, 1927). Factor
analyses also help explicate how different scales relate to
underlying consiructs and to each other, allowing for
more parsimony in test selection,

Pareto’s “rule of the vital few” is a helpful approxi-
mation: It is not necessary 1o have the resources to
address every possible diagnosis or contingency, and
pursuing comprehensivencss would yield sharply dimin-
ishing returns. [nstead, approximately $0% of cases in
most clinics will have the same ~20% of the possible
clinical issues. Organizing the assessment methods to
address the common diagnoses will focus limited
resources to address the routine referrals and presenting
problems. Making the list of typical issues moTe explicit
also helps trainees and new clinicians to consider their
work context, and it turns descriptive data into insti-
tutional wisdom that can improve the assessment process
through the steps described next. Tests that do not have
adequate reliability or evidence of validity cannot have
utility for individual decision making. The heuristic of
“is this test valid, and will it help with the patient?”
(Siraus et al., 2011) provides a way of identifying tests
that we do not want 1o use, and should not continue to
teach, without new avidence that shows sufficient val-
idity. Thinking about the common presenting problems
and the reliable and valid tests that assess them also
would help organize a “core pattery”” if a clinic decides
to implement & standardized intake evaluation.

Clinical research agenda. One research approach
to identifying the common clinical issues is to conduct
clinical epidemiological studies, looking at the rates of
diagnoses and key behavioral indicators across a range
of service settings. Most epidemiological research
focuses on the general population, regardless of treat-
ment status. More relevant to clinicians would be the
distributions of diagnoses in outpatient practice, in spe-
cial education, in residential treatment, and the other
settings where we provide services.

A second research project would be to map the rela-
tively short list of families’ typical presenting concerns
(Garland, L ewczyk-Boxmeyer, Gabayan, & Hawley,
2004) onto the much larger list of diagnostic possibili-
ties. If a family comes in worried about aggression, what
is the shortlist of hypotheses t0 consider? What are the
cultural factors and beliefs about causes of behavior that
change how families seek help and engage with different
treatments (Carpenter-Song, 2009; Yeh et al,, 2005)?

2. Know the Base Rates of the Condition in Our
Setiing

Meenl (1954) advocated “betting the base rate” as a

simple strategy 1o improve the accuracy of clinical
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FIGURE 2 Mapping assessment results onto clinical decision making.

assessment, using the base rate as the Bayesian prior
probability before adding assessment findings. When
the same constellation of symptoms could be explained
by an exotic or a quotidian illness, wager on the com-
mon cause. A stomachache and fever are more likely
to be due to a cold virus than ebola hemhorragic fever,
unless there are many other risk factors and signs that
point toward the more rare explanation. The clinical
epidemiological rates provide a helpful starting point
for ranking the potential candidates in terms of prob-
ability before considering any case-specific information,
organizing a set of potential clinical hypotheses. The
prevalence of different conditions also provides a good
starting estimate, taking advantage of what cognitive
psychologists call the “anchoring heuristic” (Croskerry,
2003; Gigerenzer & Goldstein, 1996). Rather than inter-
preting case information intuitively, formally thinking
about the base rates as a starting point helps increase
the consistency of decision making across clinicians
{(Garb, 1998). Psychology has contributed both to the
research about decision making and cognitive heuristics
and to descriptive studies of prevalence in different
settings.

Clinical research agenda. As more clinical epi-
demiology studies are published, then meta-analyses
could describe general patterns across levels of service
and identify moderating variables that change referral
patterns. Studies using semistructured or structured
interviews provide valuable benchmarks against which
to compare local patterns. For example, if studies of
urban community mental health centers find that
roughly 50% of referrals meet criteria for a diagnosis
of ADHD but only 20% of youths at a local center
receive clinical diagnoses, or 80% for that matter, then
the benchmark raises important questions about
whether local assessment practices could benefit from
upgrading the evidence based components.

3. Evaluate the Relevant Risk and Moderating
Factors

Within the EBM framework, risk factors become data
to integrate into the formal assessment process. The
DLR central to the EBM methed 1s a ratio of the diag-
nostic sensitivity to the false alarm rate. Put another
way, the DLR compares how often the test result or risk
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factor would occur in those with the diagnosis (i.e., sen-
sitivity) versus its rate in those without the diagnosis
(i.e., false alarm rate). If low birth weight was present
in 3% of youths with ADHD but only 1% of those with-
out ADHD, then the DLR attached to low birth weight
would be 3.0 for ADHD. The DLR is the factor by
which the odds of diagnosis change in Bayesian analysis.
For clinical purposes, the conceptual status of low birth
weight changes from an empirically identified “risk
factor” to a variable contributing a specific weight to
decision making about a particular individual case.
EBM suggests that risk factors or tests producing DLRs
of less than 2 are rarely worth adding to the evaluation
process, whereas values around 5 are often helpful, and
values greater than 10 frequently have decisive impact
on an evaluation {Straus et al., 2011).

Clinical research agenda. Extensive developmental
psychopathology research has focused on identifying
risk and protective factors. However, these are primarily
reported in terms of statistical significance and group-
level effect sizes (Kraemer et al., 1999). The next step
is to convert these findings into a metric amenable to
idiographic assessment and decision making. The
necessary statistics to generate DLRs for risk factors
are simple. A chi-squared test comparing the presence
or absence of the risk factor in those with or without
the diagnosis is sufficient to test the validity of the risk
factor (Kraemer, 1992). The next step, rarely taken jul
psychology to date, is to report the percentages: How
commoen is the risk factor in those with the diagnosis
versus without? Those constitute the numerator and
denominator of the DLR.

4. Synthesize Broad Instruments into Revised
Probability Estimates

Many clinics and practitioners use a broad assessment
instrument as a standard element of their intake (e.g.,
Child Behavior Checklist, Behavior Assessment System
for Children: Achenbach & Rescorla, 2001; Reynolds
& Kamphaus, 2004). Broad instruments have a variety
of strengths, including providing norm-referenced scores
that compare the level of problems to what would be
age- and gender-typical levels, as well as systematically
assessing multiple components of emotional and beha-
vior problems regardless of the particular referral ques-
tion. This breadth prevents some cognitive heuristics
that otherwise plague unstructured clinical assessments,
such as concentrating only on one hypothesis, or
“search satisficing” and stopping the evaluation as soon
as one plausible diagnosis is identified (Croskerry, 2003;
Spengler et al., 1995). The next step in an evidence-based

assessment approach is to incorporate the test results

and see how they raise or lower the posterior probability
of the contending diagnoses. In the Bayesian EBM
framework, the test score ranges have DLRs attached,
and these get combined with the prior probability and
risk factor DLRs to generate a revised probability esti-
mate. It is worth noting that broad measures will not
cover all possible conditions, despite their breadth.
Problems that are rare in the general population may
not have enough representation to gemerate their own
“syndrome scale.”” This does not invalidate the use of
broad measures in an EBA approach, but rather
reminds us to be aware of the limits of content coverage
and not unwittingly exclude clinical hypotheses outside
of the scope of coverage. '

Clinical research agenda. There have been a smat-
tering of studies using Receiver Operating Characteristic

{ROC) analyses to evaluate the diagnostic efficiency of

broad instruments with regard to specific diagnoses such
as ADHD (e.g., Chen, Faraone, Biederman, & Tsuang,
1994) and anxiety (e.g., Aschenbrand, Angelosante, &
Kendall, 2005). The next step would be to calculate mul-
tilevel likelihood ratios attached to low, mederate,
and high scores on the test (Guyatt & Rennie, 2002).
The multilevel approach preserves more information
from continuous measures, and it also is likely to be
more generalizable and less sample dependent than
approaches focused on picking the “optimal” cut scores
(Kraemer, 1992). The approach can be simple yet still
highly informative: Samples could be divided into thirds
or quintiles on the Externalizing or Internalizing scale,
and then the percentage of cases with the diagnosis com-
pared to the percentage without the diagnosis in each
score stratum to determine the diagnostic likelihood
ratio (e.g., Youngstrom et al., 2004). As the research
literature becomes more rich, then it would be possible
for meta-analyses lo lest the generalizability of results
and document moderaiing factors (Hasselbad &
Hedges, 1993).

5. Add Narrow and incremental Assessments to
Clarity Diagnoses

At some clinics a common referral issue may not be
adequately assessed by broad instruments. Pervasive
developmental disorders, eating disorders, bipolar disor-
ders, and other topics all may require the addition of
more specialized measures or checklists (Mash &
Hunsley, 2005). Again, a good survey of the common
issues at a particular setting guides rational additions
to the assessment battery. Some important issues may
only be addressed by a single item or omitted entirely
from broad assessment measures: The Achenbach
instruments do not have scales for mania, eating
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disorders, or autism, per se, for example. Psychological
research has also made advances in terms of document-
ing incremental validity of combinations of tests
(Johnston & Murray, 2003) as well as statistically testing
what factors moderate the performance of tests (Cohen
et al,, 2003; Zumbo, 2007). The best candidates for
addition to the assessment protocol will be tools that
have demonstrated validity for the target diagnosis,
and ideally have DLRs available so that the scores can
be translated directly into a revised probability.

Clinical research agenda. Validating more narrow
tests for diagnostic efficiency involves several steps. At
carly stages, studies performing receiver operating
characteristic analyses would establish the discriminative
validity of the assessment (McFall & Treat, 1999). Ide-
ally the study design would follow the recommendations
of the Standardized Reporting of Diagnostic tests guide-
lines (Bossuyt et al., 2003), and it wonld use clinically
generalizable comparison groups to develop realistic
estimates of performance (Youngstrom, Meyers,
Youngstrom, Calabrese, & Findling, 2006a). Later steps
in the research process could include comparing the
ROC performance of multiple tests either in the same
sample (using procedures developed by Hanley &
McNeil, 1983), or meta-analytically (Hasselbad &
Hedges, 1995). Logistic regression models, using diag-
nosis as the dependent variable, could test whether there
is incremental value in combining different tests. Logistic
regression also offers a flexible framework for testing
potential moderators of assessment performance, such
as gender, ethnicity, culture (Garb, 1998), or credibility
of the informant (Youngstrom et al., 2011). EBM teaches
us to ask, “Do these results apply to this patient?”
(Straus et al., 2011). The psychometric tradition has
developed powerful tools to answer the question -of
whether results generalize, versus the validity changing
due to demographic or clinical characteristics (Borsboom,
2006). When appropriate samples are available, then
generating multilevel likelihood ratios for the narrow
instrument also would be crucial to facilitate clinical
application.

6. Interpret Cross-Informant Data Patterns

A stock recommendation in clinical assessment of youths
is to gather data from multiple informants, inchuding
parents, teachers, and direct observations, as well as
self-report or performance measures from the youth.
However, it is well-established that these different sources
of information show only modest to moderate conver-
gence, usually in the range of r=.i—4 (Achenbach,
McConaughy, & Howell, 1987). Additional data can
actually degrade the quality of clinical decision making,

especially when the few data have low validity for the
critetion of interest or when suboptimal strategies are
used to synthesize information. Context and diagnostic
issue moderate the validity of data across informants
(De Los Reyes & Kazdin, 2005). Self-report of atiention
problems, or teacher report of manic symptoms, are
examples of information with validity that is significantly
lower than could be gleaned by asking the same questions
of other sources. Adding more tests to a battery always
increases the time, cost, and complexity, but it does not
always improve the output (Kraemer, 1992). Cross-
informant data often add considerably to the time and
expense of an assessment. The psychological assessment
literature has developed to a point where we can decide .
when the additional assessment is worth the effort, and
when it would be more efficient to forego. A related point
is that we can anticipate common patterns of disagree-
ment: Whoever initiates the referral will usually be the
most worried party. Low cross-informant correlations
and regression to the mean will combine so that the typi-
cal scenario often looks unimpressive in terms of agree-
ment: If the average level of parent-reported problems
has a T score of 70, the expected level of youth or teacher
reported problems would be in the range of 34 to 56
{Achenbach & Rescorla, 2001; Youngstrom, Meyers,
Youngstrom, Calabrese, & Findling, 2006b). Recogniz-
ing and thinking through common scenarios will help
avoid misinterpreting patterns in the cross-informant
data (Croskerry, 2003). When different informants have
shown incremental validity, then integrating the different
scores into a revised probability makes sense. Even when
incremental validity for diagnostic purposes may be poor,
there is still value in assessing cross-informant agreement
with regard to motivation for treatment (Hunsley &

" Meyer, 2003).

Clinical research agenda, The ideas of cross-
informant data and validity are well developed in
psychological assessment and virtually unknown in the
traditional EBM literature. ROC and logistic regression
again provide an analytic framework for evaluating the
diagnostic efficiency of each informant’s perspective and
testing whether there is significant incremental value
added by combining different informants’ perspectives.

7. Finalize Diagnoses by Adding Necessary
Intensive Assessment Methods

One of the goals in sequencing the assessment steps is to
try to set up a “fast and frugal” order that maximizes
the information value of instruments already widely
used (Gigerenzer & Goldstein, 1996) and that minimizes
the additiona! time and expense used in the first wave of
assessment for a case. Based on the imitial findings,
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many clinical hypotheses will be “ruled out.” However,
few of our assessment tools are sufficiently specific to a

diagnostic issue or accurate enough to confirm a diag-

nosis on their own. After conducting the initial evalu-
ation, clinicians will often find that  the revised
probability estimate falls in the middle “assessment
zone,” and additional assessment is needed to confirm
or disconfirm the diagnosis. More intensive and expens-
ive tests are justified for contending diagnoses at this
stage: The prior steps have screened out lew probability
cases so that the more expensive methods are not being
used indiscriminately (Kraemer, 1992). Reserving some
procedures until there are documented risk factors and
suggestive findings helps establish “medical necessity™
for added assessment.

One good option would be to perform a structured or
semistructured diagnostic interview, or at least the mod-
ules that are relevant to the diagnostic hypotheses for
the particular case at hand. Structured interviews are
more reliable and valid than unstructured clinical inter-
views, and they do a better job of detecting comorbid
diagnoses if the full version is administered {Rettew,
Lynch, Achenbach, Dumenci, & Ivanova, 2009). How-
‘ever, they are not a panacea: They do not have perfect
validity themselves, and they can take more time than
unstructured interviews (Kraemer, 1992). Also, none
of them include all possible diagnoses, and any given
protocol may omit at least one diagnosis that might be
common at a particular setting. Until the most recent
version, for example, the Kiddie Schedule for Affective
Disorders and Schizophrenia (Kaufman et al., 1997)
did not include a module for pervasive developmental
disorders; and many interviews designed for use with
youths omit bipolar disorder, eating disorders, nonsuici-
dal self-injury, or other conditions that have become a
concern since the interviews were written or validated.

Of interest, structured approaches may be more
popular with clients than with the practitioners, who cite
concerns about damaging rapport as well as loss of pro-
fessional autonomy as objections to routine use of more
structured approaches (Suppiger et al., 2009). Structured
approaches may put more administrative burden on the
clinician as well as taking more time with the client
(Ebesutani, Bernstein, Chorpita, & Weisz, 2012). By pla-
cing semistructured approaches at Step 7, I advocate a
“combined” approach, where we consider the findings
from our setting (e.g., base rates), any risk factors that
might modify initial hypotheses, and the results from
any checklists or rating scales sefore beginning an inter-
view. Although Step 7 sounds late in the process, it actu-
ally falls in the first 5 to 15min of working with an
individual case. Equipped with the context and data
from the prior steps, it becomes possible to decide
whether to change interviews or augment with other
modules or tests to cover gaps in the default interview.

It also might be possible to omit modules from a
semistructured interview based on revised probabilities
falling below the *“wait-test” threshold, although the
time savings will be modest if the interview already
was structured to “skip out” after a few negative
responses to screening questions.

Other strategies that make sense to invoke at this stage
include any other procedure that has shown incremental
validity for the question of interest (Johnston & Murray,
2003) but might be too expensive or burdensome to use
more generally. Essentially, this stage is a “selected or
targeted” zone of assessment, analogous to selected, sec-
ondary interventions in the parlance of the International
Institute of Medicine and of community mental health
(Mechanic, 1989). Neurocognitive testing, daily mood
charting, and soon various forms of brain imaging all
might fit in this category.

Clinical research agenda. The field has been doing
a good job of validating assessment strategies. The next
step needed is to evaluate these tools embedded in
assessment sequences tailored for distinct settings. Test
consumers should not accept the developers’ descrip-
tions of test performance uncritically but rather think
about how characteristics in the target and comparison
group affect test performance (Bossuyt et al., 2003;
Youngstrom et al., 2006a).

8. Refine Assessment for Case Formulation,
Treatment Planning, and Goal Setiing

There are a large number of general medical conditions
and medication-related side effects that can masquerade
as psychological issues. These often are measured in
haphazard fashion, rather than via structured review
of systems. Similarly, there are many potential treatment
targets or outcome modifiers—such as personality or
temperament traits, school adjustment, family function-
ing, parental education level—that also could be valu-
able to assess as part of case conceptualization and
treatment selection. As we learn more about moderators
of outcome, and factors that make people better
matches for some treatments than others, crganizing
assessment to rapidly evaluate these relevant mederators
will be an excellent opportunity to integrate research
and practice. Assessing quality of life and functioning
also is pivotal in establishing treatment goals beyond
symptom reduction (Frisch, 1998).

Clinical research agenda. Much more needs to be
done in terms of systematizing the evaluation of treat-
ment moderators and also “Axis III” factors (American
Psychiatric Association, 2000), such as medications and
general medical conditions that have psychelogical
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effects. Here, the initial research can move from
descriptive studies to examining these variables as mod-
erators of treatment response or predictors of optimal
treatment matich.

9. Measure Processes ("Quizzes, Homework, and
Dashboards")

Once treatments are started, then the role of assessment
changes from diagnosis to monitoring treatment pro-
gress, including mediators, process variables, and out-
comes. Sometimes the intervention itself will generate
products that can be used for progress checks. Examples
would include behavior tracking charts, reward calen-
dars, daily report cards, three-column and five-column
charts from cognitive-behavioral therapy, and daily
mood charts (Y oungstrom, 2008). Many aspects of fune-
tional behavioral analysis fit well in this context, too
(Vollmer & Northup, 1996). Activities completed outside
of the therapy session are frequently described as “home-
work” to promote skill generalization. Extending the
metaphor, skill assessments during sessions could be
likened to “quizzes” to evaluate learning. All of these
can be ratcheted toward enhancing outcome by tracking
and plotting them systematically (Cone, 2001, Powsner
& Tufte, 1994). Weight loss programs all measure weight
repeatedly, and they have demonstraied added value of
written records of food consumption and gxercise on
producing greater and more lasting change (Grilo,
Masheb, Wilson, Gueorguieva, & White; 2011). Process
measurement is much more elaborated in psychological
assessment than in most of EBM, which has concen-
trated on diagnosis, treatment selection, and likelihood
of help versus harm as the primary assessment activities
(Straus et al., 2011). If the patient is failing to progress as
anticipated, and especially if there are complications, we
should also use this as an opportunity to reassess our
case formulation and diagnoses.

Clinical research agenda. Much could be done

looking at human factors that promote the uptake of
some tracking methods over others. Does a smartphone
application improve ustilization compared to pencil and
paper (e.g., Chambliss et al., 2011)? Does better uiiliza-
tion lead to better outcome or more durable effects?
Augmentation or dismantling studies, adding or sub-
traciing different elements of process tracking, can be
embedded within other trials or routine care at clinics,
helping to identify what forms of tracking are most help-
ful. Another promising line of work would be examining
how to package these assessments into “dashboards”
that provide a clear summary of progress easily
interpreted by family and therapist alike (Few, 2006;
Powsner & Tufte, 1994).

10. Chart Progress and Outcome (“Midterm and
Final Exams”)

Continuing with the education metaphor, oulcome
evaluation can be cast as the “final exam,” measuring
the amount of change over the course of treatment.
There are several operational definitions of outcome,
including loss of diagnosis, percentage reduction of
symptoms of a severity measure, Or ote complex defi-
nitions of “clinically significant change” that combine
information about the precision of the measure—such
as the “reliable change index”—with comparisons to
normative benchmarks based on distributions in clinical
and nonclinical samples {Jacobson & Truax, 1991). All
of these involve more lengthy and comprehensive evalu-
ation than the “process” measures just described, and so
these panels of assessment methods are used more epi-
sodically. In clinical practice, outcome evaluation is
more likely to be informal, based on the view that it is
obvious when people are improving, and the belief that
clients and payers will not accept the additional assess-
ment involved (Suppiger et al., 2009). Confrary to expec-
tation, clients are likely to view thorough assessments
positively (Suppiger et al., 2009), and payers arc more
likely to reimbursc assessments that are clearly linked
to treatment (Cashel, 2002). Services databases consist-
enily show modest rates of improvement and great het-
erogeneity in outcomes for treatment as usual, with
some cases improving markedly, and others actually
deteriorating. Meehl and others have argued that the
slow progress in psychological treatment is due in large
part to our failure to measure outcomes and get correc-
tive feedback about when our interventions help, are
inert, or even harm (Christensen & Jacobson, 1994,
Meehl, 1973).

Research about patterns of treatment response also
indicates potential value in having a scheduled “mid-
term,” where more intensive evaluation is done to quan-
tify early response to treatment. Early response to
intervention, both psychotherapy and pharmacological
(Curry et al., 2011), often predicts long-term response
(Howard, Moras, Brill, Martinovich, & Lutz, 1996). If
a person does not show improvement over the first 4 to
3 weeks or sessions, then it makes sense to either aug-
ment or change the modality of treatment {Lambert,
Hansen, & Finch, 2001). Careful assessment of carly
response is also crucial to monitoring side effects and
potential treatment-emergent changes in mood or beha-
vior that should trigger alterations in the treatment plan
(Joseph, Youngstrom, & Soares, 2009). Outcome evalu-
ation is another area where psychological assessment
has developed more sophisticated models for evaluating
individual change compared to the metrics commonly
used in EBM. Number needed to treat {the number of
people who would need exposure to the treatment for
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one more case to have a good cutcome), number needed
to harm (the number of people who would need exposure
to the treatment for one more case to experience harmful
side effects or iatrogenic outcomes), and similar indices
are all measures of probahilistic efficacy based on groups
of cases and dichotomous outcomes (Guyatt & Rennie,
2002). Psychological assessment offers much in terms
of benchmarking against typical ranges of functioning,
fooking at change on continuous measurss, and con-
sidering the precision of measurement when evaluating
individual outcomes.

Clinical research agenda. There are a variety of
methods worth investigating, including trials examining
whether the addition of assessment at the “midterm” or
end of acute treatment changes engagement, adherence,
and acute or long-term outcomes {e.£., Ogles, Melendez,
Davis, & Lunnen, 2001). A second line of work could
optimize instruments for outcome evaluation by demon-
sirating sensitivity to treatment effects, developing
shorter versions that retain sufficient precision to guide
individual treatment decisions, and establishing mean-
ingful benchmarks for “clinically significant change”
approaches.

11. Monitor Maintenance and Relapses

Many disorders of childhood and adolescence carry a
high risk of relapse, such as mood disorders; others are
associated with an elevated risk of developing later path-
ology, perhaps as forms of heterotypic continuity. Anxi-
ety often augurs later depression (Mineka, Watson, &
Clark, 1998), and ADHD often presages substance issues
or conduct problems (Taurines et al., 2010). More could
be done in terms of educating families around signs of
relapse or cues of early onset of later problems. Creative
work is being done with mood disorders, helping patients
identify signs of “roughening’” and changss in energy
or behavior that might offer early warming of relapse
(Sachs, 2004), and then planning ahead of time for stra-
tegies that can help restabilize mood or promote earlier
intervention to minimize the effects of recurrence. Given
what we know about the epidemiology of mental health
problems and developmental changes through ado-
lescence and early adulthood, a combination of general
screening and brief, targeted evaluations of warning
signs could accomplish much good. This aspect of assess-
ment has not received much attention from either the
EBM or psychological assessment traditions yet, and
represents a major growth area.

Clinical research agenda. It would be intriguing to
evaluate how customized assessment strategies might
predict shorter lag to seeking treatment, increased

utilization of prevention or early intervention services,
or diversion from more acute and tertiary treatments.
Similarly, it would be important to know whether brief,
broad coverage measures might have a role in primary
care or other settings as predictors of relapse or pro-
gression in youths who have previously benefitted from
treatment. Advances in technology make a variety of
“smart’ applications feasible as methods for monitoring
behavior for cues of relapse.

12. Solicit and Integrate Patient Preferences

The placement of the wait-test and treat-test thresholds
is flexible in EBM (Straus et al., 2011) {(see also Figure 2).
Their location is supposed to be guided by the costs and
benefits attached to the diagnosis or treatment, as well
as patient preferences. For dichotomous outcomes, such
45 recovery or remission, there is a developed framework
combining the number needed to treat with the number
needed to harm, yielding a Likelihood of Help versus
Harm that can be further adjusted based on patient pre-
ferences (Straus et al., 2011). There are other formal
mathematical approaches to synthesizing costs, benefits,
and assessment parameters to optimize decision thresh-
olds (Kraemer, 1992; Swets, Dawes, & Monahan, 2000),
too. The EBM approach is attractive because it is simple
enough that it could be done in session with families,
potentially working through several “what if...” sce-
narios together to help explore a range of options and
guide consensual decisions.

There is a rich layer of additional information that
could be added here, using surveys and interviews to sol-
icit beliefs about causes of emotional and behavioral
problems, differences in what is perceived as problematic,
and attitudes toward help-seeking and different services.
Beliefs about medication and therapy have great influ-
ence over treatment seeking and engagement (Yeh et al.,
2003). The effects of culture on decisions to seek or con-
tinue treatment are likely to be as big or bigger than cul-
ture’s moderating effects on the accuracy of assessments
or intervention efficacy. This aspect of assessment is one
of the most promising places to combine psychological
assessment’s sophistication about measuring beliefs, atti-
tudes, and preferences with the mathematical framework
and decision aids offered by EBM.

Clinical research agenda. Qualitative methods as
well as quantitative interviews and surveys have much
to add in terms of knowledge about patient preferences.
There also is a great deal that could be done integrating
preferences into the decision-making framework, adjust-
ing the test score thresholds for screening programs at a
policy level (Swets et al., 2000) or negotiating persona-
lized decision making with individual cases (Straus et al.,
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2011). The algorithms have been available for decades,
but it is only recently that technology has made it con-
venient for families and practitioners to use the tools.
Recent developments understanding the role of culture
in service selection, stigma, and attitudes to treatment
also provides more rich inputs into the decision-making
process {Hinshaw & Cicchetti, 2000; Yeh et al., 2003).
Although last in the “steps” listed here, understanding
patient attitudes is something we could profitably weave
through the entire assessment process.

DISCUSSION

When it convened more than a dozen years ago, the
Psychological Assessment Work Group of the American
Psychological Association concluded there was surpris-
ingly little published data to document the value of con-
ventional psychological assessment in terms of better
outcomes (Eisman et al, 1998; Meyer et al., 1998).
The situation has improved only modestly in subsequent
years (Hunsley & Mash, 2007). Our failure to measure
things that matter to families and for treatment still
coniributes to the slow progress of our interventions
(Meehl, 1973; Nelson-Gray, 2003).

EBM lacks the psychometric sophistication that has
characterized the best traditions of psychological assess-
ment. Psychological assessment has developed a wide
range of instruments, and psychometric models could
provide sophisticated techniques for honing the analyti-
cal underpinnings of EBM (Borsboom, 2008). What
EBM offers, though, is a pragmatic focus on understand-
ing and helping the individual case. EBM ties assessment
to clinical decision making with a directness and clarity
that has been missing in much of psychological assess-
ment. Integration is possible, keeping the psychometric
and conceptual strengths of psychological assessment
but incorporating them into the decision-making frame-
work articulated in EBM. The fit is not seamless, buf if is
patient centered, clinically relevant, and compelling.
Some of the looser connections will be promising areas
of investigation in their own right, EBM has historically
emphasized dichotemous outcomes (e.g., recovery,
death), whereas psychology has focused more on con-
tinuous measures. It is possible to convert dimensional
effect sizes, such as Cohen’s d or a correlation coefficient,
into other effect sizes such as risk ratios (Hasselbad &
Hedges, 1995), making it possible to reexpress outcomes
in metrics that fit within the EBM decision-making
framework, but it also would be iniriguing to develop
parallel approaches that capitalize on the grealer infor-
mation intrinsic to continuous measures.

Exploring the potential for synthesis reotganized my
approach to assessment research, teaching, and super-
vision. Viewing assessment through an EBM iinted lens

" defines a set of clinical research topics that comprise a

thematic program of investigation. The research designs-
and statistica! methods are readily available and not
compléex. Adopting these methods need not add to the
expense of the assessment process: Better decisions can
be made by using the same tools but interpreting them
differently. For example, we have found that there can
be pronounced changes in clinical decisions about vign-
ettes, with increased accuracy and consistency, and an
elimination of a tendency to overdiagnose bipolar dis-
order, based on identical assessment data combined with
brief training in the probability nomogram as a way of
interpreting scores (Jenkins et al., 2011). The value of

. these methods is not limited to bipolar disorder, any

mote than it would be limited to any single area within
medicine (Guyatt & Rennie, 2002). The hybridization of
psychological assessment with EBM ideas produces
ideas with vigor and clinical relevance to rejuvenate
assessment and ultimately improve outcomes for famil-
ies (Bauer, 2007).
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APPENDIX

Case Example

Referral Question: Tandiis a 10-year-old gir] living with
her biological parents and older sister who is coming for
an outpatient evaluation because her mother is con-
cerned about her increasing “‘mood swings.” Tandi is in
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regular education at a public school, taking accelerated
classes. Her mother describes her as having been outgo-
ing and cheerful as a child, but recently seems to have
become more quiet, irritable, and crabby, sometimes
snapping at her family, and recently slamming doors
and throwing things. According to her morm, the paternal
aunt has been diagnosed with bipolar disorder, and her
mom has heard that this runs in families. She wants to
know if Tandi has bipolar disorder.

Steps 1 & 2. Identify the Most Common Diagnoses and
Presenting Problems in Our Setting, and Know the Base
Rates of the Condition in Our Setting. The clinic where
Tandi’s family presented uses an electronic medical
record, so it is possible to produce a report listing the
most frequent diagnoses. The most cormumon diagnosis
is adjustment disorder (~60% of cases), foliowed by
attention deficit/hyperactivity disorder (ADHD; 40%),
oppositional defiant disorder (ODD; 35%), and major
depressive disorder (30%, but lower in younger children
and higher postpubertally). Posttraumatic stress disorder
(PTSD), conduct disorder, and bipolar spectrum disor-
ders are all diagnosed in roughly 10% of cases. The clin-
ician has compared these rates with published rates from
other outpatient settings and knows that the rank order
seems plausible compared to external benchmarks. The
somewhat higher rates of externalizing problems and
lower rates of anxiety disorders reflect logical patterns
in local referral sources. Based on this, bipolar disorder
is worth assessing to address the referral question, but
it is not a leading candidate. The clinic has stocked rating
scales and assessment tools for all of the diagnoses that
ocour in 10% or more of cases, so the resources are avail-
able to explore bipolar disorder further if warranted.

Step 3. Evaluate the Relevant Risk and Moderating
Factors (Also Hlustrating the Use of the Probability
Nomogram). Family history of bipolar disorder 15 a
well-established risk factor, based on decades of research
and multiple reviews. A clear diagnosis of bipolar in a
first degree relative is associated with a diagnostic likeli-
hood ratio (DLR) of 5.0, indicating a fivefold increase
in the odds of the youth having a bipolar disorder
(Youngstrom & Duax, 2005). A second-degree relative,
such as the paternal auit, will share on average half as
many genes with the person being assessed, and thus
confer half as much risk. The clinician asks the mother
for more details about the aunt. Per mother’s report,
the aunt has been psychiatrically hospitalized twice and
treated with lithium as well as an atypical antipsycho-
tic—all details that support a bipolar diagnosis. Concep-
tually, the aunt’s history is a “yellow flag” increasing the
index of suspicion for bipolar disorder. The clinician asks
the mother to complete the half-page Family Index of

Risk for Mood (Algorta et al, 2012) as a way of
gathering information about other relatives. The aunt
is the closest relative clearly affected by mood disorder,
although other relatives have histories of substance use
or depression. The clinician uses the probability nomo-
gram (Figure 1) to estimate how the family history
changes the probability of a bipolar disorder for Tandi.
The clinician begins by plotiing the base rate of bipolar
spectrum disorder at the clinic on the left hand line of
the nomogram, placing a dot at the 10%. The aunt’s
history of bipolar disorder would have a DLR of 2.5
(or half of the 5.0 attached to a first degree relative hav-
ing bipolar disorder). The 2.5 is plotted on the middle
line of the nomogram. Connecting the dots and extend-
ing across the right hand line yields an estimate of
~24% for the new, “posterior’” probability of bipolar dis-
order. If the clinician used an online calculator instead of
the nomogram, then he or she would generate a prob-
ability of 22%, not very different. The FIRM score of 8
also has a DLR of 2.5; plugging that DLR into the
nomogram would lead to a probability of ~22 to 24%.
Note that the clinician does not treat the FIRM score
and the aunt’s diagnosis as separate pieces of infor-
mation. Instead, the clinician either chooses to focus
on the one that seems more valid or uses each separately
to generate two probabilities that ““bracket” Tandi’s risk
in a form of sensitivity analysis that examines how sensi-
tive the estimates are to changes in the inputs. Here, both
results are close together, Both also are above the clini-
cian’s wait-test threshold. More assessment is needed to
decide whether bipolar is present or absent for Tandi.
Family history of bipolar disorder also increases the
risk of depression, ADHD, and a variety of other con-
ditions, typically with a DLR in the range of 1.5 to 3.0
based on a meta-analysis (Hodgins, Faucher, Zarac, &
Ellenbogen, 2002). However, because it is Tandr’s aunt,
not a first-degree relative, the conferred risk would be
half as high (falling in the 1.25 to 1.5 range). This is
low enough that the clinician decides to concentraic
on looking for more valid information rather than
speading time combining these DLRs with the prior
probabilities for the other diagnoses (Straus et al., 2011).

Step 4. Synthesize Broad Instruments into Revised Prob-
ability Estimates. Tandi’s mother completed the Child
Behavior Checklist (CBCL) as part of the core intake
battery the clinic uses. The T scores are 63 for Externaliz-
ing, 67 for Internalizing, 70 for Anxious/Depressed, 67
for Withdrawn/Depressed, 51 for Attention Problems,
66 for Aggressive Behavior, and 53 for Rule Breaking.
Impressionistically, the scores could be consistent with
an adjustment disorder (which is still the leading hypoth-
esis) or depression. The Externalizing scores look mild
for ODD, and the low Attention Problems decreases sus-
picion of ADHD substantially. The low Rule Breaking



FUTURE DIRECTIONS N PSYCHOLOGIC_‘AL ASSESSMENT

score also decreases the probability of conduct disorder,
which already was uncommon at the clinic (base rate of
10%). The clinician considers conduct disorder “ruled
out’”” unless there is new information that increases con-
cern about it. Adjustment disorder, depression, ODD,
ADHD, and bipolar are still the focus of assessment.
The clinician does 2 PubMed search on Child Behavior
Checklist” AND “bipolar disorder” AND “gensitivity
and speciﬁcity” and finds a paper that published DLRs
for the CBCL Externalizing SCOT¢ compared to a semi-
structured diagnostic criterion  (Youngstiom et al.
2004). The T of 63 is actually in the low range for youths
with bipolar disorder, and it is mote than twice as likely
for youth to SCOTe in this range if they do not have &
bipolar diagnosis (DLR=0.47). The clinician uses the
probability of 24% (from Step 3) as the new startng
point on the nomOZram left hand line, and plots the
DLR of 0.47 on the midline, producing a revised estimate
of ~15%. If the clinician used a calculator instead for all
of the steps, the probability estimate would be 12%.
Using similar approaches, the clinician fnds that the
probability of depression is up to about 65%, ADHD
is down to below 20%, and no information is readily
available for predicting adjustment disorder with the
CBCL. To this point, the clinician has neither added
any extra assessment tools to the battery except the
FIRM nor spent any additional time interviewing the
family. The steps have made the Tist of hypotheses and
the interpretation more gystemalic than would otherwise
often he the case, and relying on base rates and published
weights counteracts potential co gnitive heuristics due to
the family’s description of the presenting problem.

Step 3. Add Narrow and Incremental Assessments to
Clarify Diagnoses. Based on the current hypotheses
and probability estimates, the clinjcian decides 10 add
some mood rating scales evatluating both depressive
and hypomanic/manic symptoms as well as gather a
teacher report about Tandi’s school functioning. The
clinician opts for the Achenbach Teacher Report Form
as a conclse way of gathering data about attention prob-
lems (potentially ruling ADHD out if low, vs. indicating
continued assessment if high) as well as the degree of
pervasiveness of the aggressive behaviors (helpful for
the ODD hypothesis)- The literature suggests that the
teacher report of mood symptoms is unlikely to be
helpful for differential diagnosis but could be helpful
for treatment planning.

The clinician has Tandi complete the Child Depression
Inventory (CDL; Kovacs, 1992) and the Mood Disorder
Questionnaire (MDQ; Wagner et al., 2006). which has
the easiest reading level of the hypomania /mania rating
scales having pubiished data with youths (Y oungstrom.
2007). The clinician asks the mom to compilete the Parent
General Behavior Inventory, which asks about both
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depressive and hypomanic symptoms PGBL
Y oungstrom, Findling, Danielson, & Calabrese, 2001).
Because the mother 18 specifically concernad about the
possibility of bipolar disorder, the clinician and mother
agree to have her do the full-length version rather than
one of the abbreviated ones, to provide the most compre-
hensive description even though there is no statistical
advantage of the Jonger versus shorter versions. Mom's
scores for Tandi on the PGB] are 16 on the
Hypomanic /Biphasic Scale (28 items) and 39 on the
Depression Qeale (46 items)- The Hypomanic/ Biphasic
score falls in the low range for bipolar disorder, with a
DLR of .46. Using the nomogram, this reduces the prob-
ability of a hipolar disorder to ~ T%. Tandl's sCOes come
back moderately high on the CD1 and below threshold on
the MDQ. Using the sensitivity (38%) and specificity
{74%) published by Wagner ¢t al. (2006) yields a DLR
of 0.84. This is close enough to 1.0 that the clinician could
ignore it rather than feeding it into the nomogram of a
calculator; impressionistically, it is revising the low prob-
ability of bipolar digorder to become slightly lower still.
The scores on the CDI and PGBL Depression are both
suggestive of depression, raising the probability to ~85%.

Step 6. Interpret Cross-Informant Data Patterns. The
Teacher Report Form (TRE) comes back with all scores
below a T of 60. Tandi’s grades have been good (all 3s
and 4s on & 4-point scale). The low score on Attention
Problems from the teacher, combined with the other
assessment data, reduces the probability of ADHD
below 5%. The clinician considers it functionally ruted
out, based on the probability aund the absence of any
tred flags” in the academic record. The low scoTes do
not change the probability of a mood disorder. They
slightly reduce the chances of ODD. Tandi’s high
self-report of depressive symptoms is consistent with
her mom’s Teport of internalizing cOnCerns, suggesting
that Tandi may be motivated for treatment working
on internalizing 153U65.

" Step 7. Finalize Diagnoses by Adding Necessary Intensive

Assessment Methods. The clinician selects the depression
module of the MINI as a brief, structured interview to
formally cover the diagnostic criteria  for major
depression and dysthymic disorder, along with the
ODD module. The clinician also asks about recent life
gvents and potential stressots, looking for possible pre-
cipitants for an adjustment disorder. At this stage, the
clinician also considers other rival hypotheses that could
be consistent with the prcsentation. Before diagnosing
depression, we are supposed to rule out the possibility
of medication side effects or general medical conditions.
The elinician explains the rationale for doing the inter-
view and asks about medications, vitamins, ot other
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drugs that Tandi might be taking. Tandi has had regular
‘pediatrician visits, and her health has been good. She is
not taking any prescription medication, and to her
mom’s knowledge, neither her peer group nor her older
sister’s is using any illicit substances, The MINT results
identify a sufficient number of symptoms and duration
for a diagnosis of a major depressive episode, with
impairment at home. The severity appears mild to mod-
erate based on the rating scales as well as descriptions
during the MINI and the clinician’s observations of
Tandi. Based on assessment findings, the clinician
assigns a diagnosis of major depressive disorder, single
episode, moderate severity. The ODD module does not
pass threshold, and the clinician formulates the irrita-
bility as being a feature of the depression rather than a
seéparate diagnostic issue.

Step 8. Refine Assessment for Treatment Planning and
Goal Setting. Based on the information so far,
depression seems to be a main concern. The CDI and
CBCL Intemalizing provide good baseline scores for
severity of the problem. The clinician has charts indicat-
ing the number of points each measure needs to change
to demonstrate improvement (Youngstrom, 2007),

based on_the_reliable change index approach, as well

as benchmarks for treatment targets for “clinically sig-
nificant change” on those as primary outcore measures
(Jacobson & Truax, 1991). The clinician supplements
this with measures of quality of life to look at positive
aspects of functioning (Frisch, 1998) and selects the
KINDL as a brief, developmentally appropriate instru-
ment with both parent- and youth-report forms avail-
able (Ravens-Sieberer & Bullinger, 1998). To help
decide which therapetitic modality might be most help-
ful in reducing the depressive symptoms, the clinician
considers Tandi’s verbal ability educational level of the
family, and cultural background, all of which suggest
a good fit with cognitive behavioral or psychoeduca-
tional approaches. The clinician also decides to gather
more information about family functioning to gauge
the extent to which family dynamics and communication
might helpful o address, perhaps indicating a greater
emphasis on family-focused therapy.

Step 12. Solicit and Integrate Patient Preferences. As
noted in the article, it makes sense to do “Step 127
whenever in the assessment sequence it would be helpful
in making decisions about assessment or treatment. The
clinician presents the initial formulation to the family,
discussing how changes in Tandi’s mood can offer a par-
simonious explanation for the clinical picture emerging
from the testing. During the discussion, the clinician is
able to directly address the mother’s concern about
possible bipolar disorder, stating that the probability

of bipolar disorder is currently quite low, and pointing
to specific findings establishing the basis for that judg-
ment. The clinician and family discuss several different
options for treatment, ranging from “wait and see,”
through individual therapy for Tandi (involving sup-
portive discussion combined with problem-solving and
coping skills coaching), or family therapy, and antide-
pressant medication. Because no one in the immediate
family has taken an antidepressant before, the clinician
talks through the risks and benefits, providing the num-
ber needed to treat and the number needed to harm esti-
mates for each approach. The family decides to try an
approach combining some family psychoeducation with
individual therapy for Tandi, holding the medication in
abeyance because her depressive symptoms are siill only
mild to moderate, and thus the potential benefit seems
lower compared to the potential for side effects and
the family’s hesitation about using medication.

Step 9. Measure Processes (“Dashboards, Quizzes and
Homework”). Tandi and her mother download a mood
charting app onto the mother’s smartphone, and they
use this to track both of their moods on a daily basis.
This feeds directly into the mood monitoring and
problem-solving skills that the clinician works to teach
Tandi in individual sessions. The clinician also uses a
sticker chart with Tandi to track the number of times
each week that she tries new problem solving skills.

Step 10. Chart Progress and Outcome. In addition to
regularly reviewing the mood charting and “homework”
sticker chart, the clinician has Tandi and her mom repeat
the CDI and CBCL after six sessions to see if there is
measurable improvement on the primary outcomes.
The family completes these a third time, along with
repeating the quality of life measures, as they approach
the termination session. The updated scores are com-
pared to the “clinical significance” benchmarks as well
as the baseline scores. Discussing the benchmarks helps
the mother to reduce her sense of perfectionism, and
allays ber concerns that Tandi’s moodiness might be a
sigh of bipolar disorder, by giving her a better appreci-
ation for the behaviors that fail within typical function-
ing for Tandi's age.

Step 11. Monitor Maintenance and Relapse. During
the termination session, the clinician and family review
progress, celebrate their success, and plan for the future.
This includes a discussion about the possibility of
relapse. The clinician decides that this is important to
discuss given the high rate of relapse for depression,
and the fact that both early onset of depression and fam-
ily history of mood disorder are risk factors that
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increase Tandi’s chances of remission. The clinician
frames the potential for relapse as a possibility but
emphasizes that Tandi and the family have mastered
the skills to beat mood issues. The group discusses what
would be warning signs of depression starting to recur,
and they also make a list of gituations that might increase
stress and risk for relapse (such as getting a bad grade,
losing a friend, getting very sick, or if the family were
to relocate . ..). The list is framed as a set of “reminders”

to check in on everyone’s mood and coping when
dealing with stressful situations. The clinician and
mother also discuss warning signs that might raise con-
cern about bipolar disorder, as both the family history
and early onset suggest that if Tandi develops future
mood issues, they are more likely to follow a bipolar
spectrum coutse over the long term, even though she
did not show signs of bipolar iliness during this initial
episode.
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{b) Except as noted 0 9.01¢ {(#901C), psychologists provide opinions of the psyc‘nologicai characteristics of indiviguals only after they have
conducied an examination of the individuals adeguate to support thefr statements or cancliusions. When, despite reasonable efforts, such an
examination is not practical, psychologists docurnent the afforts they made-and the result of those efforts, clarify e probable impact of their
limited information an e reliability and validity of ineir opinions, and appropnately limit the nature and extent of theif conclusions of
recammendations. {See also Standards 2.0, goundaries of Competence {ritem=54201, and 9.08, Interpreting Assessment Results (,#906:\ 3

{c) When psychologists conduct a record review of provide consultation oF supenvision and an individual examination is not warranted oF
necessary for the apinion, psychologists explain this and the sources of information on which they pased their conclusions and
recommendations.

9.02 Use of Assessments
{al psychclogisis administer, adapt, scare, interpret, of use assessment techniques, interviews, tests, of instruments in 8 ranner and for
purposes that are appropriata in light of the regearch on of avidence of the usefuiness and proper applicaticn of ine technigues.

(b) Psychologists use assessmeant instiuments whose validity and reliability have been established for use with members of the population

tested. When such validity of reliability nas not been established, psycholog\sts describe the strengths and jimitations of @st results and
interpretation.

© psychologists use assessment methods that are appropriate to an indivigual's language preference and competence, unless the use of an
aliernative languags is relevani o the assessment issues.

9.03 Informed Consent in Assessments

(a) psychologists obtain informed consent for assessments, evaluations, OF diagnostic sarvices, as described in giandard 310, informed
Consent, except when {1 testing is mandated by law or governmental regulations; {2) informed consent i5 implied because testing is
conducted as @ routine educational, institutional, of organizational activity (e.g.. when participants voluntarily agree 10 assessment when
applying for a job); or (3) one purpase of the testing 15 10 evaluate decisional capacity. |nformed consent includes an explanation of the naiure
and purpose of the assessment, fees, nvolvement of third parties, and limits of confidentiality and sufficient opportunity forthe client/patient
o ask questions and receive answers.

(b} Psychologists inform persens with questionatﬂe capacity 10 consent or for whom testing is mandated by lawe ar govemmental reguiations
about the nature and purpose of the propoged assessment senvices, using Janguage that is reasonably understandab!e o the persen being
assessed. )

() Psycho'togists using the services of an interpreter obtain informed consent from the client/patient 1o use that interpreter, ensure that
confidentiality of test results and test security are maintained, and Include in their recommendations, reports, and diagnestic of evaluative
statements. including forensic testimany, discussion of any fimitations on ihe data obtained. (See also Standards 2.05, Delegation of Work 1o
Others (rriem=5#205}; 4.0, Maintaining Confidentiality (Pitem=74401 9.01, Bases for Assessments @0y, 9.06, Interpreting Assessment Resuits
#9086} . and 9.07, Assessment by Unqualified persons #907) )

9,04 Release of Test Data

{a) The term test data refers to raw and scaled scores, chenvpatient responses o test questions of stimuli, and psycholegists‘ notes and
recordings conceming client/patient statements and hahavior during an examination. Those porticns of test materials that include
clienvpatient responses are included in the definition of test data. Pursuant 1o 8 client/patient release, psychoiogists provide test data to the
cliant/patient of oiher persens identified in the release. psychologists may refrain from releasing test daia o protect @ client/patient of others
from cubstaniial harm ¢f misuse of misrepresentat‘mon of the data or the test, recognizing that in many instances release of confideniial
information under thase circumstances is reguiated DY law, (See also standard 81 Maintaining Test Security #91 )

(b} in the ahsence of & client/patient release, psychologists provide test data only 85 required by jaw or court order.

9.05 Test Construction
Psychologists who develop iests and other assessment rechnigues Use appropriate psychometnc procedures and current scientific or
p(ofessional knowledge for test design, standardization, validation, reduction of alimination of Bias, and recommendations for use.

9.06 Interpreting Assessment Resulis

When interpreting assessment results, including automated interpretations, psychologLsts take into account the purpose of the assessment as
well as the various test factors, test-taking abilities, and oiher characteristics of the person being assessed, such as situational, persona{.
linguistic, and cultural differences, that might affect psycholog‘nsts‘ judgmenté or reguce the accuracy of their interpretations. They indicate any
significant linnitations of thieir interpretations. (See also giandards 2.010 and ¢, Boundaries of Competence (?&tem=5#201b) Land 3.04 Unfair
Discriminaiion [Fitem=64301 3 :

9.07 Assessment by Ungualified Persons
Psychokogists do not promote the use of psycnological assessment techniques by unqualified persons, except when such Use is conducted
for training pUrEoses with appropriate supenvision. {See also Standard 205, Delegation of Work to Others (Pitern=5#205) }

9.08 Obsolete Tests and Outdated Test Results .
(a) psychologists do not base their assessment of intervention decisions of recommendations on data or tast results that are outdated for the
current purpose.

b Psychologists do not base such decisions of recommendations on tests and measuras that are obsoletz and not useful far the curre
pUIPoSe.



1/17/2020 ' Ethical Principles of Psychologists and Code of Canduct

9.09 Test Scoring and Interpreta{ion S_ervices .
{a} pPsychologists wino offer assassment of scoring services 10 other professiona!s accurately describe ihe purpose, norms, validity, reliabiliiy,
and applications of the procedures and any special qualifications applicable i@ their use. ’

(D) Psychalogists select scorng and interpretation services (including automated services) on the basis of evidence of the validity of the
program and proceduras as well as on other appropriate considerations. (See also Standard 2.0l and ¢, Boundaries of Compeatence {7
Hem=5£2010) }

[(ol] psychalogists retain responsibility for the appropriate appiication. interpretation, and use of assessment instruments, whether they score
and interpret such tests themselves cf USE automated or otner SErvICes. -

9.10 Explaining Assessment Results

Regardiess of whether the scoring and interpretation are done by psychologists, py employees of assistants, of by automated or other
quiside services, psychologists 1ake reasonable sleps to ensure that explanations of results are given to the individual or designated
representative uniess the nature of the relationship precludes provision of an explanation of results (sueh as in sorme organizaticnal
consulting. preemployment or security screenings, and forensic evaluations), and this fact has been clearly explained tG the person being
assessed in advance.

9.11 Maintaining Test Security

The term test materials vefers to manuals, instruments, protocols, and test questions of stimuli and does not include test dorta as gefined in
Srandard 9.04, Release of Test Data #904) . Psychologists make reasonable efforts to maintain the integrity and security of test materials and
other assessinent technlqués consistent with 1aw and contractual ohligations, and in a manner that permits adherence to ihis Ethics Code.

Section 10: Therapy
History and Effective Date

' . Amendments to the 2002 «Ethical Principles of Psychologists and Code of Conduct” in 2010 and 2016

SHARE f W (javascript: openSocialShare('https:f/twitter.com/share?
THIS {# url:httpS%Ba%2f%2fwww.apa.org%2feth'|cs%2fc0de%?_ﬂndex&via=APA&text:EthlcaI+Principle5+of+Psychologi5ts+and+(

Additional Resources

2018 APA Ethics Committee Rules and
pracedures (POF, 197KB)

i : Revision of Ethics Code Standard 3.04
{pvaiding Harrm}
APA Ethical principies of psychologists
and Code of Conduct (2017} (PDF,
272K8)

2016 APA EthiCs Committeg Rules and
procedures

Revision of Ethical Standard 3,04 of the
“Ethical Principles of Psychologists and
Code of Conduct” (2002, as Amended
2010) (PDF, 26KB)
2010 Amendments to the 2002 "Ethical
principles of psychologists and Code of
Conduct” [PDF, 39KB)

Compare the 1992 and 2002 Ethics
Codes

| Advancing psychology to benefit society and improve people’s lives



114712020 Ethicai Principles of'PsychoIogists and Code of Conduct

ot
A—

A WA

mw

[ |

[

i

e

——
PSYCHOLOGISTS STUDENTS " PUBLICATIONS & DATABASES ABOUT APA
Standards & Guidelines Careers in Psychology APA Style Governance
Psyclareers Accredited Psychology Piograms Journals Diractorates and Programs
Divisions of APA More for Students Books ) Policy Statements
Ethics Maginalion Press Press Rcam
Eariy Career Psychologists ABQUT PSYCHOLOGY Videos Advertise with Us
Continuing Edlucation l science of Psychology PsycINFO Corporate Supporters
Renew Membership psychology Topics PsycARTICLES Work at APA
More Publications & Databases Contact Us
MORE APA WEBSITES GET INVOLVED
ACT Raising Safe Kids Program’ APA PsycNET®
American Psychological Foundation APA Style
APA Anrival Convention Online Psychology Laboratory
Advocate Participate Donate Join APA

APA Center for Organizational Psychology: Science in Action
Excellence
APA Services, Inc.
Privacy Statement Terms of Use Accessibility Website Feedback Sitemap FOLLOW APA more

© 2020 American Psychological Association
750 First St. NE, Washington, DC 20002-4242 | Contact Support
Telephone: (800) 374-2721,(202) 336-5500 | TDD/TTY: {202) 336-6123

AfA




ol
i_" e AMERICAN
3 L PSYCHOLOGICAL i
B 5 Asocmnon Psychological Assessment
© 018 American Psyciiolagical Assaciatian . 2019, Yol. 31, Mo. 1, 120-125
[040-3590719/S12.00 hup:idx.doi orgf LT, 1037/pas0000650

BRIEF REPORT

Examining False-Positive Rates of Wechsler Adult Intelligence Scale
(WAIS-IV) Processing Speed-Based Embedded Validity Indicators Among
Individuals With Schizophrenia Spectrum Disorders

David M. Glassmire, Mary Elizabeth Wood, Minhdan T. Ta, Dominique 1. Kinney, and Stephen R. Nitch
Patton State Hospital, Pawon, California

Recent research (Erdodi et al,, 2017) indicated that certain Wechsler Aduit Intelligence Scale (WAIS-TV)
Processing Speed Index (PST)~based indices may have some utility as embedded validity indicatois
(EVIs) among a diagrostically diverse sample of newropsychology referrals. Individuals with schizo-
phrenia spectrum disorders (SSD) are often evaluated in forensic contexts in which there is incentive to
exaggerate deficits. Because individuals with SSD often have limitations in processing speed associaied
with their disorders, the current study sought to evaluate the false-positive (FP) rates of cutoffs identified
by Brdedi et al. on WAIS-TV PSI-based EVls among forensically committed psychiawic inpatients with
$SD who had no known incentive t0 feign because of the nature of their legal commitments. In the
current sample, the previously suggested catoff scores on PSl-based EVIs resulted in FF rates ranging
from 2% to 57% among schizophrenia spectrum patients, with unacceptable FP rates for most indices.
In the current sample of SSD patients, WALS-TV PSI-based EVIs that are calculated based on the relative
performance between PSI subtests (as opposed to absolate performance on individual indices) demon-
strated acceptable FP rates.

Public Significance Stutenent

This study showed that forensic psychiatric patients with schizophrenia spectrum disorders often
perform poorly on tests that meastre how quicldy cognitive information can be processed, even when
giving their best effort. Therefore, these tests are not good measures of effort for people with
schizophrenia spectrum disorders.

Keywords: embedded validity indicators, schizophrenia spectrum disorders, malingering, performance
validity

The American Academy of Clinical Neuropsychology Consen- psychological assessment and that both stand-alone and embedded
sus Conference Statement on Neuropsychological Assessment of validity indicators (EVIs) should be used as part of an assessment
Effort, Response Bias, and Malingering indicated consensus battery (Heilbronner et al., 2009). Some potential advantages 10
among experts that psychometric indicators are the most valid including EVIs are that they are time efficient (Jasinski, Berry,
approach to establishing performance validity (PV) during neuro-  Shandera, & Clark. 2011; Mathias, Greve, Bianchini, Houston, &
Crouch, 2002} and may be less susceptible than stand-alone mea-
sures to attorney coaching (Victor & Abeles, 2004; Youngjohn,
1995) or Irternet exposure fo information regarding PV assess-

This article was published Online First August 13, 2018, ment (Ruiz, Drake, Glass, Marcotte, & van Gorp, 2002). Many

David M, Glassmire. Mary Elizabeth Wood, Minhdan T. Ta, Dominique investigators have evalualed the uility of potential EVIs within
1. Kingtey, and Stephen R. Nitch, Department of Psychology, Patten State objective cognitive tests such as the Wechsler Adult Intelligence
Hospital, Pavon. California. Scale-Fourth Hdition (WAIS-IV; Wechsler, 2008) and its prede-

The staternents and opinions in this article are those of the authors and cessors. Although the most heavily researched of these indices are
do not constitute the official views o the officin] policy of Department of those based on the Digit Span subtest (Jasinski et al., 2011:

Siate Hospitals (DS.H)-P‘atton, the California Department of Mental Health, Schroeder, Twumasi-A nkeah, Baade. & Marshail, 2012), measures
or the State of California.

Correspondence concerning this article should be addressed to David M. of pro.cessnTg speed ltrom .vanous versions of the WAIS have also
Glassmire, Depariment of Psychology, Patton Stte Hospital, AX-234, been investigated as possible EVIs.

3102 Highland Avenue, Patton, CA 92369 B-mail; david.glassmirs@ The Processing Speed Index (PSD) on both the WAIS-TI and
dsh.ca.gov WAIS-IV consists of two subtests: symbol search {($3) and (digit-
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symbol) coding {CD). These fimed subiests require examinees ©
process and respond to visual information 25 quickly as possible.
Therefore, an examinee’s speed of cognitive processing strongly
influences scores on both measures, potentiatly making them sus-
ceptible w© false-positive (FP) ermxors when used to evaluate PV
among examinees with clinical conditions that are associated with
deficits in processing spéed. Prior research using PS1 measares as
EVIs on the WAIS-R and WAIS-IIT generally indicates that very
Jow cutoff scores need 10 pe utilized to mainiain adequate speci-
ficity (i.e. low FP rates) and that these low cutoff scores are
associated with poor sensitivity to feigning of invalid performance
(Trueblood, 1594; Etherton, Bianchini, Heinly, & Greve, 2006,
Kim et al., 2010, Curtis, Greve, & Bianchini, 2009).

To date, only one published study (Erdodi et gl., 2017) has
evalnated the niility of WAIS-TV (Wechsler, 2008) PSI indices as
BVIs. These authors found that a WAIS-1V P81 standard score
cotoff of =79 had sensitivities ranging from 23 to .36 {depending
on how criterion groups were formed), with speciticities ranging
from 92 to 98 (corresponding to FP rates of 2% 1o 8%) among a
diagnostically heterogeneous mixed peuropsychology referral
sumple. The CD age-adjusted scaled score (CDa ngs) cutoff of =5
had sensitivities rapging from 04 to .28 and specificities ranging
from .94 to 1.00. The SS Age-Adjusted Sealed Score (83 Anss)
cutoff of =6 had sensitivities TANEING from 38 to .64 and speci-
ficies ranging from 8% to .90, Erdodi et al. (2017) found that two
additional variables, calculated by examining relative performance
across PSI subtests, showed promise &s EVIs. The first variable
was the absolute value of CD apgs MinuS SSanss (CD-88). It
was hypothesized that because both subtests measure similar
skills and were conormed on the same sample, scores among
valid-responding examinees should be similar on these two
subtests. The authors found that CD-S3 =5 had sensitivities
ranging from 08 to .12 and specificities ranging from 29 to 9L
A second variable, the ratio of CD-to-SS taw SCOres (CDISS)
cutoff score of =1.41 or =3.57 had sensitivities ranging from .15
1o 24 and specificities ranging from .87 © 63, Finally, Erdodi et
al, found that a cutoff of 23 ona cotnposite based on the sum of
failures on the five aforementioned validity indicators at the most
Tiberal cutoff scores had sepsitivities ranging from 23 to .53 and
specificities ranging from 89 to .94, Consistent with research oa
the WAIS-R and WAIS-III PSI-based EVls, Brdodi et al.’s find-
ings indicated that cutoffs could be identified with adequate Spec-
ificity (L.e., low FF rates) but that such cutoff scores generally were
associated with low sensitivity. Consequently, these authors con-
cluded that pSl-based EVIis have some utility but should not be
ased in isolation because of their low sensidvity to feigning.

Individuals with schizophrenia spectrum disorders (S8Ds) are
often assessed within criminal forensic (Viljoen & Zapt, 2002) and
disability evaluaiion (Piechowsk, 2011) contexts i which the
validity of obiained results is particularly important, given the
potential incentive fo exaggerate cognitive deficits in such con-
texts. Despite the frequency with which individuals with SSDs are
assessed in forensic contexts, previous findings on PST-based EVIs
might not generalize i0 this pepulation because the majority of
previous studies investigated samples of mixed newropsychology
referrals of individuals with other diagnoses such as pain patients,
rrauinaiic brain injury patients, Of patients with memory disorders.
Although almost half of the sample of Erdedi ot al. {2017, 47 .3%)
was characterized as having psychialric diagnoses. the percentage

of examinees wiih $SDs was not reported and the sample’s overall

CFSIO of 100.7 (5D = 1547 was approximately L4 SD higher than

the schizophrenia sample from the WAIS-TV standardization
groups (M = 798, SD = 6.3, Wechsler, 7009). Therefore, the
cutoff scores identified by Brdedi et al. on WAIS-IV PSI-based
EV1s might not generalize 10 evaluation setilngs characterized by
high prevalence rates of S3D.

I[ndividuals diagnosed with §SDs often display hroad neurocog-
pitive impaiments, particularly in the-aveas of attention, working
memory, processing speed. MEMOrY, and executive functioning
(Heintichs & Zakzanis, 1998 Mesholam-Gately, Giuliane, Goff,
Faracne, & Seidman. 2009 Palmer, Dawes, & Heaton, 2009}, The
presence of these deficits raises concerns that individuals with
$SDs might perfdrm poorly on perfmmance-based PV indices
because of bona fide symptoms of the disorder (2.g., POOL ability
to sustain persistent task effort) rather than because of volitional
attempts to provide intentionally invalid effort, thereby resulting in
FP errors (Gorissel Sanz. & Schmand, 2003). 1n fact, on the
Dot-Counting Test (Boone, Ly, & Herzberg, 2002), 2 stand-alone
pexformance validity test (PVT) that relies heavily on processing
speed, the recommended cutoff score for SSD 15 one of the higher
scores provided in the manual because a higher cutoff score was
necessary io maintain an adequate TP rate among individuals with
SSDs. Because of potential impact of bona fide cognitive impais-
ments on WAILS- IV PS1-based EV1s among individaals with S5Ds,
pormative data aré needed for patients who represent the full
spectrum of cognitive and intellectual levels typically seen within
this group. The present study was conducted o determine the FP
rates of WAIS-IV PSI-base¢ EVIs among forensic psychiatric
patients with $SDs who had no knowl incentive to perfosm pootly
because of the nature of their legal comImnitments.

Method

Participants

This study received institational review poasd approval from the
California Committee for the Protection of Human Subjects, Dala
for the current study were taken from archival records of WAIS-TV
administrations at a 1arge, inpatient forensic hospital (¥ = 501).
Given the nature of the study, data were excinded for patients with
an ostensible reason t© feign (e removal of 159 records for
individuals adjudicated incompetent t0 stand trial). As such. only
data for patients who Were commitied to the hospital with legal
commitments of not guilty by reason of insanity (NGRD), Califor-
nia's mentally disordered offender (MDQ) statuie, civil conserva-
torships (CC), or any combination thereof Were included. Of
jmport, patients adjudicated and commitied as NGRI, MDO,
andior CC have incentive (o appear their best psychologically
because their forensic criteria for nospital release require them o
demonstrate that their symploms are controdled such that they no
longer pose & danger to others because of their mental disorder
(Le., NGRI and MDO) ot can live independently in the communiry
(i.e., CC). Weinborm, O, Woods, Conover, and Feix (2003) noted
that NGRI and CC patients are “more likely o minimize or deny
cognitive impairment in otder to increase the Jikelihood of dis-
charge” (p- 982). Consegquently, previous investigators have used
NGRI and CC samples to investigate the specificity of feigning
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measures (2.2, Weinborn et al, 2003; Glassmire, Thawar, Bur-
chett, & Tarescavage, 2017).

To be included in the currsnt study, the primary diagnosis on the
date of testing was required to be a Diugnostic and Statistical
Manual of Mental Disorders, fourth edition (APA, 2000}, revised,
psychotic disorder diagnosis (i.e., diagnoses that would be classi-
fied as SSD under Diagnostic and Staristical Manual of Mental
Disorders, fifth edition [APA, 2013], N = 220). All diagnoses
were rendered by an interdisciplinary treatment iearm that inciuded
a psychologist, 2 psychiatrist, a social worker, 2 rehabilitation
therapist, and nursing staff. All patients were housed in an inpa-
tient Torensic facility in which they were observed on a 24-hr basis
and their functioning and sympiom presentation were well docu-
mented by nursing staff and clinical team members as part of the
ongeing diagnostic and treatment process.

Several methods were atilized to identify and gxclude pa-
tients for whom inadequate offort was suspected. First, patients
were excluded if their performance on an at least one PVT was
indicative of inadequate effort (N = 5).! Using cutoff scores
identified by Glassmire, Toofanian Ross, Kinney, and Nitch
{2016) for use of the Reliable Digit Span as an EVI in samples
with §8Ds, two additional patients were remeved for earning 2
score of =4 on the Reiiable Digit Span. In addition, data were
included only for cases in which the test administration was
explicithy characterized as valid in the report (N = 140), and an
additional 20 records were excluded because the clinician did
not explicitly epine that the patient was not feigning or malin-
gering (N = 120). Although these cases likely represented
scenarios in which the clinician believed the offort was valid
and therefore did not require comment, We removed them to
cetain only cases that were explicitly opined to be valid by the
clinician. In the small number of cases with discrepancies
between clinician opinion and PVT, the discrepancies generally
resulted from clinician opinions that standard PVT cutoffs
resulted in FP classifications in the case at hand. Nonetheless,
we removed all cases in which either the PVT or clinician
opinion indicated a possibility of invalid efiort. Although this
mesthod for classifying valid and invalid protocols resulted in
the removal of many records, the intention was 10 increase
certainty that only valid protocels were included. One final
participant was excluded for a comorbid intellectnal disability
diagnosis, resulting in 4 final sample of data from 118 WAIS-IV
sdministrations for forensic inpatients with SSDs. Most of the
sample completed enough subiests to calculate WAIS-TV index
scores {ns ranging from 110 to L15). Demographic information
and WAIS-IV Index scores for the sample are presented in
Table L.

Measures

The WAIS-TV (Wechsler, 2008) is a comprehensive test of
intellectual ability measured via an overall Full-Scale 1Q {FSIQ)
and four individual index ScOTES: Verbal Comprehension Index,
Perceptual Reasoning Tndex, Working Memory Index, and P31 In
addition, the General Ability Index (GAI) is calculated from the

subtests that comprise the Verbal Comprehension Index and Per-

ceptual Reasoning Index and provides a composite index that does
net include the Working wemory Index or PSI subtests. Therefore,

Table 1 :
Demaographic Deata and WAIS-IV Performances of Sample
(n=118)

Variables M (SD)
Age (yeurs) 41.0(12.51)
Fducation (years) 11.3(2.2)
Commitment length {days) 1776.4 (2232.8)
WAIS-TV indices
Full-scale IQ 20,70 (14.97)
Verbal Comprehension Index 24.25 (15.35)
Perceptual Reasoning Index 86.66 (14.04)
Working Memory ladex 23,20 (15.32)
Processing Speed Index 79.33 (14.99)
General Ability Index 83.90 (14.76)
N P
Legal commitment :
Not guilty by reason of insanity 70 59.3
Mentally disordered offender 37 39.0
Civil censervatorship 2 1.7
Combination of above commitments 9 7.6
Geader
Male 93 78.8
Female 25 212
Ethuicity :
Asian/Asian Pacific Islander 8 6.7
American Indian 1 8
African American 44 373
Caucasian 40 338
Hispanic/Latino 23 19.5
Primary DSM-IV diagnosis
Schizophrenia {total) 74 62.2
Daranoid subtype 43 581
Disorganized subtype 26 35.1
Undifferentiated subtype 5 6.8
Schizoaffective disorder 43 336
Psychotic disovder NOS 4 3.4

/
Note. DSM-TV= Diagnostic and Staristical Mansal of Mental Disorders,
fourth edition; WAIS-IV = Wechsler Adult Intelligence Scale, fourth
edition: 1Q = intelligence quotient; NOS = not otherwise speciﬁed. The
median commitment length was 722.3 days. Percenfages repotted for
schizophrenia subtypes ere percentages of individuals with schizophrenia
diagnoses who had each subtype. All other percentages are out of the otal
sample.

the (GAL is not as heavily impacted by deficits in working memory
or processing speed.

Analyses

Within the total sample, comelations were computed £ deter-
mine whether the PSL, CD s ass: $8 4 nsqr CD-SS, and CD/SS were
significantly associated with the GAL The GAI was used as the
value to represent intellectual ability as oppased to FSIQ, given the
criterion contamination between the PSI measures and FSIQ. To
determine wheiher patients in various GAIL bands performed dif-

' The criteria for PVT failure were taken from established cut scores
published in the test manuals and available litexature for use with this
particular populaticn (i.e., samples of individuals with schizophrenia spec-
rum illnesses). Criteria included the following: Dot-Counting  Test
E-Score =20; Rey 15-ltem Combination Score <20 (Boone, Salazar, Lu,
Warner-Chacon, & Razani, 2002); Test of Memory Malingering (Tom-
baugh. 1996) Trial 2 or Retention Trial Score <45).
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ferently, WAIS-IV PSI-based EVIs were subjected to either mul-
tivariate or one-way analyses of variance (ANOVASs; GAL =80,
GAT 70-79, and GAl =60). The specificity rates for a range of
cutoff scores were calculated for each variable for the total sample

and within each GAI band.

Results

The GAI significantly correlated with the PSI (r = .58,
CD oass (F = 360 and 85 4ass i = 3% all p’s < .001) but with
neither of the ancillary measures developed by Exdodi et al.
(2017); significance values of .69 and .66 for the CD/SS and
CD-88 measures, respeciively). A multivariate ANOVA was com-
puted with CDanss and 8S,ass 28 the dependent variables; the
overall analysis was significant, F4,214) = 11,79, p < 00L, n%, =
.18, as were the tests of between-subject effects for both the
CD pass and 85, 55 MeEASUFES e, F[2, 1091 = 23.12, p < 001,
W = 30, and FT2, 105] = 19.76, p < .001, =27, respectively).
Bonferronj-corrected post hoc testing revealed that patients scoI-
ing within the highest GAIL vand (i.e., GAI =80 earned sigaifi-
cantly higher CDanss and 88,55 telative © patients in either of
the other two GAI bands (see Table 2), who did not differ from one
another. One-way ANOVAs were also computed o test whether
the remaining measues (i.e., PSIL, CD/SS, and CD-85) differed
among GAI bands. The groups significanily differed on PSI, F{2,
108) = 2474, p < 001, v = 31, with patients in the highest GAL
band scoring higher than patients in the remaining two groups,
who again did not differ. Patients performed gimilarly on the twe
ancillary measures, regardless of GAT performance (e, p = 97
and .58 for she CD-8S and CD/SS comparisons, respectively)-
Given that scores differed on some of the measures by GAL
specificity rafes were calculated for the total sarnple and within
each GAJI band (see Table 3). Within the overall sample, the
foliowing cutoff scores needed to be adopted to maintain a spec-
ificity of 90% or higher in the total sample (i.e., 10% or lower Y
error rates): PSL =39, CDuass = 1, 8Spass = 2, and CD-S8S =
3. The CD/SS value ranges <141 or =3.57 recommended by
Frdedi et al. (2017) resulted in a speciﬁcity of .92 in the total
sample. It was notable that the indices that are based on absolute
perfotmance on 2 single index or subscate {PST, CDaass, and
S8, Ags) Tequised adeption of very low cutoff scotes to maintain
FP rates below 10%.

Discussion

Because examinees with SSDs are frequently administered the
WAIS-IV in various forensic contexts, it is imperative to have

Table 2
Average PSI Measure Scores Different GAL Bands

PSI GAI =80 GAl 70-7% GAl =69 Total sample
measure M (SD) M (8D) M (SD) M {SD)
PSI 27.58 {13.00), 7195 (12.59), 68.37 (1111 79.46 (15.09)
CDanss 761 (273), 428 (2.31), 4.06 (2.72) 5.95(3.09)
85, 488 7,78 (2.49), 5.13 (2.64), 4725{1.81) 6.36 (2.86)
CD/SS 2,15 (43, 2.02{77), 2.16 (71}, 2.10(.61)
CD-3S AT (112, 1.47 (1.20), 1.56 {L.715), 1.49(1.24)

Nopte. Means in the same [oW with the same subscript did not differat p <
05 using Bonferroni post boc pairwise COMparisons. Total sample, n =
111, GAI =280, n = 57: GAL 70-79, 1 = 38 GAIL =6%, 1 = 16.

Table 3
Specificity Rates for BSI PV Measures Across GAI Bands

Specificity (%)

Cutoff score GAL <60 GAI 70-79 GAl =80  Total sample
P8I
=350 .94 .97 1.00 98
=59 A4 87 1.00 93
=68 44 55 93 73
=74 A A0 81 39
=79 19 .29 70 A48
CDaass
i 69 92 1.00 .93
=2 56 6 98 87
=3 36 61 93 T
=4 38 42 .86 64
=3 . 31 26 s 51
=6 25 A6 51 40
88 a4ss
1 54 95 100 97
=2 81 87 1.00 93
=3 63 .82 98 .38
=4 50 535 93 T4
=5 25 37 81 58
=6 13 26 65 43
CD/SS
=141/=3.57 87 92 98 92
CD-88
1 69 58 63 63
=2 .69 84 .38 .84
=3 88 97 93 94
=4 .94 97 97 97
=5 94 97 1.00 58
=6 1.00 1.00 1.00 1.00

/
Note, Specificity is the percentage of participants scoring above the
cutoff who were classified as having put forth valid effort using the cutoff.
Nambers in bold indicate the highest cutoff scores that can be adopted
while maintaining & specificity rate of 90% or higher. Total sample, n =
111; GAI =80, 1 = 57, GAL 70-79, n = 38: GAl =69, n = 16.

information regarding appropriate BVI cutoff scores for this pop-
ulation. The present study was conducted to determine whether the
WAIS-TV PSi-based EVI cutoffs originally identified by Brdodi et
al. (2017) among a diagnostically heterogeneous sample of neu-
ropsychology referrals demonstrate acceptable FP rates in 2 foren-
sic SSD sample, given the well-established link between SSD and
deficits in processing speed.

Consistent with a priori hypotheses, W resulis suggest that
EVIs based on absolute performance i.e., PSL CDuass: and
88,4455 produce unacceptably high FP raies among individuals
with SSDs. Indeed, between 49% (CDyass = 3) and 57%
{85 4 a5 =0) of the total sample of $SD patients would be inap-
propriatety clagsified as producing invalid effort when using cut
scores on these indices recommended by Trdodi et al. (2017). It
should be noted that Erdodi et al’s sample was diagnostically
diverse and had higher levels of intellectual functioning than
usually seen in SSD samples. The very high FP rates in the present
study are of particular concern. given the siringent exclusionary
criteria used to exclude invalid WAIS-TV protocols because the
stringent exclusionary criteria likely resulted in removal of some
of the lowest functioning patients from the final sampie. The high
P rates in our sample aré Dot surprising because individuals with
SSDs often have deficits in processing speed, which would be
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predicted to result in low scores ol many PSi-based EVIs, even
among individuals giving their best effort. Erdodi et al. recom-
mended that their EV] cutoffs not be used as sole indicators of
invalid performance because of high FP rates they found among
individuals with moderate to severse traumatic brain injury. Our
results indicate that similar causion should apply when gvaluating
" individuals with SSD and that very low cutoff scores would need
to be adopted to maintain acceptable FP rates with these diagnoses.
In fact, on CDass, @ 5COIC of 1 would need to be adopted to
rpaintain an FP rate below 10%. An AASS of | is the lowest
possible score that can be attained on any WAIS-IV subtest,
suggesting that this cutoff has little practical utility as an EVL

In addition to unacceptably high TP rates associated with the cut
scores on the absolute PSI-based indices evaluated by Frdodi et al.
(2017}, we found a significant association between these indices
and overall intellectual ability, as measured by the GAL Indecd,
this association, as weil as the relative reduction in specificity
found ameng individuals with lower GAl performance, SUggests
that these indices disproportionally classify individuals whe have
both SSD and lower intellectual functioning as feigning.

The specificity estimaies for ancillary measures developed by
Erdodi et al. (2017), including CD-58 and CD/SS, were more
promising. Indeed, these scores were not significantly correlated
with the GAI in our sample, suggesting their utility for a range of
ability levels among individuals with SSD. The conversion of
PSI-based scores to a metric that uses relative as opposed t©
absolute performance effectively reduces systematic bias against
individuals who perform more poorly than the normative sampie.
I other words, if a patient’s performance is low on the CDas5
and S8, 453 the unconverted scores arc likely 0 penalize {and
poteniially misclassify) the individual; however, comparison of
relative performances on the two subiests, via looking at the
absolute vatue of the difference and/or the ratio of the two scores,
renders the reduction in (absolute) performance irrelevant, In our
sample, the cut scores recommended by Brdodi et al. on these
measures resulied in FP rates of 8% (CD/SS =1.41 or =3.57) and
20 (CD-8$ = 3). In fact, in our sample, a more libexal cuat score
of CD-88 =3 maintained adequate specificity, suggesting that
individuals with SSDs have more uniformly poor processing speed
than de other individuals presenting for neuropsychelogical eval-
sation. Given their low FP rates in our sample, we recommend that
these indices based on relative performance on CD and SS be used
as one part of a more comprehensive battery of PV measures.
However, given the low sensitivity to feigning demonstrated by
Frdodi et al. for these indices, scores in the valid range on these
indices are inconclusive among examinees with SSDs. Therefore,
these indices provide useful information only regarding PV when
they fall in the invalid range.

The strength of this study is that it included SSD patients ina
forensic setting and that very stringent exclusionary criteria were
gsed to rernove any patients who had any known incentive (0
perform poorly and/or who had indication of putting fosth invalid
effort. This increases confidence that any performances falling in
the invalid range on an EVI are likely FP classifications. More-
over, the use of patients assessed in a forensic context increases
generalizability to settings in which PV assessment is particularly
important. A limitation of this study is that it does not provide data
regarding the sensitivity of different entoff scores on the WAIS-TV
PSLbased EVis. However, the focus of the present study was 10

investigate the FP raies of Erdodi et al. {2017) suggested cutoffs
and to determine whether any cutoff scores can be adopted on
these EVIs that have adequale specificity levels for use with
forensic examinees with 38D, The present results suggest that very
low cutoff scores must be adopted on the indices based on absolute
performance {i.2., P8I, CD, psg 200 $Spag8) 1O maintain adequate
specificity in individuals with $SD. Erdodi et al. already demon-
strated low sensitivity of these cutoffs in a more diagnostically
heterogeneous sample of neuropsychology referrals. Therefore, the
lack of additional sensitivity data for these measures did not
detract from the main purpose of the study.

Because of the well-documented cognitive symptoms associated
witli SSD (Heinrichs et al., 1998; Mesholam-Gately et al, 2009;
Palmer &t al., 2009), it was nypothesized that the use of WAIS-IV
PSI-based EVIs with SSD patients would result in unacceptable IP
classifications. Overall, our results suggest that clinicians evaluat-
ing individuals with $SDs in a forensic context should not rely on
WAIS-IV PSk-based EVIs that are derived from absolute scores
pecause of unacceptable FP rates in this population. Scores falling
in the invalid range on the two indices based on relative perfor-
mance on CD and S8 were associated with low FP rates and can
therefore be used to signal the need for additional testing with
PVTs that have demonstrated better utility for use with individuals
with $SD. However, given the low sensitivity of these indices
demonstrated by Erdodi et al. {2017), pegative findings on these
indices do not necessarily indicate valid performance. Therefore,
overall, PST-based EVIs provide limited utility in evaluating PV
armong examinees with S8Ds.
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Abstract

Background In meeting the needs of individuals with
intellectual disabilities (ID) who access health
services, a brief, holistic assessment of need is useful.
This study outlines the development and testing of
the Learning Disabilities Needs Assessment Tool
(LDNAT), a tool intended for this purpose.

Method An existing mental health (MH] tool was
extended by a multidisciplinary group of 1D
practitioners. Additional scales were drafted to
capture needs across six ID treatment domains that
the group identified. LDNAT ratings were analysed
for the foliowing: item redundancy, relevance,
construct validity and internal consistency (7= 1692);
test-retest relinbility (2= 27); and concurrent validity
(n=160). :

Resudts Al LDNAT scales were deemed clinically
relevant with little redundancy apparent. Principal
component analysis indicated three components

Correspondence: Mr Jon Painter, Sheffield Hallam University, 38,
Collegiate Crescent, Sheffield, 310 2BF, UK. {e-mail: J.
Painter@shu.ac.uk).

{developmental needs, challenging behaviour, MH
and well-being). Internal consistency was good
(Cronbach alpha 0.80). Individual item test-retest
reliability was substantial-near perfect for 20 scales
and slight-fair for three seales. Overall reliability was
near perfect (intra-class correlation = 0.91). There
were significant associations with five of six condition~
specific measures, i.e. the Waisman Activities of Daily
Living Scale (general ability/disability), Threshold
Assessment Grid (risk), Behaviour Problems
Inventory for Individuals with Intellectual
Disabilities-Short Form (challenging behaviour)
Social Communication Questionnaire (autism} and a
bespoke physical health questionnaire. Additionally,
the statistically significant correlations between these
tools and the LDNAT components made sense
clinically. There were no statistically significant
correlations with the Psychiatric Assessment
Schedules for Adults with Developmental Disabilities
(2 measure of MH symproms in people with ID).
Conclusions The LDNAT had clinjcally utility when
rating the needs of people with ID prior to conditon-
specific assessment(s). Analyses of internal and
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]. Painter et al. + Development of a needs assessment tool (the LDNAT)

external validity were promising. Further evaluation
of its sensitivity to changes in needs is now required.

Keywords autistic spectrum disorder, chalienging
behaviour, HoONOS, mental health, needs assessment,
screening

Background

A purely diagnostic approach to the provision of
care/treatment intended to assist people with
intellectual disabilides (ID) to lead meaningful lives
has been recognised as limited (Xenitidis ez al. 2000;
Thompson er al. zo04; Snell ez al. 2009). In a quest
for more responsive, individualised interventions and
services, there has been a shift towards a need-led
approach (Parmenter & Riches 20c2). In the UK at
least, this has led to the boundary between ID and
mental health (MT1) services at times becoming
blurred with both sets of practitioners addressing
needs that would tradirionally have fallen within the
other’s remit, depending on the primary presenting
issue.

Thompson et al. (2009) classify service support
needs into four types:

+  Normative/objective  (i.e. a  professional’s
comparisonn of an individual’s assessed needs
against a notional standard for those particular
circumstances),

«  Felt {i.e. the individual’s perception of their own
needs).

* Expressed (i.e. usually a request for help from the

individual).

»  Comparative (i.e. the difference between the
support an individual receives and the norm for
their peers).

Within ID and MH services, a thorough
individual assessment is generally accepted to be the
cornerstone of effective treatment or support with an
objective assessment of needs seen as integral to this
process (Gamble & Brennan 2000; Snell e al.
20049). Several conceptual frameworks exist to
describe needs and disability that help to provide
structure to the clinical assessment processes. In
particular, the socioecological model {Instiute of
Medicine 1991) and the biopsychosociali model

(Engel 1947) have gained popularity, arguably
because of their holistic nature and ability to
accommodate most professional, service and service
users’ perspectives. Condition-specific assessment
tools exist for more discrete domains such as MH
problems (c.g. Moss et al. 1998) and challenging
behaviour (e.g. Rojahn et al. 2001). However, a
broader tool that encourages both ID and MH
practitioners to consider how they might address
needs across all aspects of the biopsychosocial model
{prior 1o focusing in on their own sub-specialty) has
metit in ensuring an individual’s full range of needs
are consistently considered.

Few MH screening tools address the full range of
issues typically associated with 1D, but some ID needs
assessments do include MH problems. Examples of
broad IID needs assessment tools include the
Camberwell Assessment of Need for Adults with
Developmental and Intellectual Disabilities _
(CANDID, Xenitidis e al. 2000); the Supporzs
Intensity Scale {SIS, Thompson e al. 2004); and the
Instrument for the Classification and Assessment of
Support Needs (I-CAN, Riches er al. 200g).
Fundamentally, these tools seek to capture
normative needs with some also eliciting felt need
and expressed need (including those articulated by
the individual’s carers). However, as there is no
accepted ‘gold standard’ needs assessment tool for
people with ID (Xenitidis er al. 2000), these existing
tools will each have limitations. For exampie, the
SIS was designed to elicit the support needs of
people with 1D, but it consists of over 8o scales,
thus posing a significant time and cost burden on
routine practice. Also, concerns have been raised
about the degree of subjectivity it involves {Riches
et al. 2009). The I-CAN is shorter but still takes
between 30-6omin to complete and is vet to be
validated for use in people with ID whose primary
need is MH-related (Riches ez al. z009}. The
CANDID was adapted from the original version
{designed for use in mainstream psychiatry) and is
described as a screening rather than a diagnostic
tool. Despite this, the CANDID takes around
jomin to compete, and hence, concerns have again
been raised about the feasibility of its nse in routine
practice (Xenitidis ez af. zooo). Overall therefore,
given the shift towards more holistic, needs-led
service provision, the list of brief needs assessment
tools that are potentially suitable for routine practice
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(e ‘How 00 the persY 7g health 10 generd thhmxted apphcauon o popu\atmn were
Very good! goodf fair! pad/ very &/ don’t oW’ ) 2 assessed with refered 1o th percemage £ cases
o that ask for height an weight The vesno an gcoring zero G qooring s having 00 problems on
scaled quesnons sed 1© reate catal sCOre the e grract galidity Was addr sed farough
eptesemmg verall \evel of physxcal disability prmcipal cOmy nents Lysis { CA) 1o investigat®
Althoug yer to 08 fally yalidateds was pased OB the the gtructure 9 MAT Internal consistendy
PO MONAS dy (Fk yeyman & 2011h and 2 prief was assessed sl Cronba 1’s alph? Test-retest
investigal f its internal onsistency yielde reliability was asses’ d using the records from
acceptable cesults 10 ¢he present gampie Cronbach mdiwduals whos {rypicatly pecaust of a transier
alpha =2 73 petweern AT d second pPNAT ageessnents
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compieted @ithin 30 days of the first {rotal = 27
Finally, concurrent yalidity was assessed by
examining agsoclations Lerween the siX addiﬁonal
1 DNAT scores:

Results

Once duplicate entries, repeat agsessments and
assessnents of childsen were rernoved from the data
get, mean scores foT each itern were calculated.

Correlagions were examined to assess for possibie
redundant scales. Because of their closely related
clinical interpretations, close attention was paid 1@
geales 25 14 and 17 (differing forms of gelf-injurious
behaviour). There Were weak correlations between
itens and 14 (r(1952) =0.370: P= <0.001)3 itemns
14 and 17 (r(1944) =0.35% P<o.001); and 2
weak—moderate correlatiol perweell jrems 2 and 17
{r= (1948} = 0.4525 P« 0.001)- Given that the
shared variance represented by these correlation
yalues wWas 10W, each item Was retained pecause of
its potemial clinical wility. It general, raters Wes€
using these scales differently (to assess Jifferent
needs).

ftern relevance

Ttems with potentiany mited applicaﬂon for peopie
accessing 1D services were agsessed by dentfning
jtems with a high incidence of ‘zero sCOres (indicating
no pmblem). Trems with high percentages of fzer®’
geores WeTe yems 2 (P 13955 82.4%): 3 (n= 1573,
93.3%}, & (n=1494 28.3%) and 13 (n7 1430:
84.5%0). The mean frequen<y of zeros’ for the
remaining gcales was 46.1%. Al of these gcales Were
retained 10 e LDN AT for clinical assessment
purposes and were jpidally retained aiso for PCA.

principal components analysis

A PCA was conducted on the 21 scales using
otthogonal rotation (varimax). Scales 3 and 6 were

excluded from this analysis a8 earlier exploratofy 1esis
cevealed ¢hey did pot sign'ﬁc:amly 1oad onto Y
component and it had already been established that
these TWCQ geales pad high levels of 2819 gcotes in the
popuiaﬂon. The I(aiser—Meyer—Oikin (EMO)
rneasure verified the gverall sampling adequacy for
¢he analysis; KM
individual scales Were above 073

An initial analysis (PCA with varima® rotation) Was
perﬁormed 1o obtain eigenvalues for each component
in the data. Five compenents had eigenvalues over
Kaiser's criterion of 1 and together explained 54.7%
of total yariance. The point of inflexion on the scree
plot indicated the retention of three componens that
rogether explained 43.0% of total yariance. Table 2
shows the component 1oadings afrer rotation 28 well
as Cronbach’s alpha yalaes for cach of the three
potemial LDNAT sub-scale scOTes idemiﬁed through
the PCA. :

Learning Disability MNeeds Assessment Toob internal
consistency

LDNAT total score
was evaluated using Cronbach’s alpha. The alpha

The internal consistency of the

yalue wWas c.80 indicating good internal reliability of
Wunally's rule of thumb
(Nunnany & RBernstell 1994) Correctecl jrem-total
correlagons were examined. wiith only 0D¢ very low
yatue for ftem 3 <gicohol and drug pmblems’
y=10.05- Howevel semoving this item did not
improve the internal consistency of the total sCOT®s
g0 this item was retained for 118 potentiai clinical

yalae.

Test—retest reliability

Test-retest religbility was assessed bY calculating
jptra-class correlation 1co coefficients- 1ndiv'1duais

Table 3 shows the 1CCs and confidence intervals T
individual LDNAT scales and for each independent

component derived from the PCA. Using Landis and
Kock's (1977) threshoids, foese values suggest

geales {hai‘mcinationf delusionss Liwving conditions and
self—injurious behaviour) fhat show glight of fair
agreement over dme-.

© 2016 MENCAF and lntemationai Associgtion. of the gcientific grudy of Intei‘iectuai and Developmemal Disabilities and
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Table 2 Summary of PCA varimax rotated component joadings. N= 1602 Component joadings 2bove 0,40 appedr in bold

LDNAT item

2 Communicadon problems

10 Activities of daily living 0.77

4 Cognitive preblems 0.70
15 Physical problems with eating 0.60

and drinking :

5 physical iliness 27 disability problems 0.60
20 Vulnerability 056
21 Social corrnunication gifficuities 0.56
23 Seizures 0.41

- 18 Agicated behaviour!expansive mood 0.0l
! Overactive, aggyessive. disruptive af Q.15

agiared behaviour
17 Repeat galf-harm —0.04
9 Engagement 0.14

i8 Safeguarding ather children and ~0.04
yulnerable dependent adules

14 Non-accidental self-injury 0.35
(associated with cognitive impairment)

8 Other mental and pehavioural 005
preblems

2 Non-acr.‘mde.r\tal self-injury —0.03

12 Oceupation and activities 0.1t

7 Depressed mood ~0.16

9 Relationships 013

i Living conditions 0.07

13 Strong unveasonable beliefs —0.10

Eigenvalues 347

o, of variance 16.51

Cronbach's alpha value 079

TDNAT, Leaming Disabilities Needs Assessment Tool; PO

Learning Disability Needs Assessment Tool
concurrent validity

There Were 160 cases from three NHS services who
t1ad scores for the six additional measures recorded by
inclependent A53e8sOTs. Correlations berween the sub-
scales and cotals for these gix measures and the three
LDNAT component sCores and the total LDNAT
score Wete 'mvestigated. These results are summarised
in Table 4. _
The Waisman Acuvities of Traily Tiving Seale total
{used as @ measure of general disability) was
pegatively correlated with 1DNAT total score and
also the developmental needs component. The TAG
total score {a measure of risk) was signiﬁcanﬂy
associated with the LDNAT total as were the three

Component 1
Developmental Needs

Component 1
Challenging Behaviout

Component 3 Mental
Health and well-being

020 —012
005 022
.13 ~009
—024 0.09
032 0.10
030 0.06
040 0.06
0.03 ~0.09
0.79 0.05
0.69 07
0.58 .07
0.5) 023
0.49 0.1
045 0.02
0.45 0.40
0.44 033
~001 0.68
ol 0.62
035 0.61
o1 0.56
025 0.52
32} 235
15.33 12
076 048

p:’mci.pal components analysis.

TAG sub-scales. More speciﬁcally, the TAG needs
and disabilities sub-scale was associated with the
TDNAT developmental needs component whilst the
TAG safety and risk sub-scales both had significant
correlanions with the 1DNAT challenging pehaviour
component. There wete 00 statistically significant
associations herween any of the PAS-ADD checklist
sub-scales and the LDNAT total score OF the
1LDNAT component otals. The LDNATs
relationship with the Behaviour Problerns Tnventory
for Tndividuals with Intellectual Disabilities—Short
Form (the gelected mdependent measure of
challenging behaviour) was a3 expected, with the total
frequency SCoTe associaied with the 1DMNAT total
score. They were also strongly correlated with the
1DNAT challenging behaviour compenernt. The

© 2016 MENCATP and Intemat'sonal Assoclation of the Scientific Spudy of Tntellectual andl Developmental Disabilities gnd
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Table 3 Intra-ciass correlation coefficients and 93% confidence health services as & precuﬁor 1o more deta'ﬂed,
intervals for cases (027D with tWO compleved 1DNAT agsessments con dition-spe cific ass essment. Whilst the caralyst for
within 30 days .
its development stemnmed from 2 move away from
traditional commissioning grrangementss it is
ltem e 95%C jmportant 0 gtress that, 88 with similar MH
developments: this hasbeen 2 clinically led project.
Overaciive, aggressive: disruptive 075 052 088  The primary airn for these project staff was to ’
;r:ng_'zzei:e:::la:;t';ww 0l 032,080 erljcourage a holistc assessment of e aeeds of p-eo.ple
oroblem drinking of drug 1Yng o095 089, 098 with 1D regardless of whether they enter 3 specialist
Cognitive problems pgs 070 0.93 MH or IP service. .
Physical iliness ©F disability problems 089 077,035 The resulting 23-item 1DNAT showed good
‘;3““‘"!3‘33“5 O'dee‘usm"s %%i -(())3675 %?; overall intern consistency for the total score and
apressed Mmoo k &5, 0 . .
Ot'rp1er mental and beha\r'loural probie.ms 0.68 041,084 three potentl‘a.ii Sub-scale SCOTES- Correc'ted Iem
Relationships og1  0.65, 0.9 total correlations were all acceptable with the
Acuivities of daily Wiving 0g7 073,094 exception of scale 3 (drug and alcohol probiems)
Living conditions o7 —02L 951  that was rerained because of its chinical value. The
?CCUPa jon and a;\;.ivi;ie\‘sf ?)—;?). %i’; %:'1 original MH tool atready contained tWe scales
tron un’rez\sona e beliels . A8, U . . . .o .
Non-gccidenml seif-injury 033 007,063 concerned wit difec cypes of selfmtT:

{associated with cognitive impairment} however, neither was felt to adequately Capture the

Physical problems wich eating and drinking 072 047,086 self-injurious behaviout sraditionally associated With

Agitated behaviour/expansive mood po6 Q9% 008  cognitive impairment, and hence, 2 third item was
Repeat SelfHar™ po2 083,09 created. Analysis confirmed the shared variance
Safeguarding other children and o8y 078 095  perween chese three scales © be small, €0 Afiring
yulnerable gdepandent adults chat (v bei ::hff
Engagement 081 0.62,0.91 at they were eing used W capture erent
Vutnerability 079 060, 0.0 clinical constructs. In contrast redundancy beiween
Social communication difficulties 094 087,097  TWO new scales concerning communication Wwas
Communication problems 098 095 099  idenuified during piloting resulting 0 their

Seizures o74 051,08 replacement by a singles over-arching

Developmenta'. needs compenent 0.95 0.89,098 T

Challenging pehaviour component 093 0.85, 0.97 comrfmn.ncauon iters ) .

Mental health and well-being component o8 076 0.94 Principal component analysis using 2 component
LDNAT toml o 09 0.82, 0.9 loading threshold of 0.4 identified three components:
. //—— developmental needs, challenging behaviour and MH
C1, confidence intervaly 1GG intra-class correlations 1.DNAT, and well-being. Ax this {oading thresheld, tem 8 (2

. . P d 1' - . - M
Learning DistbHies Needs Assessment 102 pick list item of ‘other mental and behavioural

problems’) joaded onto the second. and third

Social Communicat‘lon Questionnaire-total sCOre components (presuma‘oly pecause of the plurality of
(used 10 measure autism symptoms) was strongly mental and behavioutal jgsues it was designed 10
correlated with the LDNAT total, the developmental capture). The item related 10 selzures did not load
needs component and to a lesser put stll significant signiﬁcanﬂy onto any component. T must be stressed
extent to the challenging pehavious comnponent. that these three components are merely 2 preliminary
Tinally, the total score for the physical health tool exploration of the 1DNAT's grrucrare ased o
(calculated from 15/17 questions) had @ strong facilitate ¢alidanion. Further research (particularly of
agsociation with the 1DNAT developmental needs the heterogeneots MH and well-being) component is
component required pefore they could be used clinically.

Inira-class correlagon coefficients indicated 2 high

. . 1evel of rest-retest reliability for scales, total LDNAT
Discussion
scotes and the three sub-scale!component §COTES-

This study outlines the development and validation of ICGs for only thred scates fell below an acceptable

a needs agsessment tool (the LDNATY for use in 1D tevel in terms of test-retest raligbility.

© 2016 MENGCAE and {nternational Association of the Scientific Srudy of Inteflectual and Developmemal Disabilities and
John Wiley & Sons Lid :
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comparing tool's performance 1o that of more Auenced yy their guitd

specific easures for each of the siX needs domaind completion: Whilst independence from {DNAT
identiﬁed by professionals as irpportant in caters Was geen as crucials s with the sdy of
care!treatment planning. The 'statistical associations Xenitidis gt al. (2000), this inevitably led 10 trade-offs
with five of the si¥ yalidation: measures ail had petween the wility of tools and their vahdity- For
clinical face validity- HoweveL: the LDNAT had no examples the PAS—ADD was gelected 88 an
staﬁsticaﬂy sigmﬁcant asgociations ith the PAS- appropnate measure selected despite knowt potenual

checkdist's gcoring guidanc® speciﬁcally excludes identiﬁed.
jssues that have ‘always peen like this’s whilst eight Overall therefores in the context of ever—blurring
of the 23 LDONAT gcales addressing MH problems gervice poundaries: the LDNAT has the potential to
encourage raters 10 considet pistorical igsues and gupport the brief but holistic gagessment of a wide
pehaviours that retmnain relevant © the current plan cange of needs associated with both MH and 1D by
of care. It ig then possible that individuals had long" staff either setang: The tool now peeds 10 e
granding ™MH problems ather than new apisodes OF ubjected 1o further testing with data from new
acule deter'&otations that the A8-ADD checlklist samples Also evalnation of 1ts potentlal 1o TONAOF
was not designed © capture Finally data suggest hanges 1In need int the same Wa¥ at T data can
that the I’AS—ADD checldist ma¥ pave S0INE monitor gutcomes n MH gexrvices (Speak €t al. 2015)
psychomctric weaknesses {(as muted by Hatton & i8 required. 1n this ways 2 second applicaﬁon of the
Taylor 2008)- o0l could serve 12 reduce the perce'wed purder {58
Although the reliability and yalidity data for the use places o0 pracﬁtioners and qervices through
LDNAT ate encoutaging there are @ pumbert of adding yakhe 1o gervice functions.
firnitations (his study et should be bore in '
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Analysis of suicidal behaviour in Israclhi veterans and terror victims

with post—traumatic stress disorder by using the computerised
Gottschalk—Gleser scales

L Departrment af Psychologys Trmsbruck Universitys Innsbrucks Austria and zDeparzmeﬁz of Psychologys Leiden University:
Leidern, The Nerherlaﬂds

The primary objective of this study was to identty the vulnerabiiity factors for suicide arempts in an Israel sample, with the
help of the Gottschalk—Gleser content analysis scales, The regpondents were divided into four groups: suicide aTtemplerss
cOnIrols; post—traumatic gtress disorder and depressed patients who did not report guicidal pehavionrs and suicide ideators.
“The significant results represent conscious and unconscious psychological sLates, which suicide altemprers tave in common
and can be seeh as potential suicide tisk factors. 1he main recurving risk-related themes 3are hopelessnesss sickness,
deterrents, frustrated dependency Strivings, total anxiety and total depression.

Keywords: death, ymg Gon:schalk——Gleser scales, measwememliﬂdwidual differencess populan'oﬂ {55145, post-zmumatic stress

disorder, psychalogical disorders psychological rosting, Stress; suicide Tisk factors

The aim of the present srudy was 10 eXamine suicidal self—focused, revealed cognitive constrictions and
behaviour among {sraeh veterdns and terrot victims repoﬂed more psychological pain than non-suicidal
with post~traumatic stress disorder (PTSD) and subjects.
depression. Every year 400 Tsracli subjects comimit Re—experiencmg symptoms of PTSD was named
suicide and each year there are approxirnately 4000 as a predictor of suicidal jdeations among Viewant
unsuccessful atiempts {Neizer, 2008). According 0 combat veterans with chromic PTSD (Bell & Nye,
the Ministey of Health (2005), every 1014 days one 2007). PTSD patients reported more angen impul-
soldier in active duty comInits suicide. sivity, lower social support, psychological distress
According 0 the Diagnostic and staistical manual of and hopelessness: which increase the nisk of suicide
mental disordets (DSM—IV) (Amorican Psychiatric atrempts (Bell & Nye, 2007).
Associations 2000), the main Symptoms of PTSD Tsrach combat sotdiers who committed suicide had
inctude jntrusion, avoidance and hyper—arousal. a higher sense of duty. exCessive motivatiorn 1© excel,
Individuals with PTSD often 2lso guffer from fewer referrals t© psychological evaluarions and
depression (Southwick, Yehuda, & Giller; 1991)- scored higher On autononly than the non—suicidal
Depression is mainly characterised by helplessness group (Bodnet, Ben-Artzi; & Kaplan, 2006} Suicide
nopelessness sadness and unworthiness (DSM—IV). among non-combat soldiers was linked in the saImne
Depression makes the emptiness of one’s life pecome study o personality weakness.
self-evident. Life becomes meaningless and flled Tarrorism has also been linked 10 suicidal beha-
with despair. viour. Shortly after fhe OCCUErence of a terrorist
Unbearable psychological pam, frustrated psycho- attack, suicide rates in the general population dec-.
logical needs, angel hopelessness and helplessness line. Altegedlys the shocking teports of the death of
Wwere linked bYy Shneidman (1985) 1© suicide. innocents (Salib, 2003) and the pational grief influ-
According @ the study by Barak and Miroft ence suicidal Hehaviour (Hawton & van Heetingen:

(2005}, Israeli suicidal individuals were 1MOTe 20003.
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The following aspects will portray for the present
study what sets the Isracli respondents apart from
others. Besides the compulsory army service, Israeli
citizens have been exposed to several wars and to
continuous terrorist attacks. The extensive media
coverage of each terrorist attack exposes every viewer
indirectly to the horrifying sights of physical as well
as psychological traumata. Siressful life events that
the Isracli veterans experience throughout life,
contribute significantly to PTSD symptomatology,
even more than the combat exposure {Solomon,
Zur-Naah, Horsh, Zerach, & Keinan, 2008).

The negative Stereotypes that still persist in Israel
often lead to shame and unwillingness to seek
psychological help (Tal, Roe, & Corrigan, 2007).
Self-disclosure is imperative for the clinician. Low
self-disclosure limits the ability to diagnose and to
apply preventive strategies. Self-disclosure was found
10 be low among suicidal Israeli adolescents (Horesh
& Apter, 20060). Low self-disclosure can predict the
lethality and seriousness of the suicide attempt
(Apter, Horesh, Gothelf, Graff, & Lepkitker,
2001). Low self-disclosure is a more important risk
factor for near lethal suicide attempts than psychia-
tric illness and the presence of mental pain (Levi
et al., 2008).

This study will use content analysis to identify the
psychological states that may increase suicidal risk
and which are not necessarily also explicitly reported
by the patient. Content analysis is based on the
hypothesis that words that people choose can contain
information about their psychological states (Viney,
1983). Analysing verbal communication can help to
interpret the way a person experiences him/herself
and the surroundings on conscious and unconscious
levels. The use of content analysis thus unveils
important information, which otherwise may not
have been revealed.

The Gottschalk=Gleser scales (GG scales)
(Gouschalk & Gleser, 1969) measure a variety of
psychological dimensions from the language natu-
rally used by the respondent. The computerisation of
the scales (Psychiatric Content Analysis and Diag-
nosis [PCAD] 2000) (Gottschalk & Bechtel, 1998-
2003) enables the interviewer to examine, almost
effortlessly, 33 scales in a very short time. The main
scales in the PCAD 2000 are anxiety, hostlity,
personal disorganisation or schizophrenia, depres-
sion, cognitive and intellectual impairment, hope,
hopelessness, human relations, gelfraccusation, So-
matic concerns, achievenent strivings, psychomotor
cetardation, support, dependency strivings and fru-
strated dependency strivings, deterrents, health—
sickness and quality of life (Gottschalk & Bechutel,
1982, 1998-2003).

Suicide researchers have yet (0 discover precise
diagnostic criteria that can adequately detect high-
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risk suicidal individuals at an early stage. The aim of
this study was therefore 10 find a solution to the
problem of low self-disclosure and identify potential
suicide risk factors with the help of the GG scales.
This will be done by comparing the distinctions
between the following groups: (a) the control group
and suicide attempters (this comparison provides us
with an overview of all probable suicide risk factors;
the detection of these risk factors in individuals from
the general population should be perceived as
anomalous and alarming; (b} individuals with PTSD
and depression without suicidal behaviour and
suicide attempters (a comparisonl between suicidal
and non-suicidal PTSD and depressed individuals
enables us to distinguish potential suicide risk
factors, the presence of which enhances the risk of
a suicide attempt in individuals with this psycho-
pathology); and (c) suicide ideators and suicide
attempters (this comparison enables us to determine
the potential risk factors that enhance the risk of an
escalation of suicidal ideations towards a suicide
attempt). :

According to the hypothesis, the suicide atiemp-
ters will have higher scores on the anxiety, depres-
sion, bhopelessness and deterrents scales i
comparison 1o the other groups. It is hypothesised
that the GG scales will identify and exhibir
the psychological states that enhance the risk of a
suicide attempt. These results will thus help to
improve the clinician’s diagnosis and to implement
preventive measures o gme.

Method
Sample

All respondents were Isracli subjects whe had
mastered the Hebrew language and who had lived
at least 5 years in Israel. Tt should be mentioned that
the Israeli population is essentially a melting pot of
many cultures, The collective Tsraeli identity is firmly

‘shaped by the compulsory army service and living

with the daily threats. One could expect that after 5
years of integrating with the Tsraeli society, speaking
the language and being a veteran, the Israeli
mentality becomes strongly present in the immi-
grant. It is impossible 1 control for cultural
differences within the Israeli populadon. The re-
spondents represent ihe sociodemographic profile in
Israel.

According to the Minisiry of Health (2008), the
rates of suicide attempts in 2001-2004 among
Ethiopian immigrants aged 15-44 years was higher
than among immigrants from the former Soviet
Union. The suicide rate among the two groups is
similar for the age range 45-65 years. Apier et al.
(2008) found no difference in suicidal behaviour
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regarding ethnicity and immigrant status. One
should take into consideration the following addi-
tional arguments: no Ethiopians immigrants took
part in this research; furthermore, acculturation
stress, which might lead in exireme Cases to
psychiatric disorders, decreases ‘after the third year
of immigration (Tartakovsky, 2007), and our criter-
jon was 2 minimum of 5 years.

All respondents had a minimum of 9 years of
schooling. The age of the respondents ranged
between 25 and 51 years. All experienced combat
and/or terrorism. No sexual and/or physical abuse or
rape victims participated in this study. The waumatic
events were of a collective nature. (i.e., missiles
atracks, witnessing atrocities, etc.). The traumatic
background and negative life events were controlled
by reading the dossiers and a life events question-
naire. The questionnaire included general life events
and events that are directly or indirectly linked to
combat and terrorisim.

The exclusion criteria consisted of mental fragility
(identified by one’s therapist as psychologically not
capable of participating in the research) or schizo-
phrenia or manic state; all cluster A personality
disorders, borderline personality disorders, anti-
social personality disorders, bipolar depression,
Tourette syndromes, drug/alcohol addictions, low
1Q and attention-deficit- hyperactivity disorder. The
purpose of the criteria was to prevent any possible
additional burden to respondents, who were clearly
psychologically not capable to carry out the tasks.
The control group included respondents who were
not in the middle of an intake procedure, not in
therapy and not diagnosed with the studied psycho-
pathologies.

In total there were 133 respondents. The control
group (n=>55); PTSD and depressed respondents,
who had not reported suicidal behaviour (#=47);
the suicide ideation group, which ranged from mild
to very severe and accurred in the month prior to
data gathering (n=231); and attempters, who had
attemnpted suicide up to 4 years prior to the study
(n=20).

“Mild” suicidal ideation refers to low intensity
(<5, [1=lowest intensity-10 = highest intensity})
and frequency (.e., a fleeting thought maximum
twice a week). Suicidal ideations that are “‘present
more than 50% of the time” describe ideations that
have progressed into actions, for example, preparing
a suicide plan. The ideations occur daily and are high
in frequency and intensity (5-7), [1-10]}. “Very
severe suicide ideations” refers to a very high riskof a
suicide attempt. The individual has already started to
carry the suicide plan out. The intensity (8-10) and
frequency {majority of the day) are very high.

The attemnpters and ideators had also been
diagnosed with PTSD and/or depression. Due to

the high comorbidity and sitnilarities between PTSD
and depression they were put into the same group.

Instruments

The diagnoses (DSM-IV) were inidally determined
and indicated by a psychiatrise. Patients who were
diagnosed as being dysthymic or having major
depression were included. All respondents were
additionally assessed by the first author for current
PTSD and depressive symptoms. PTSD was as-
sessed with the help of the PTSD Checklist-Civilian
version (PCL-C) (Weathers, Huska, & Keane,
1991), a self-report instrument with a 35-point
Likert-scale, which has 17 items defined by diag-
nostic criteria B, C, D for PTSD in DSM-IV. The
score range is 17-85. A total score >50 implies
active PTSD (Berlant, 2004), which was applied as a
cut-off. It provided a diagnostic sensitivity of .82 and
specificity of .83 with a kappa coefficient of .64
(McKnight, McFall, & Kivilahan, 2001},

Depressive symptoms were initally assessed with
the Hamilton scale (Hamilton, 1960). The Hamilton
scale for depression is an observer-rated scale that is
used to assess the presence and the severity of
depression. It is typically administered by way of a
semi-structured interview, in which 17 symptoms
relating to depression are evaluated. The scoring was
as follows: 10-13, mild depression; 14-17, moder-
ate; 17-22, severe; and > 23, very severe depression.
It is a highly reliable and valid instrument. From 10
comparable studies, Kaslow et al. (2000) concluded
a standard error of measurement of 3.07, and a test—
retest reliability after 24 hr of .98.

The Depressive Experiences Questionnaire
(DEQ) (Blatt, D’Afflitt, & Quinlan, 1976) enabled
the identification of dependent depression and self-
critical depression. It is a self-report questionnaire
with a 7-point scale that contains 66 jtems. The DEQ
demonstrates a high Cronbach alpha {>.75) and
test—retest reliability (12 months) of .74 {Zuroff,
Quinlan, & Blat, 1990).

The GG scales are used as measurements of
psychological change, evaluadon of therapy and as a
preliminary diagnostic tool. They were used in
neuropsychopharmacological and psychosomatic
studies as well as in various psychiatric sample
groups, such as patients suffering from schizophre-
nia, anxiety disorders, alcohol/drug addictions and
depression. Throughout the years more scales were
added and were thoroughly tested. The computer
version of the scales includes all the new additions.

Many studies were carried out in the United
States, Canada, Germany and Australia, where the
reliability of the scales was tested. The reliability for
each scale was > .80 {Gotutschalk, 1995; Viney 1983).
The program’s reliability increases with the number




of words in the sample. To our knowledge the GG
scales were not previously used on PTSD and
suicidal respondents. The influence of the inter-
viewer on the respondents’ free speech sample was
limited by giving the standard neutral instruction
with the use of a tape recorder. The speech samples
were translated from Hebrew into English, which
was controlied by another Israeli psychologist and
scored by the computer program.

Additionally, with the help of a self-constructed
semi-structured interview, the respondents were also
asked about suicidal ideation and past suicide
attempts. The interview began with general ques-
tions estimating the manner in which the respon-
dents experienced life, for example, “how would you
rate your ability to endure emotional pain (low,
average, good, very good, excellenr). The remaining
questions focused on the intensity of thoughts,
frequency, duration and preoccupation with death
and suicide. The respondents were also asked about
the way in which they coped with suicidal ideations
and whether this was communicated.

Procedure

Respondents for this study were found in various
locations in Israel; the hospital Hillel Yaffe (general
psychiatric ward), Hadera’s regional mental health
clinic, Tirat Acarmel mental health centre and Tirat
Acarmel regional mental health clinic. The “normal
group” was recruited by advertisements placed in
public places. The ethic commiitees of both hospitals
approved the study and each respondent signed an
informed consent.

The first author read the dossiers of each potential
respondent in order to control for the diagnoses and
the exclusion criteria. Patients who were still in therapy
were approached only after permission was given by
their therapist. A letter was sent to the respondents.
They were told that the purpose of the study was to
gather information about the thoughts, emotions and
behaviours that they expetience in their daily lives,
Suicidal behaviour was mentioned in between a list
of topics, so it would not appear te be an essential
topic. The respondents were informed that participa-
tion was voluntary and that the data would remain
anonymous and confidential. The letter also described
the procedure. All respondents were reimbursed for
their transportation expenses and only the control
group received a small financial reward.

The one-to-one appointments with each respondent
started with a short introduction. The respendent was
asked to tell a 5-min story of their free choice about an
influential event in his or her life. Unlike other
projective or structured psychodiagnostic instruments,
which confront the respondents with suggestive
material that can influence the respondent’s answers,
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the GG scales are based only on the free speech sample
of the respondent. The story was audiotaped and then
the PCL-C, DEQ and the Hamilton scale were
administered. The semi-structured interview was
carried out towards the end of the session and then a
debriefing took place about the respondents’ impres-
sions and questions about the study.

After collection the data were transferred to a PC
and analysed using SPSS (SPSS, Chicago, IL, USA).
The rranslated stories were scored on the PCAD
2000. Mean differences between the four groups
were calculated using one-way ANOVAs,

Results

Because sociodemographic variables may influence
suicidal behaviour, partial correlations with controls
for age, gender, partner status, combat/non-combat,
exposure to terrorism and level of education were
run for the diagnoses and suicidal behaviour, and no
significant deviations were found.

Table I presents the variables gender, education
level and the age groups of the respondents. Table 1
shows that the majority of the respondents were male
and that the largest age group was 25-30 years. The
distribution of high-school and university education
was not statistically different.

The top six common negative life events reported by
all respondents were death of a dear person (67.1%),
serious illness in the family (50.3%), stress in the family
{41.3%), own serious illness (34.2%), unemployment
(29.7%), and a serious car accident (29%).

Qut of the 33 GG scales the ANOVAS yielded 15
(Bonferroni corrected) significant results. Each sig-
nificant F-score also produced one to three signifi-
cant post hoc scores. The ANOVA results per GG
scale are presented in Table II, which also lists the
post hoc results, and effect-sizes are reported in
parentheses.

Table 1. Subject details

PTSD/ Suicide
Controls MDD

Suicide
idearors attempters

N=153 55 47 31 20
Female 19 22 9 9
Male 36 25 22 11
25-30 years 37 31 19 6
3140 years 12 10 4 5
4£1-51 years G 6 2] )
University 26 20 16 9
Some kind of 9 6 0 1
higher education®
High school 20 21 15 10

Notes. MDD = major depressive disorder; PTSD = post-traumaric
stress disorder. _

*Complete and incomplete higher education, not of a university
level.
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Table II lists the significant results of the GG
scales in all group combinations. More significant
scores were found for the comparisons between the
attempters and the controls. Frustrated dependency,
Total depression and Hopelessness yielded signifi-
cant results in all three groups combinations.

Significant and probable suicide risk factors for each
group comparison

Arrempters and congrol group. All listed GG scales
apart from the Deterrents scale had significant effects.
It is apparent that the atempters group suffered

from many psychological symptoms that are not .

prominently present among the “healthy” controls.
High scores on these scales should alert the clinician
to the seriousness of the suicidal behaviour.

Attempters and PTSD and depressive patients not
reporting suicidal behawviour. The scales scores that
were significantly higher were Hopelessness, Fru-
strated dependency and Total depression. The
attempters had the highest score on the Toral
depression scale. The severity of these variables in
an individual who suffers from PTSD and depres-
sion, increases the risk of suicidal behaviour.

Suicide atrempters and ideators. The scales that
yielded significant results were Deterrents, Sickness,
Hopelessness, Frustrated dependency, Total depres-
‘sion, Separation depression and Separation anxiety.
The highest score was on the Total depression scale.
An individual with suicidal ideations who presents
psychological states that are prominent in past
suicide attemprters, is likely to be at a very high risk
of attempting suicide.

Discussion

The results of the group comparisons provide a
deeper insight into the various psychological states
that enhance the risk of suicide attempt.

Suicide atremprers in comparison to controls

The comparison of suicide attempters to controls
vielded the most suicidal risk factors: the attempters
communicated a higher ambivalent hostility. Other
people are perceived as threatening to the self. They
are criticising, disappointing, abandoning and de-
priving. The self is also threatened with death from
non-human and non-living objects. Suicide attemp-
ters exhibit aggressive behaviour towards others, as
well as towards themselves (Plutchik, van Praag,
Conre, & Picard, 1989). According to the present
results, however, suicide attempters do not seem to
express more aggression. Perhaps the suicide at-

Lexical analyses of suicidal risks 107

tempters are not struggling with their own rage, as
much as they perceive themselves as victims of
other’s rage and aggressiveness. A suicide attempt
may be their way of escaping the hurt and suffering
that is inflicted on them by others.

Suicide attempters expressed lower Hope and
Achievement sirivings and higher Hopelessness and
Frustrated dependency strivings than the control
group. Suicide attempters have poor expectations of
the future. They lack confidence and the belief that
they are able to conquer the hardships in their lives,
and therefore their motivation to strive for better
circumstances is poot. The discrepancy between
reality and their aspirations leads to aspiration strain
(Zhang & Lester, 2008).

The suicide attempters also communicated higher
levels of total anxiety than the control group. The
attempters express anxiety of desertion, abandon-
ment and loss of support or relationships. Ironically,
they are also anxious about the occurrence of an
event that may injure or physically damage them.
The high total anxiety score implies that some
elements of the other subscales are also present such
as anxiety of death, inadequacy, exposure of short-
comings, criticism, shame, guilt and humiliation.
Attempters perceive the self as weak and vulnerable.
The source of their anxiety may be real or imaginary,
but the anxiety felt is existent. A suicide attempt is
thus perceived by them as an escape route towards
safety and peacefulness.

The Total depression scale includes a broad range
of many subscales, among which are also Psycho-
moter Retardation, Somatic Concerns, Death and
Mutilation Depression, and Hostility Qutward. On
the whole scale there was a significant difference
between the groups, but the score of each subscale
separately was insignificanr. The remaining subscales
of the Total depression scale, namely Hopelessness,
Separation Depression and Self-Accusation vielded
significant differences between the groups. Attemp-
ters are highly depressed. They are preoccupied with
and afraid of being abandoned, losing support and
love. The Self-accusation scale includes guilt and
shame depression. A significant score suggests that
the attempters constantly think and fear the threat of
being hurniliated, morally disapproved of and criti-
cised, and that their deficiencies would be exposed.

The attempters alse ponder issues of sickness and
health. They focus on their pain and suffering. The
suicide attempters have poorer human relations than
the controls. Their degree of interest and their
capacity for obtaining positive, mutually helpful or
satisfying relations is poor. Furthermore, the attemp-
ters seem to have a low level of aluuism. Their
empathy, caring, sincerity and compassion abilities
are limited, which undoubtedly reduces their ability
to relate to others.
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Suicide attemprers in comparison to PTSD and depressive
patients not reporiing swictdal behaviour '

This group comparison defines the psychological
states that differentiated the suicidal from the non-
suicidal PTSD and depressed patients. The presence
of these psychological states could be considered as a
potential suicide risk factor.

As expected, total depression is higher among the
attemnpters. Itis noteworthy, however, that this group
combination produced non-significant subscale re-
sults for the depression scale and for the entire
anxiety scale. The attempters communicated higher
levels of hopelessness and depression than the non-
suicidal respondents. The constant re-experiencing
of the traumartic event and the continuous presence
of anxiety causes a sense of inescapability and lack of
control. The reduced level of normal functoning
leads to high frustraton from having to depend on
others for support and approval. There are also
references in the speech samples of oral frustrations.

A failure to prevent death and killing of others in
combat correlates with suicide attempts {Fontana,
Rosenheck, & Bretr, 1992). Roles in combat that are
perceived as connected with high personal responsi-
bility increase suicidal behaviour. In the present
study, however, results for the Self-accusation scale
were not significant. Hendin and Hass (1961)
claimed that self-blame and anger are important
affective states that are linked to suicide attempts.
The hostility scales did not generate significant
results, According to the present results it is probable
that the combination of Hopelessness, Total depres-
sion and Frustrated dependency increase the attrac-
tiveness of death and the idea of committing suicide.

An additional astonishing point is the insignificant
difference of the scores on the cognitive impairment
scale. This suggests that the level of cognitive
functoning of individuals with PTSD and depres-
sion is not much better than that of the attempters.
Cognitive ability is important for the generation of
alternative solutions, but from the present results it
can be concluded that cognitive impairment is not
the straw that breaks the camel’s back. Rather, the
presence of the aforementioned variables makes the
difference as to whether an individual with PTSD
and depression will attempt suicide or not.

Suicide attermprers  comparison to the ideators group

The presence of these psychological states, which are
more typical for suicide attempters than suicide
ideators, in an individual with suicidal ideations
suggests that the individual is at a high risk of
attemmpting suicide. Hence, these psychological states
intensify and increase the escalation of ideations w0 a
suicide attempt:

The results show that suicide attempters experi-
ence anxiety and depression more intensely than
suicide ideators. The total depression score is
especially high. The main subscale in both dimen-
sions is the theme of separation. Suicide attempters
are afraid of and are preoccupied with loss. They
communicate anguish, a feeling of being neglected
and isolated by others, but at the same time they hate
themselves for feeling this way, Being alone, lonely
and abandoned increases their depression. It appears
that the attempters yearn for intimacy or at least
mourn its [oss. They detest the fact that they are in
need of support and help from others. There seems
to be an.inner conflict, which tears them apart, and
in most likelihood increases their sense of hope- .
lessness. Hopelessness is a catalyst to suicidal
behaviour (Beck, Steer, Kovacs, & Garrison, 1983),
Suicide risk increases as. hopelessness reduces the
will to live.

Deterrents increase the sense of hopelessness,
which suicide attempters conveyed in their speech
samples. Suicide attempters also displayed preoccu-
pation with illness. They feel mentally and physically
broken. The idea of achieving relief or a better future
seems an inconceivable illusion.

According to van Egmond and Dickstra {1989)
aggressive, agitated and wviolent behaviour is, more
common among ideators than among attempters.
The results of the current study do not support their
assertion. High hostility thus cannot be perceived as
a variable that increases the risk of a suicide attempt.
The high dependency on others for support and
protection limits the ability to cope with the
situation. Anxiety and low hope also hinder success-
ful coping and thus magnify the perception of suicide
as a good and reasonable solution.

Evaluation of the current study

In retrospect, the choice to use the GG scales on this
fragile and challenging population was valuable. The
ability to tap into the conscious and unconscious
psychological states of the respondents has a great
potential for the improverment of diagnostic abilities
and the development of appropriate therapy. The
freedom that this method provides gives an illusion
of control, which lowers the respondents’ defences
and eliminates any need to conform, alter or produce
socially desirable answers. It also gives the respon-
dents the feeling that someone is listening to what
they would like to tell, a feeling that usually improves
communication.

In comparison to other projective tests, the
application of the objective, systematic and compu-
terised scales to a speech sample reduces the raters’
bias. The results of the computerised version are also
not influenced by the experimenter’s level of



experience with the scoring system. The subdivisions
of the scales produce a specific and detailed picture
of the problematic domains, thus potentially increas-
ing the reliability of the diagnosis.

Because Israeli subjects perceive disclosure of
psychological problems as a sign of weakness, the

use of the GG scales on this sample enabled the -

clinician to explore deep psychological problems
without being dependent on the respondents’ open-
ness, self-knowledge or their willingness to comply.
The respondents’ perception of overexposure is thus
limited. Consequentially, the use of the GG scales
reduces the obstacle of poor self-disclosure, espe-
cially among individuals with suicidal tendencies and
thus increases the ability of the clinician to derive a
more accurate diagnosis at an early stage.

Crisis hotline and online therapy are currently
alternative methods of providing psychological help.
Seriously suicidal individuals who reach out to
telephone crisis services report significant decrease in

the level of suicidality at the end of the conversaton -

{Gould, Kalafat, Harrismunfa, & Kleinman, 2007).
Application of the GG scales could be useful for these
therapy formats. The ability to analyse free speech
samples of a caller will give the therapist the quickest
and most reliable diagnosis of the individual within
minutes. This option is not possible with other
sttuctured or projective tests. This method could
therefore increase the effectiveness of the therapy.

The analysis of suicide notes of suicide attempters
and completers is often used to better understand the
psychological factors that led to the attempts (ie.,
Barak & Miron, 2005). Why wait for a suicide note
when one can analyse the free speech sample with the
help of PCAD 2000 and prevent suicidal ideations
from escalating to a suicide attempt? Naturally, more
research should take place, but this could be an
innovative tool for suicide prevention.

There are, however, a few disadvantages in this
method. The personality and gender of the inter-
viewer have been seen as influential on the content of
speech. Men, for example, have the tendency to
restrain their hostility expression in the presence of a
female interviewer {Gottschalk & Gleser, 1969). It is
possible that if the interviewer had been male, the
hostlity results would have been much higher.
Naturally, this specularion can be tested by repeating
the study with a male experimenter. Another
limitation of the Gottschalk-Gleser method is that
it ignores non-verbal data. Many non-verbal signs
such as tempo of speech, intonation, facial move-
ments and pauses can add or change the way a
message is received.

This study focused on suicidal behaviour within
specific Israeli groups. Population characteristics
need to be taken into consideration when evaluating
these results. For a cross-validation, future research

Lexical analyses of suicidal risks 109

could use similar experimental groups or groups with
a different cultural background and then compare
the results. Similar findings with different groups
would indicate that the results are due to the suicidal
behaviour and net due to cultural influences.

Another restriction of the present study could be
seen in the relatively small size of the sample.
Furthermore, this study was retrospective by nature,
The suicide atternpts happened up to 4 years prior to
the smdy, thus the current suicide risk may not be
acute,

The hypothesis that differences between the groups
exist was supported. For all intents and purposes, even
more psychological facrors than imagined in the
hypothesis yielded significant results. As far as we
know, some of these psychological factors were not
found previously with the help of structuted tests. This
study gave a new and fresh look at the psychological
states that increase the risk of suicide behaviour among
individuals from the general population, with PTSD
and depression, suicidal ideations and attemnpters.

Diagnosticians should be especially alert to the
psychoelogical states that produced significant differ-
ences between all groups (sickness, hopelessness,
frustrated dependency, total depression and total
anxiety), but group-specific differences should not be
ignored either. Applying the knowledge of these
results, especially at the diagnostic phase, may help
clinicians to take preventative measures — on time .—
before suicidal ideations turn into suicide attempts.
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