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This study examined the effectiveness of cautioning and education on simulating 

a mild traumatic brain injury on several neuropsychological measures.  The measures 

used included the Word Memory Test (WMT), Wechsler Adult Intelligence Scales® - 

Third Edition (WAIS®-III), Wechsler Memory Scales®-3rd Edition instrument (WMS®-

III), 16-item version of the Rey Memory Test, and a self-report symptom checklist.  Five 

experimental groups were used including clinical and non-clinical controls, as well as 

three simulation groups.  The design and implementation of this study also attempted 

to correct several methodological short comings of prior research by increasing the 

incentives for participants, expanding the generalizability of findings and examining 

research compliance and participant self-perception through debriefing.  Discriminant 

analysis was utilized to determine if specific functions existed that would correctly 

classify and distinguish each experimental group.  Several discriminant functions had at 

least moderate canonical correlations and good classification accuracy.  Results also 

include utility estimates given projected varying base rates of malingering. 
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CHAPTER 1  

INTRODUCTION 

Malingering and Mild Traumatic Brain Injury 

It is estimated that nearly 2 million individuals each year seek medical care for 

some type of closed head injury (Kraus & Sorenson, 1994).  Neuropsychologists will at 

some point assess a large percentage of these individuals and a significant minority of 

these cases will result in some type of litigation.  The allure of large monetary 

settlements can make assessment especially challenging for neuropsychologists 

because motive exists for examinees to respond in a deceptive manner (Hayes, 

Hilsabech, & Gouvier, 1999).  For some, the possibility of significant monetary 

compensation is enough to make them feign impairment that they do not have, or 

exaggerate impairment that they do have.  The difference in the presence of impairment 

and or its severity can equate to thousands of dollars in a single litigated case and many 

millions of dollars across all cases.  This is one reason that there has been an explosion 

of research in the field of malingering on neuropsychological measures over the last two 

decades.  If one reviews the academic literature from the 1950s through the early 

1980’s there is only an occasional article dedicated to malingering and almost never an 

article about malingering neuropsychological measures in the face of litigation.  

Personal injury litigation has increased dramatically in the last 20 years, and the 

evaluation of malingering and test taking effort has had to follow suit.  By simply typing 

the phrase “faking brain injury” into a popular internet search engine, the result is over 

24,000 sites.  Cursory review of the first 50 or so sites reveals several sites that give 
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detailed information on brain injury symptoms, test construction and in many cases, 

overt assistance to individuals attempting to fake brain injuries. 

The increase of research into the area of malingering and specifically malingering 

with regard to neuropsychological measures has brought to light many issues.  The 

introduction of this study will review many of the issues that make the detection of 

malingering in neuropsychological assessment unique in the field of psychological 

assessment and then discuss the results of this research project which address many of 

these issues.   

Definitions 

For the purposes of clarity, the first step in understanding the myriad of issues 

involved in malingering detection, as it pertains to neuropsychological evaluation, is to 

give a clear definition of the terms that are used.  The literature labels damage to brain 

tissue or neural structures and the subsequent changes in cognitive and behavioral 

sequelae as closed head injury, traumatic brain injury, postconcusional disorder, 

postconcussion syndrome, mild head injury, mild traumatic head injury, mild traumatic 

brain injury, traumatic brain injury, post traumatic syndrome as well as several others 

(Binder, 1986; Varney & Roberts, 1999).  While there is much divergence in the 

literature, the group of “postconcussive” terms appears to have the greatest difference 

from the others.  This is most likely because they describe a specific course and 

etiology of injury, mainly concussion.  Furthermore, the American Congress of 

Rehabilitation Medicine Brain Injury Interdisciplinary Special Interest Group Mild 

Traumatic Brain Injury Committee takes issue with the American Psychiatric Association 

in their creation of provisional criteria for postconcussional disorder (Diagnostic and 



 

 3 

Statistical Manual of Mental Disorders-4th ed [DSM-IV], 1994).  The specific objection 

surrounds the inclusion of loss of consciousness as well as the number and duration of 

symptoms needed to achieve the classification (Malec, 1999).   

For the sake of clarity, the term traumatic brain injury (TBI) is used 

interchangeably with all of the others to describe an insult or injury to brain tissue, or 

structure, resulting in a change of cognition and behavior.  The term mild traumatic brain 

injury (mTBI) is a brain injury in which, 1) the individual does or does not have visible 

and measurable brain tissue abnormality as observed by magnetic resonance imaging 

or computed tomography scan, 2) the individual experienced a loss of consciousness or 

less than 30-minutes, 3) the individual had a Glasgow Coma Scale of ≥ 14, and 4) the 

individual experienced post traumatic amnesia lasting less than 24-hours (Green, 

Rohling, Lees-Haley, & Allen, 2001) 

When it comes to providing less than optimal performance or purposely 

misleading responses on a measure, this can be called malingering, feigning, 

simulation, dissimulation, response bias, sub-optimal effort, or faking.  Malingering as a 

psychiatric and psychological diagnosis is classified, not as a mental disorder but, as a 

condition that may be the focus of clinical attention.  Malingering is defined as the 

intentional production of false or grossly exaggerated physical or psychological 

symptoms, motivated by external incentives (DSM-IV, 1994).  The previously listed 

terms are used relatively interchangeably in the literature with the terms feigning and 

dissimulation being the most prevalent.  It is also important to note that in the field of 

neuropsychological evaluation, feigning can be accomplished by trying to behave as or 
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claim to have a symptom that you do not have or by behaving as or denying to possess 

specific skills or abilities.  

Theories of Malingering 

Malingering may represent “adaptive” behavior in some cases and should be 

strongly suspected if the person is in a medicolegal context of presentation, if there is a 

marked discrepancy between the person’s claimed stress or disability and the objective 

findings, if there is a lack of cooperation during the evaluation or with the treatment 

regimen, and if there is the presence of antisocial personality disorder.  Rogers (1997) 

provided a thorough review of malingering, its permutations and motivations.  While this 

analysis was predominantly focused on the malingering of psychopathology, much of 

what he elucidated was applicable to neuropsychological practice.   

Slick, Sherman, and Iverson (1999) have greatly advanced the specific area of 

malingering in neuropsychology by proposing specific diagnostic criteria.  They defined 

malingered neurocognitive dysfunction (MND) as “the volitional exaggeration of 

cognitive dysfunction for the purpose of obtaining substantial material gain, or avoiding 

or escaping formal duty of responsibility” (p. 552).   They defined three confidence 

levels of MND.  These levels were definite, probable and possible.  These confidence 

levels were assigned based on the presence of four criteria: (a) Substantial external 

incentive; (b) evidence from neuropsychological testing; (c) evidence from self report; 

and (d) behaviors from (b) or (c) that are not accounted for by psychiatric, neurological 

or developmental factors. 

There are many possible reasons that an individual would not respond in a 

genuine way to a psychological measure.  This becomes a very important issue for 



 

 5 

neuropsychologists in forensic settings where the evaluations they perform and 

recommendations they make are conveyed to a court system and have the potential to 

generate serious and important consequences.  There are three prevailing theories as 

to the reasons behind an individual acting or responding in a deceptive way.  The three 

potential causes are that the individual is sick, they are bad, or they are responding 

adaptively to the current situation (Rogers, 1997).     

The pathogenic model of deception asserts that the reasons for the deceptive 

behavior lie in an underlying illness.  This was typically seen as a mental illness such as 

schizophrenia or one of the personality disorders.  The implication of this model is that 

the individual’s responding is predicated by the mental illness and so their behavior 

must be judged and understood in that context.  This model also suggests that in order 

to get a more honest response, the mental illness must first be managed or treated.  

While this is not outside of the purview of many neuropsychologists, psychopathology 

and its treatment is definitely not their main area of focus.  In terms of the 

neuropsychological assessment, individuals with predominant psychopathology make 

up a very small proportion of the individuals that are seen.  Because of this, there was 

very little solid research about the possible interaction of a major mental illness with TBI 

(Rutter, 1983). 

  A second theory for deceptive responding is known as the criminological theory.  

This theory asserts that an individual responds in a deceptive manner because they are 

inherently bad.  This “badness” can be described as a criminal mentality and seems to 

be what is thought about as a criminal being a con-man or taking advantage of people.  

The criminological theory asserts that deception is a way for the individual to obtain the 
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reward they seek without consideration for others.  Like the pathogenic theory, this 

theory also has some implications when it comes to making some kind of intervention in 

order to get a more truthful response.  The picture however does not appear to be as 

promising because of the underlying reasons behind the deception.   

  The third model of deception is the adaptational model.  This model asserts that 

an individual responds in a deceptive manner because that is what they feel is best, or 

provides them with the best possible outcome, given their current situation.  This model 

works well to describe potentially adversarial relationships, such as those that may be 

found in legal and forensic settings.  Neuropsychologists often find themselves in 

situations where they are assessing an individual based on a referral from the 

individual’s attorney.  In this case there may be reasons that seem legitimate to the 

individual being assessed to respond in a deceptive or less than truthful manner.   

Rogers, Salekin, Sewell, Goldstein and Leonard (1998) suggested that the 

adaptational model may well be comprised of two branches.  While their model was 

predominantly focused on the malingering of psychopathology, it has a tremendous 

amount of applicability for the field of neuropsychology as well.  The first branch of the 

adaptational model is the cost-benefit feature which states that individuals conduct a 

cost-benefit analysis of their situation and make decisions about the truthfulness of their 

responding based on their perceptions of the potential for loss or gain.  Given the huge 

monetary settlements that often accompany civil tort cases involving neuropsychological 

impairment, it seems well within the imagination that individuals might be motivated to 

misrepresent their impairments.   
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The second branch of the adaptational model is the adversarial feature.  This 

branch asserts that the nature of the relationship greatly influences the way in which an 

examinee chooses to respond to questions.  This would appear to fit very nicely with our 

legal system which is built on an adversarial interaction aimed at gathering truth.  The 

adversarial feature of the adaptational model also seems to fit well into the 

neuropsychological arena.  With the ever growing number of personal injury litigants, in 

an increasingly litigious society, there is bound to be significant pressure focused on TBI 

claimants.  The rising cost of healthcare means that individuals are often seeking larger 

damage claims.  In response to this, insurance companies and employers are 

demanding more solid proof that an individual has cognitive impairment.  This is likely to 

persuade some individuals with TBI to exaggerate their impairments in order to secure a 

more favorable judgment.   

Malingering Strategies 

So far, the “who” and the “why” of malingering has been addressed.  The next 

logical step is to examine the “how” of malingering.  An issue that must be addressed 

when attempting to understand the how of malingering, is what strategies individuals 

use when they decide to respond in a less than honest fashion.  This question is 

important not only during the actual assessment, but also during the development of 

measures that may be used in forensic neuropsychological evaluations.  For the most 

part, detection of malingering of neuropsychological deficits is thought to be a detection 

of sub-optimal effort (Van Gorp et al., 1999).  With respect to tests of memory, 

individuals can use several strategies to simulate a TBI.  One way is to intentionally 

respond with a wrong answer.  This is often the case with forced-choice testing, where 



 

 8 

the individual is presented with the right answer and a wrong answer and they 

knowingly chose the later.  It is also the case that an examinee can report that they do 

not know the answer when in fact they do.   

Another way that individuals can respond in a less than honest fashion is to 

respond randomly to test questions.  This can be useful on instruments like the digit 

span subtest of the WAIS-III or other such tests that require sequential responses.  

There are a number of self report measures of personality functioning such as the 

Minnesota Multiphasic Personality Inventory-2™ assessment tool* (MMPI-2™) (Butcher 

et al., 2001; Greene, 2000) and the Personality Assessment Inventory™† assessment 

instrument (PAI®) that have built in very sophisticated and reliable mechanisms to 

determine random responding (Morey, 1991).   

Individuals can also respond in a systematic or sequential fashion.  While this 

response style may appear similar to random responding, the difference is that with 

sequential and systematic responding the individual is actually making a decision about 

how and when to respond.  The systematic approach may be used if the individual has 

decided to feign a specific set of deficits or respond in such a way as to have the 

appearance of an individual with a specific disorder.  The sequential response style 

could be used by responding to every third answer incorrectly.  This would most likely 

be used for recognition tasks.  Individuals can also use a haphazard or inattentive 

pattern of responding.  In this response style, the examinee responds in an accurate 

and attentive way for a time and then responds haphazardly for some time.  This could 

be employed on measures such as the Logical Memory subtest of the Wechsler 

                                                
* NCS Pearson, Inc., Minneapolis, Minnesota 
† PAR, Inc., Lutz, Florida 
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Memory Scales®-3rd Edition‡ instrument (WMS®-III) (Wechsler, 1997b) or self-report 

measures like the MMPI-2.  In this case, the individual would make sure not to pay 

attention to whatever needs to be listened to or read.   

Individuals can also perform in less than honest ways on other specifically 

neuropsychological measures.  For example, individuals can choose to not give their 

best effort on tests that measure gross and fine motor functioning.  This is typically done 

by slowing down on timed tasks and making errors or withholding on tests that measure 

strength or dexterity. An extremely important study by Green, Rohling, Lees-Haley and 

Allen (2001) showed that sub-optimal effort has a significantly greater impact on 

neuropsychological test scores than does the severity of the brain injury.  In their large 

sample of compensation seeking claimants, they found that test taking effort accounted 

for over 50% of the variance in test scores and sub-optimal performance suppressed 

overall performance 4.5 times more than severity of injury.   

A distinction needs to be made between the malingering of psychopathology and 

the malingering of neuropsychological deficits.  In the case of psychopathology, an 

individual can malinger symptoms by the exaggeration of symptoms, randomly 

responding to measures, inconsistently responding, and possibly choosing a disorder 

and responding in a way that fits the individual’s conception of the disorder.  For 

example, an individual may chose to malinger Schizophrenia by responding 

affirmatively to questions about hallucinations or other thought problems while denying 

depression and other mood problems. Neuropsychological malingering on the other 

hand typically employs different strategies.  For example, individuals attempting to feign 

neuropsychological impairment do so most often by denying cognitive abilities or 
                                                
‡ Harcourt Assessment, Inc., San Antonio, Texas 
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providing sub-optimal performance on measures of visual-spatial or motor skills.  The 

bottom line appears to be that individuals attempting to malinger psychopathology do so 

predominantly by fabrication or exaggeration of symptoms and those attempting to 

malinger neurocognitive deficits do so predominantly by the denial of ability and 

providing sub-optimal effort on performance related tasks.  

Another potential motivation for malingering that is brought up from time to time 

is secondary gain.  Secondary gain can refer to a psychodynamic process of 

unconscious behavior, behavioral reinforcement, or external incentive (Rogers & 

Reinhardt, 1998).  Because of its inferential nature and the vast differences in meaning 

applied to this term throughout the field of psychology, it will only be mentioned here as 

a matter of limited interest.   

Malingering Detection  

It stands to reason that the detection of malingering would be a straightforward 

task of understanding how individuals go about providing biased responses and then 

simply develop detection procedures accordingly.  There are many variables that make 

this seemingly straightforward task quite complicated.  In any discussion of the 

motivation to malinger, as it applies to neuropsychological assessment, two caveats 

must be understood.  The first is that individuals who have suffered some sort of 

neurological insult typically display some level of impairment in cognitive functioning and 

this impairment is not always static.  The second thing to understand is that 

neuropsychological measures evaluate cognitive functions that can be impaired 

because of TBI or many other non-neurological factors such as depression, somatoform 

disorder or factitious disorder (Iverson & Binder, 2000).     



 

 11 

 There are three difficulties that arise when trying to make a determination on an 

individual’s level of motivation or possible malingering on neuropsychological measures.  

The first is that neuropsychological measures do not demonstrate what are typically 

thought of as hard indicators.  In other words, interpretation of the test responses 

seldom produces a definitive and singular explanation for the results obtained (Lezak, 

1983; Spreen & Strauss, 1998).  For example an individual with a TBI may require 

several trials to learn a list of words.  This could be caused by damage to the frontal 

temporal lobes and may result in problems with attention, problems with the encoding of 

new information, problems with short term memory, or depression just to name a few.  

While it may be easy to identify damage on an MRI, it is often quite difficult if not 

impossible for the neuropsychologist to tease out exactly what is causing the apparent 

deficit.   

 Slick et al. (1999) also recognized that there is never a definite degree of 

certainty when diagnosing malingered neurocognitive dysfunction.  Because few 

individuals disclose that they were feigning during an evaluation, it is difficult to 

determine the validity of instruments designed to assess malingered neurocognitive 

deficits.  There are also no gold standards with which to make comparisons.  This lack 

of a gold standard however is not unusual in psychology, or medicine for that matter.  

 The second problem facing neuropsychologists trying to identify those individuals 

who are malingering neurocognitive deficits is in fact a problem for all practitioners 

making determinations about malingering.  To put it simply, psychologists are just not 

very good at distinguishing malingerers from non-malingerers. Faust, Hart and 

Guilmette (1988) and Faust, Hart, Guilmette and Arkes (1988) demonstrated that 
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experienced clinicians often have difficulty detecting malingering.  Both DePaulo (1994) 

as well as Ekamn and O’Sullivan (1991) pointed out that it is not just psychologists, but 

individuals from all walks of life that have difficulty detecting lies and deception.  

Fredrick, Sarfaty, Johnson and Powell (1994) went a step further, pointing out that even 

qualified neuropsychologists, who complete a comprehensive neuropsychological 

battery including face-to-face clinical interviews, were little better than chance at 

detecting deception.  Although Bigler, (1990) raised the argument that much of this 

research has design and methodological flaws, the point remains that psychologists’, 

with all of their training, are less than stellar detectors of deception. 

 Faust and Ackley (1998) argued that the reasons for this difficulty in detecting 

less than honest responders lie in psychologists being poor learners, from experience 

anyway.  They pointed out that this is the main argument for using empirically based 

and formally validated decision making over subjective judgment.  Franklin (2003) 

agreed and presented compelling arguments for more strict standards in the area of 

prediction and statistical analysis of data obtained from malingering research. 

An important point to take into consideration is that in the most common types of 

malingering studies, psychologists are asked to make decisions about types of cases 

that they almost never have to make in the forensic arena.  That is to say that, most of 

the current research distinguishes between normal individuals performing optimally and 

normal individuals attempting to malinger.  For clinicians in the forensic fields, the job is 

to distinguish between individuals with some type of disorder from individuals trying to 

falsify information about their disorder. 
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 The third problem facing neuropsychologists in their effort to detect malingering 

is that, aside from the need to be accurate in their decision making, neuropsychologists 

and their reports are being introduced into the legal system at an ever increasing 

number.  This means that competent forensic clinicians need to be aware of the 

applicable legal standards of practice.  For many jurisdictions this is the Daubert 

standard and testimony provided by clinicians needs to be derived from or at least 

supported by instruments that meet that standard.  Over the years, the courts have 

been more and more skeptical, in many cases rightly so, of experts from mental health 

fields.  This skepticism has led the courts to impose more and more strict standards on 

these so-called experts.  The days of “general acceptance” and the 1920’s era Frye 

standard, have given way to the more stringent standards espoused in Daubert v. 

Merrell Dow Pharmaceuticals Inc. (1993).  According to the Supreme Court’s decision in 

Daubert, in order for testimony to be considered expert testimony, it must possess the 

following four non-exclusive attributes: 1) it must be based on a falsifiable theory, 2) 

there must be a known or potential error rate, 3) the technique used must have been 

peer reviewed, and 4) there must be general acceptance in the field. 

A neuropsychologist acting in the legal arena is assigned with the task of 

answering questions such as: 1) is there impairment; 2) what are the functional 

impairments; 3) what is the cause of the impairment; 4) is the impairment being 

exaggerated; 5) is there more than one cause and if so, how much impairment is 

attributable to any one cause; 6) has there been a loss of functioning compared with the 

individual’s performance pre-injury; 7) how much can the individual be expected to 

recover (Lees-Haley, Iverson, Lange, Fox, & Allen; 2002).  In support of the idea that 
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forensic practice presents a distinct set of tasks and challenges, Division 41 of the 

American Psychological Association developed a specific set of ethical guidelines for 

forensic psychologists (Committee on Ethical Guidelines Division 41, American 

Academy of Forensic-Psychology, 1991). 

Detection Strategies   

As important as the identification of the strategies used to malinger 

neurocognitive deficits, are the ways in which these strategies can be detected.  Iverson 

and Binder (2000) have identified three methods for the detection of malingered deficits.  

The first is the analysis of inconsistency.  This method typically uses the analysis of 

redundant measures within a neuropsychological battery.  An ideal example would be 

an examinee given a specific stand-alone test designed to measure sequential 

processing and then be administered an equivalent measure that exists as a subtest in 

a larger instrument.  The results of each measure can then be compared to evaluate the 

consistency of performance.  The analysis of inconsistency can also occur from one 

testing session to the next.  A second method used to detect malingering is 

performance based assessment.  This method contrasts the examinee’s performance 

with that of a normative or reference group.  An example of this method of detection 

might be an individual who performs poorly on a test of vocabulary.  Tests that measure 

vocabulary can be very useful because vocabulary is thought of as a more stable or 

core ability that is often unaffected by mTBI.  The third method that can be used for the 

detection of malingering of neurocognitive deficits is the analysis of symptom reporting.  

The physical, cognitive and emotional sequelae associated with head injury are well 

known and well documented (Mittenberg, & Strauman, 2000).  The use of symptom 
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reporting to detect malingering is accomplished by evaluating symptom severity, course, 

duration and consistency.  This information can then be compared with actuarial 

information.   

Rogers, Harrell and Liff (1993) went a step further and proposed six separate but 

not mutually exclusive strategies for the detection of malingered neurocognitive deficits.  

The first strategy is floor effect.  The floor effect strategy consists of presenting the 

examinee with extremely easy items.  The items are easy enough to answer so that 

even significantly impaired individuals have been shown to get most if not all of them 

correct.  A good example of this is the Rey 15-Item Memory Test (Rey, 1964), a 

variation of which will be described later.  Some researchers have gone beyond simple 

administrations on these tests and by doing so have raised some ethical and 

professional questions.  For example, Arnett, Hemmeke, and Schwartz (1995) changed 

Rey’s original instructions to the test taker by creating a more exaggerated description 

of the tests difficulty.  Doing so made some researchers question the necessity of trying 

to trick individuals into malingering.  This seems somewhat analogous to police 

entrapment.   

Another strategy that can be used to detect malingered neuropsychological 

deficits is analysis of the performance curve.  The theory behind this strategy is that 

individuals who are responding in a genuine way will get more easy items correct than 

difficult ones.  With the percent correct plotted along the y-axis and difficulty plotted 

along the x-axis you would expect a curve sloping down and to the right.  An individual 

who was not responding in a genuine fashion would be expected to display a more 

erratic or variable curve.  The idea is that malingerers will not consider the difficulty of 
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items in their decisions to respond incorrectly.  Many researchers (Frederick, 2002; 

Lezak, 1983) advocated and used performance curve analysis as a strategy for the 

detection of malingering.   

Another strategy used to detect malingerers is analysis of the magnitude of the 

errors that they make.  In other words, the “wrongness” of an answer is taken into 

account.  The theory behind this strategy is that malingerers will likely have more “near 

misses” than genuinely impaired individuals.  The rationale behind this is that since 

malingers know the correct answer that they will pick a wrong but similar response.  On 

the other hand, an individual with a TBI might simply be guessing and so would be more 

wrong in their incorrect responses.  Currently there are not any frequently used 

neuropsychological measures that employ this detection strategy.   

A strategy that has received a tremendous amount of research lately is symptom 

validity testing.  Symptom validity testing (SVT) works by using a binomial analysis of 

individuals’ responses.  For example, suppose an individual claims to be color blind.  

They would be presented with 100 trials where they see a card that is either red or blue.  

They are asked to indicate the color of the card.  It would be expected that by chance 

alone an individual would get 50% of the trials correct.  The assumption is that 

individuals who are malingering would score below chance because they would 

purposely be giving incorrect responses.   

Examples of instruments using SVT are the Portland Digit Test (PDT),  the 

Victoria Symptom Validity Tests (VSVT), the Validity Indicator Profile§ (VIP®) 

instrument, and the Word Memory Test (WMT).  SVT can be very effective in identifying 

malingering.  When an individual gets less than 50% of items correct there can be little 
                                                
§ NCS Pearson, Inc. 
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argument about the cause of the low score.  While SVT can be very effective one major 

complaint that arose early on was that it is not very sensitive to malingering.  For 

example, early SVT test were simply digit recognition tasks where an individual would 

be presented with a target number of four to five digits and then after a short delay 

another string of digits was presented and the individual was asked if the second string 

was the same or different from the first.  Improvements to SVT have included the use of 

a variable delay between presentation and recognition, use of a distracter (in the case 

of the PDT it is counting backwards), incorporation of easy and difficult items, recording 

of response times for easy and difficult items, and more accurate classification levels. 

While SVT alone is not enough to detect malingering in all but the most blatant 

cases, it does have some significant strength as a test of malingering.  Denny (1999) 

provided a salient fact by demonstrating that SVT uses binomial theory which is 

mathematic in nature and so it does not need to be compared to a normative group to 

determine accuracy.  In addition, because it is probability based it can positively 

address the first prong of the Daubert standard.  This fact makes it very appealing for 

use in forensic evaluations. 

The last two strategies that can be used to detect malingering of 

neuropsychological defects are much less researched.  The first is the use of atypical 

presentation.  The idea behind this strategy is that individuals who score markedly 

different on similar tests or re-administrations of previously administered tests are 

thought to be malingering.  To date there has been little research into this strategy.  One 

reason for this might be the extreme variability that can be observed in the 

symptomatology of neuropsychological impairment.  While some individuals with a very 
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localized TBI would be expected to display a set pattern of deficits, the same can not be 

said of individuals who have a very diffuse TBI.  This would not likely lead to very robust 

measures of neuropsychological deficits that could be widely generalized to diverse 

mTBI presentations or etiology.   

One option for future research in the area of atypical presentation of symptoms 

would be to further the ideas described by Iverson and Binder (2000).  As noted earlier, 

they proposed using an analysis of symptom reporting to detect malingering in 

individuals with TBI.  Researchers could potentially use symptom frequency to develop 

frequent and infrequent symptoms.  This information could then be used to develop 

frequent and infrequent symptom pairs that would be derived from prototypical 

populations.   Rogers (1992) developed a similar strategy which was used with 

significant success as a subscale on the Structured Interview of Reported Symptoms.  

The present study attempts to incorporate this strategy by using a symptom checklist. 

A final strategy for detecting malingering is the presence of psychological 

sequelae.  It is thought that many psychopathological symptoms are associated with 

TBI.  Lees-Haley, Iverson, Lange, Fox, and Allen (2003) have identified an increase in 

psychopathology demonstrated by individuals malingering neuropsychological deficits.  

There is little published research about this detection strategy and it appears that there 

are two main problems.  The first problem is that there is very little replicated research 

on the association of psychopathology with neuropsychological deficits.  The second 

problem is that even if researchers were to reliably identify concomitant psychological 

and neuropsychological problems, there would be virtually no way to demonstrate that 

the psychopathology was not in fact present prior to the TBI.  As McAlliser & Flashman 
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(1999) have shown, there is a tremendous amount of overlap between those symptoms 

arising from an mTBI and many of the DSM-IV criteria used in diagnosing Major Mood 

Disorders. 

Methodological Considerations 

Research Shortcomings 

There is no doubt that malingering is a frequently researched topic.  There are 

literally thousands of published articles and dissertations examining malingering in 

clinical, forensic and neuropsychological arenas.  With the virtual inundation of research 

in this area over the past two decades, a rather concerning reality is that many of these 

studies are weak, if not flawed, sometimes fatally, in their methodology.  While the 

elementary basics of good methodology and design will not be examined here in any 

detail, there are some malingering specific considerations to address.  There are 

several methodological and design pitfalls in the study of malingering in general and 

more specifically, the study of malingering of neurocognitive deficits.  These challenges 

to sound methodology are the consideration, or lack of consideration of base rates, as 

well as the sensitivity and specificity of the instruments being used, and the over 

reliance on simulation designs to study malingering. 

The first methodological consideration is the issue of base rates.  A base rate is a 

current population prevalence.  This is different from the more epidemiological terms of 

prevalence and incidence.  Incidence typically refers to the number of cases discovered 

on an annual basis.  Prevalence from an epidemiological perspective typically refers to 

the lifetime prevalence.  The term base rate in the current study will be used to describe 
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the number of cases that are identified as malingering divided by the total number of 

cases, within the population of individuals with mTBI.   

 Base rates are very important in diagnostic accuracy because base rates 

dramatically affect the predictive accuracy of test instruments and clinical decision 

making.  For example if an instrument with an overall accuracy of 80% were 

administered to a population with a base rate of malingerers estimated at 40%, then you 

will have a 73% chance of correctly identifying a malingerer.  On the other hand, if you 

believe that the base rate of malingerers is 15% then you would only have a 41% 

chance of correctly identifying malingerers.  Therefore, as base rates decrease, we 

need to use instruments with greater overall classification accuracy in order to have our 

informed clinical judgment rate any better than chance.  Furthermore, in populations 

with extremely low base rates meaningful predictive accuracy is often unobtainable. 

 Questions and speculation about the true base rates for malingering in a 

neuropsychological population have been around for some time and several studies 

have recently shed more light on the subject (Franklin, 2003; Gouvier, Hayes, & 

Smiroldo, 1998; Mittenberg, Patton, Canyock, & Condit, 2002; Trueblood, 1994).  

Mittenberg and his colleagues (2002b) reviewed many contemporary studies and using 

criteria established by Slick, Sherman, and Iverson (1999), established base rates for 

malingering on neuropsychological evaluations as ranging from 7% to 31% based on 

setting and between 2% and 41% depending on diagnosis.  For neuropsychological 

assessments performed in private practice with mild TBI patients, the base rate appears 

to approach 30%.   
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A second often overlooked methodological consideration is the sensitivity and 

specificity of the instruments used.  As Kessel and Zimmerman (1993) pointed out, 

sensitivity and specificity are often misreported in the literature, if they are reported at 

all.  Sensitivity refers to the ability of a test to identify correctly individuals with a 

particular diagnosis, in other words, the true positives.  Specificity refers to the tests 

ability to correctly identify individuals who do not have the diagnosis, or true negatives.  

This information is quite useful in establishing validity and when comparing a test to a 

particular “gold standard”, if a gold standard is available.  In addition to sensitivity and 

specificity, positive and negative predictive power can be just as, if not, more applicable 

to clinical practice.   

Positive and negative predictive power (PPP & NPP) go beyond simple 

classification to provide more clinically relevant information.  Specifically, PPP and NPP 

inform the administrator of a particular test, how likely that test will identify individuals as 

malingering who are in fact malingering and vice-versa. PPP can be described as the 

number of true positives divided by the sum of true positives and false positives.  NPP 

can be described as the number of true negatives divided by the sum of true negatives 

and false negatives.  This relationship is more clinically relevant because it allows a 

clinician to make decisions about which tests to use to maximize their diagnostic 

accuracy.  Other relevant information that is derived from this analysis includes the 

overall classification rate.  This is the number of true positives plus the number of true 

negative divided by the total number of subjects.   

Another criticism of research examining malingering is the almost exclusive use 

of the analog or simulation design (Faust, & Ackley, 1998; Gillis, Rogers, & Bagby, 
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1991; Rogers, & Cavanaugh, 1983; Rogers, Harrell, & Liff, 1993).  The main thrust of 

this criticism is that simulation designs can have a very tenuous generalizability to true 

clinical situations.  One reason for this is what Rogers and Cavanaugh called the 

simulation-malingering paradox.  This paradox arises when researchers ask participants 

to comply with instructions to fake in order to study individuals who fake when asked to 

comply.  This limitation to the simulation design however seems pedestrian and is 

doubtfully of much significance to the clinical applicability of simulation designs.   

In fact, a more significant problem with the simulation design lies simply in the 

overwhelming reliance on this design methodology for malingering research.  The 

reliance on this type of design is questionable because there is no way to be sure that 

individuals instructed to malinger neurocognitive deficits in a lab in any way resemble 

those individuals who malinger in actual clinical settings.  After all, the only information 

obtained about malingerers and their strategies, motivations, and response styles is by 

examining the ones who are detected. 

 Research on malingering can employ many other types of designs.  The 

differential prevalence design is one option.  This design presupposes that one group is 

likely to have a greater representation of malingerers than the normal population or 

control group.  This supposition provides an increased base rate in which to make 

determinations about optimal classification.  This design is possible when using a group 

that has already been classified for some objective reason.  For example, individuals 

incarcerated in a maximum security prison would likely represent a group with a higher 

prevalence of malingerers than say a sample of college undergraduates.  The 

seemingly insurmountable obstacle with this type of research is that there is in reality no 
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accurate way of knowing just how high the prevalence rate is.  Therefore, even if you 

were to discover a significant difference, its interpretation would need to be made with 

caution.   

Another design option is the use of known groups.  In a known-groups 

comparison design, the investigator is comparing a control population to a group known 

to contain malingerers.  This type of research was not at all common until recent years.  

There has been a significant increase in this type of research thanks in great part to 

Slick and his colleagues (1999) and their introduction of an objective and semi-

standardized set of criteria for identifying malingered neurocognitive dysfunction (MND).  

As Rogers and his colleagues have suggested (1993), future sound research in the 

area of malingering needs to employ cross validation of instruments with both simulation 

and known-groups designs.  

Despite its shortcomings, simulation designs remain the most frequently used 

methodological designs for the study of malingering and specifically, malingering of 

neurocognitive deficits associated with TBI.  As will be discussed later, there are several 

things that can be done to increase the external and construct validity.   

The third methodological shortcoming in malingering research is the generally 

weak external validity in many studies of malingering.  An area that can be addressed in 

an effort to increase external validity is the incentives provided to research participants.  

As has already been discussed, the adversarial relationships that many examinees are 

a part of, and which prompts the needs for a neuropsychological evaluation, often tend 

to be extremely significant for the examinee.  There is a strong likelihood that the results 

of a neuropsychological evaluation could make or break an individual’s litigation, 
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custody decision, or employment status.  Trying to replicate these high stakes scenarios 

in the lab is next to impossible.  One option for trying to increase external validity is to 

increase the incentives to study participants asked to malinger and remain undetected.  

The purpose is to motivate participants to give their best effort at not giving their best 

effort.  Most malingering research that uses incentives makes use of a positive 

incentive.  This typically involves a small monetary reward.  One tricky option is to try 

and not only provide positive incentives but negative ones as well.  For example, 

informing participants that individuals who are easily detected will not be given some 

form of remuneration or will have their names posted for others to see.  There does not 

appear to be any significant research that has attempted to walk this ethical minefield.  

Studies can also ensure that blatant or easily detected malingerers are identified early 

in the testing process.  The manipulation check can be used to ensure that participants 

have read the instructions to remain undetected.  If a participant fails the manipulation 

check, most commonly a brief floor effect test, they can be eliminated from the study or 

cautioned about their responding.   

Another way of increasing the external validity of simulation designs is to make 

the study more relevant to the individuals being asked to malinger.  In order to 

accomplish this, efforts are made to convince participants that the results have a 

significant real-world impact.  For example, participants are informed about how the 

results of the study may serve to more accurately detect individuals committing 

insurance fraud and that this decrease in fraudulent claims could have the end result of 

lowering insurance premiums.  Yet another way to increase the external validity is to 
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create a competitive environment where individuals are encouraged to compete to be 

better than other participants at the task of malingering.    

Another area of research design that can serve to increase external validity, in 

which the study of malingering of neuropsychological deficits quite possibly has an 

advantage over the malingering of psychopathology, is context.  Context refers to the 

instructions and vignettes presented to the participants.  It is conceivably a simpler task 

to have research participants understand and associate with a scenario of a personal 

injury case, than a schizophrenic disorder with psychotic symptoms.  While Aubrey, 

Dobbs, and Rule (1989) have demonstrated that there is some misconceptions about 

the sequelae related to TBI, it seems likely that there would be even more 

misconceptions or confusion about the sequelae related to psychopathology.  Bagby et 

al. (1997) demonstrated that indeed it is quite difficult to malinger psychopathology even 

when provided with a detailed description of specific disorders. 

Solutions to Shortcomings 

This study adds to the knowledge base in the field of neuropsychology by 

utilizing a sound design and attempting to make improvements over prior research.  

This study incorporates five experimental groups.  The clinical control group, the non-

clinical control group and the naïve simulation group are all essentially no-treatment 

control groups.  The clinical control group is necessary so that the performance of the 

analog groups can be practically compared to individuals with TBI.  The non-clinical 

control group is included to address threats to internal validity.  The naïve simulation 

group is a control group for the other two analog groups.   
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Many studies of malingering utilize a cautioned simulation group.  As was 

discussed earlier, this is one of the most practical ways to study malingering because 

there are no reliable ways to confirm malingering of neuropsychological deficits.  

Cautioning participants typically involves statements about malingering strategies such 

as sub-optimal performance, random responding, or symptom exaggeration.  The 

cautioning instructions in this study also include information about strategies that can be 

used to detect malingering such as floor effect, performance curve and magnitude of 

error.   

The fifth group in this study is the cautioned and educated group.  The concept of 

educating a simulation group about particular psychological sequelae is not nearly as 

common as cautioning.  While this is not unheard of in the study of malingering of 

psychopathology, there have been only a handful of studies of malingering 

neuropsychological deficits that have employed this strategy.  Whether or not this 

strategy proves useful in successfully faking neuropsychological deficits remains to be 

seen.  This strategy does however make a great deal of intuitive sense given the vast 

resources made available by the internet as well as the preparation given to litigants by 

their legal counsel.  

In order to address the methodological shortcoming issue of base rates and 

incremental validity, this study uses several measures with varying sensitivity and 

specificity.  Sensitivity and specificity values of the measures used in this study are 

discussed next.  The Rey 16-Item Memory Test (FIT-16) has a sensitivity of 64% and a 

specificity of 96% (Spreen, & Strauss, 1998).  The Digit Span and Vocabulary subtests 

of the WAIS-III have been shown to have similarly high specificity and moderate 
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sensitivity (Iverson, & Tulsky, 2003).  The Word Memory Test has sensitivity, depending 

on exact population, ranging from 87% to 100% and a specificity ranging from 84% to 

100% (Green, Allen, & Astner, 1996).  The selected subtests and index scores of WMS-

III have demonstrated 100% specificity and high sensitivity (Langeluddecke, & Lucas, 

2003).  

The particular measures used in this study are varied in the strategy that they 

utilize to detect malingering.  For example, the 16-item version of the Rey 15-Item 

Memory Test utilizes the floor effect to detect malingering.  The subtests on the WAIS-III 

and the  WMS-III are useful in detecting malingering because they utilize both 

performance curve and magnitude of error.  The WMT utilizes consistency, floor effect 

and response time.  The symptom checklist utilizes a measure of consistency as well as 

atypical presentation. 

In order to address several other threats to external validity, this study uses a 

realistic scenario that serves to be relevant and provide sound context.  This study will 

also provide a two level positive incentive as a way of more closely mimicking the 

adversarial nature and pressures associated with evaluations performed in the forensic 

arena.   

Statement of Research Questions and Hypotheses 

Research question 1. 

 Is there a particular pattern of neuropsychological test scores that will more 

successfully discriminate between the clinical control and simulation groups as well as 

between the collapsed groups of naïve simulators and cautioned simulators and the 
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collapsed groups of the cautioned and educated simulators and the clinical control 

group? 

Hypothesis 1.  

 The measures will be able to distinguish between the control and simulation 

groups. 

Hypothesis 2.  

 The measures given will be able to distinguish between the naïve simulation 

group and the other two simulation groups. 

Hypothesis 3.   

 The measures given will be able to distinguish between the cautioned and 

educated group and the other simulation groups  

Hypothesis 4.   

 The measures given will be able to distinguish all simulation groups from the 

non-clinical control group. 

Hypothesis 5.  

 The measures given will not be able to distinguish between the cautioned and 

educated simulation group and the clinical control group. 

Hypothesis 6.  

 The measures given will be able to distinguish between the clinical control group 

and the non-clinical control group. 
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CHAPTER 2 

METHODS 

Design 

  The design of this study is a simulation or analog design.  There is a clinical 

group made up of adult individuals with mild traumatic brain injuries, instructed to give 

their best effort on all measures.  There is a non-clinical control group, instructed to give 

their best effort on all measures.  There is a naïve malingering group that simply 

received a vignette and was instructed to simulate an individual with a mild traumatic 

brain injury (mTBI) who is trying to seek compensation.  There is a cautioned 

malingering group that received the same instruction as the naïve group with the 

addition of specific instructions about test development and methods for detecting 

malingering and response bias.  Finally, there is an educated and cautioned group that 

received all of the information that the cautioned group did with the addition of 

information on the symptoms and general presentation of an individual with a mTBI.  All 

non-clinical participants were randomly assigned to one of the four groups.  Random 

assignment was accomplished by prior randomization of testing packets.  In addition, 

the materials within the packets were randomized as much as possible. 

  Incentives are an integral part of the studies external validity (Rogers, 1997; 

Shun, Gorman, & Alpar, 2004).  The incentive to respond deceptively but realistically 

began with the vignette.  The vignette was written to describe a realistic and adversarial 

scenario (Dunn, Shear, Howe, & Ris,2003).  Clinical participants and the non-clinical 

control group were told that they would be entered into a drawing for $100.00.  The 

three simulation groups were also entered into the same drawing however they were 
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informed that the individual that does the most accurate simulation of a TBI without 

being detected as a malingerer will receive an additional $100.00.  All non-clinical 

participants were included in the drawing.  All non-clinical participants were included in 

the drawing regardless of whether, or how well, they completed the study. 

Participants 

This study included 154 men and women.  Participant’s ages ranged from 18 

years to 48 years old (M = 22.47, SD = 4.49).  As seen in Appendix A, Table 1, the 

overall sample was primarily female (75.3%), Caucasian (68.2%), the median family 

income was $30,000 - $49,999, and the sample averaged greater than a 12 years of 

education (73.4%).  Statistical comparisons were made between all of the experimental 

groups on all relevant demographic variables (i.e., gender, age, ethnicity, education and 

income) and only one significant difference was found.  Despite matching 16 of the 24 

(66.7%) participants in the clinical control group, there was a significant difference 

among the experimental groups with regard to age, F(4, 150) = 3.01, p = .02, η2  = .08.  

Post hoc comparison on the main effect utilizing the Bonferroni correction revealed a 

significant difference between the non-clinical control group and the clinical control 

group.  Descriptive statistics, as well as results of ANOVAs and chi squares, can be 

seen in Appendix A, Table 1. 

The number of participants necessary was determined based on an analysis of 

statistical power using G*Power software version 2.0(Faul, & Erdfelder, 2000).  

Although there are currently no equivalent studies available to obtain precise effect 

sizes, there are a few meta-analyses available that list effect sizes.  Mills and Volinski 

(2001) examined the effect sizes of several studies that used the detection strategy of 
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poor effort.  They found an average effect size (g) of 1.53 when looking at studies that 

utilized clinical control groups. This effect size indicated that the five groups in the 

proposed study would need to include 20-25 participants. 

This study consisted of five distinct groups.  They were (a) clinical control group 

(CC) consisting of non-litigating individuals with TBI, (b) non-clinical control group (NC) 

consisting of college undergraduates instructed to provide their best effort when 

completing all measures, (c) a naïve simulation group (NS) given just the malingering 

vignette and benign reading materials, (d) a cautioned simulation group (CS) which was 

given the malingering vignette, information on malingering strategies and detection 

strategies, and benign reading material and, (e) a cautioned and education simulation 

group (CE) which received the vignette, the cautioning instructions, and materials with 

information on TBI sequelae (CDCP, n.d.; Senelick & Dougherty, 2001).  The 

administration and instructional materials given to participants are located in 

Appendices C-N. 

 The participants in the clinical control group were obtained from the private 

practice of Jay Daniel Duhon, Ph.D.  Individuals in the clinical control group were 

determined to have mTBI based on medical record review and approval of Dr. Jay 

Daniel Duhon, Ph.D. The non-clinical participants were obtained through university 

undergraduate psychology classes using the SONA System.   

Inclusion Criteria 

  Clinical control group participants were included if they presented with a mTBI.  

This was operationalized using criteria established by Green, Rohling, Lees-Haley and 

Allen (2001) as any closed head injury, history of recent head trauma (14 days to 18 
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months) including concussion or other mild traumatic brain injury.  This injury was 

documented by their medical record, or referring physician.  Participants may or may 

not have had visible injury on a computerized tomography or magnetic resonance 

imaging scan.  Clinical participants must have had either a Glasgow Coma Scale of ≥ 

14, or post traumatic amnesia lasting less than 24 hours, or a loss of consciousness 

lasting less than one-half hour.  In addition, clinical participants were evaluated as part 

of a neuropsychological evaluation requested by another physician in an outpatient or 

day rehabilitation setting.  While there was no guarantee that participants will not use 

the results of their evaluation in some form of future litigation, participants were not 

actively involved in, or planning to engage in, compensation seeking litigation.  The 

functional reading level of clinical participants was assessed as part of a standard 

neuropsychological battery and since they were not receiving any of the cautioning of 

benign reading materials, they were included so long as they were able to read and 

comprehend the consent form. 

  For all of the non-clinical groups, both the control and the simulation groups, 

participants were included if they had the reading level necessary to understand the 

vignette and the instructional materials.  Because all non-clinical groups were selected 

from an undergraduate college population and the instructional materials have 

approximately a 6th grade reading level, there did not appear to be a need to measure 

functional reading comprehension.   

Exclusion Criteria 

  Clinical control group participants were excluded if their brain injuries were too 

severe or they presented with significant physical limitations such that it was unrealistic 
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that they would provide accurate and reliable results from the measures.  The 

individuals in this group were also excluded if they experienced a brain injury or closed 

head injury that occurred less than 14 days ago, periods of post traumatic amnesia, a 

Glasgow Coma Scale or loss of consciousness that exceeded the guidelines listed 

above, or were actively involved in compensation seeking litigation.  The exclusion 

criteria for the non-clinical group was any individual who meets the brain injury inclusion 

criteria for the clinical control group. 

Measures 

Demographic Questionnaire  

  There were a total of seven measures used in this study.  The first instrument 

was a demographic questionnaire (Appendix D).  Information gathered included age, 

gender, racial identity, marital status, grade level, income, and employment.  In addition 

there were two questions inquiring about any history of a head injury and psychiatric 

disorders. 

Rey 16-Item Memory Test 

  A 16-item version of the Rey 15-Item Memory Test (FIT-16) (Paul, 1992; Spreen 

& Strauss, 1998) was used (Appendix C).  The FIT-16 is designed to assess effort on 

tests of memory.  Participants were shown a stimulus card containing 16 items arranged 

in four columns by four rows for 10 seconds.  They were then asked to reproduce the 

designs they were shown as accurately as possible.  The items shown were actually 

very easy to remember (e.g., ABCD, 1234, abcd, I II III IIII).  Scoring of the measure is 

simply the total number of items correctly reproduced.  This is a “floor effect” test that 

has been shown to have marginal sensitivity to malingering so was used solely as a 
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manipulation check.  This measure was given as the first assessment measure.  

Participants who missed more than half of the items or rows were cautioned against 

obvious response bias and administration continued, however, their responses were not 

included in the data set. 

Symptom Checklists 

  Another measure used was a symptom checklist that was created for this study.  

Participants completed this checklist two times during the testing process (Appendix E).  

The checklist contained 40 items total, of which 27 are frequent symptoms of mTBI.  

The checklist also had a severity index that asked participants to indicate the severity of 

symptoms over the past two weeks as mild or severe.  The checklist has two alternate 

forms so that response consistency could be examined.  One form of the checklist listed 

the 27 symptoms in the order of severity they were derived from Lees-Haley and Brown 

(1993) with 10 infrequent items interspersed.  The other form of the checklist listed all 

symptoms in random order.  An additional three items were included as infrequent 

items.  These items were not reported in Lees-Haley and Brown’s study and therefore 

occurred in less than 2% of their mTBI and control sample, if at all.   

Word Memory Test 

  The Word Memory Test (WMT) (Green, Allen, & Astner, 1996) was also 

administered to participants. The WMT is a forced choice visual and auditory test 

designed specifically to measure effort and response bias in neuropsychological 

evaluation.  The WMT was normed with both clinical and non-clinical populations as 

well as with individuals seeking compensation through litigation (Green, Lees-Haley, & 

Allen, 2002).  The WMT is a computer administered measure with a total of five 
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subtests.  Because this study was concerned mainly with test taking effort and response 

bias, only the first three subtests were used.  Participants are shown on the computer 

monitor a group of 20, one pair at a time.  These word pairs are presented twice.  The 

first subtest used is an immediate recall task in which immediately after the two 

presentations of the stimulus word pairs, participants were asked to pick one of the 

correct words from two that are presented (one is correct the other is not).  Participants 

were given auditory feedback about their choices by either a high pitched “bing” for a 

correct answer or a low tone “buzz” for an incorrect answer.  The second and third 

subtests were administered after at least a 20 minute delay.  The second subtest was a 

delayed recall test identical to the first recall task.  The third subtest was a multiple 

choice task in which participants were asked to select the appropriate match of a word 

pair from five possible choices.  

  Scoring and interpretation of the WMT was provided by a computer generated 

report.  Information provided includes the percentage of correct responses for all three 

subtests, the percentage of correct responses for easy versus hard items, and the 

correct, incorrect and overall response time in milliseconds for each subtest.  The WMT 

report also classified the participants’ performance into one of five empirically derived 

groups.  Groups range from “Adequate Effort” when there was no indicators of response 

bias present to “Below Chance” when the participant scored below 50% correct. 

Wechsler Adult Intelligence Scales- Third Edition.  

  Two subtests from the Wechsler Adult Intelligence Scales®-Third Edition** 

instrument (WAIS®-III) (Weschler, 1997a) were used (Greve, Bianchini, Mathias, 

Houston & Crouch, 2003; Iverson & Tulsky, 2003).  The Digit Span subtest is designed 
                                                
** Harcourt Assessment, Inc., San Antonio, Texas 
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to assess an individual’s auditory working memory and concentration.  This measure 

requires participants to repeat a string of digits immediately after they are read aloud.  

The strings of digits come in pairs and increase in length as the test continues.  Once 

participants reach their functional limit, as evidenced by missing both digit strings 

containing the same number of digits, they are asked to follow the same procedure 

reciting digits backwards.  The sum of correct responses was converted into scaled 

scores based on age referenced normative groups. 

  The Vocabulary subtest from the WAIS-III was also used.  This subtest is said to 

have the greatest reliability and correlation with g or overall intelligence (Sattler, 1992).  

In addition, vocabulary is typically viewed as a crystallized aspect of intelligence and 

therefore, with the exception of expressive aphasia, is left relatively intact after a brain 

injury (Kaufman, 2002).  This subtest requires participants to give definitions to words 

that get increasingly more difficult.  The definitions given are scored with 2-0 points 

depending on whether or not they accurately define the word, give the general meaning 

of the word or do not define the word.  Scores obtained on this subtest were converted 

to age referenced scaled scores.  In addition, a “Vocabulary minus Digit Span” score 

was obtained (Green, Bianchini, & Mathias, 2003; Miller, Ryan & Carruthers, 2004) 

Wechsler Memory Scales- Third Edition.  

  Three subtests from the Wechsler Memory Scales®-Third Edition†† (WMS®-III) 

(Wechsler, 1997b) were also used (Langeluddecke & Lucas, 2003; Miller, Ryan, & 

Carruthers, 2004).  The first was Word Lists.  This subtest consisted of a list of 12 words 

that were read to participants four times.  After each reading participants were asked to 

recall, in any order, as many words as they can remember.  A second word list was 
                                                
†† Harcourt Assessment, Inc., San Antonio, Texas 
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introduced as a distracter after the fourth trial and then the participant was asked to 

recall the first word list.  After a 25 to 35 minute delay the participant was again asked to 

recall the first word list.  After the delayed recall task, the recognition task was 

administered.  Participants were given 24 words and asked to identify which were on 

the original list.  On this subtest four scaled scores were derived.  The scaled scores 

were the total number of words correctly recalled from the first trial, the total number of 

words correctly recalled from the first four trials, the total number of words recalled after 

the delay, and the total correct answers obtained from the recognition task.   

  The second subtest of the WMS-III that was used is the Logical Memory subtest.  

This subtest required participants to recall the details from two short stories immediately 

after they had read and then again after a 25-35 minute delay.  Scores were obtained 

for both correct recall of “story units”, which were short sections of the story typically 

recalled verbatim as well as “thematic units”, which were general themes made up of 

several story units.  A recognition task was also administered after the delay which 

required participants to respond affirmatively or negatively to questions about each 

story.  On this subtest five scaled scores were obtained.  The scaled scores were 1) the 

initial total story recall, 2) the initial thematic recall, 3) the delayed story recall, 4) the 

delayed thematic recall, 5) the recognition total score. 

  The third subtest used was Verbal Paired Associates. This task required 

participants to learn a set of eight word pairs over four trials.  After each trial they were 

given the first word of the pair and asked to recall the other.  Participants were then 

asked to recall the word lists after a 25-35 minute delay and then they were asked to 

identify the eight word pairs from a list of 24 word pairs.  The scaled scores obtained 
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from this subtest included the immediate total recall score, the delayed recall score and 

the total recognition score.   

  In addition to the scaled scores obtained from the individual subtests of the 

WMS-III there were also three composite index scores obtained.  These scores were 

the Auditory Immediate Index, the Auditory Delayed Index and the Recognition Delayed 

Index.  All three of these indices were derived from scales scores obtained from the 

Logical Memory and Verbal Paired Associates subtests. 

Debriefing Questionnaire.  

  The participants completed a short debriefing questionnaire after all other 

instruments are administered.  The questionnaire asked participants how closely they 

followed the directions of the study, how accurately they feel they portrayed an 

individual with a TBI, how confident they were that their responses will fool investigators 

into believing they were suffering impairment as a result of a TBI, what particular 

response styles they used in completing the measures and how motivated they were in 

participating in the study.  Participants that scored less than 4 on following directions (1 

= did not follow direction, 10 = followed directions) and those who endorse being “Not at 

all motivated” were entered into the drawing but their data was not included in the 

analysis.   

Procedure 

  This study was available to undergraduate participants through the University of 

North Texas SONA System.  Appointments were set to test participants individually in 

1.5 hour blocks.  Those participants that provided informed consent and assent 

completed the demographic questionnaire.  Researchers reviewed the questionnaires 
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and interviewed individuals that indicated that they had a positive history of either head 

injury or psychiatric issues, to determine if they were appropriate for the study.  

Participants were then randomly assigned to one of the four non-clinical groups.  

Packets containing all testing instructions were prepared and sealed in order to keep 

the researcher blind to group assignment. 

  Instructions to the participants differed depending on the group to which they were 

assigned.  The clinical control group received the measures to be used with normal 

instructions for administration.  These measures were administered as part of a larger 

neuropsychological battery conducted through the private practice of Jay Daniel Duhon, 

Ph.D.  The non-clinical control group also received the measures to be used with 

normal instructions for administration in addition to benign reading materials about 

memory and test construction. 

  The naïve simulation group was given a vignette (Appendix J) describing an 

individual involved in litigation that appears to have a mTBI.  They also received two 

benign readings Appendices H-I). They were then asked to respond in a deceptive way 

in order to make their test results convince the researchers that they were suffering 

symptoms of a mTBI.  The cautioned simulation group received the vignette, 

instructions on strategies used to malinger and detect malingering (Appendix K), and a 

benign reading on memory (Appendix H).  Finally, the cautioned and educated 

simulation group received the vignette, the cautioning instructions and instructions on 

the possible sequelae of mTBI (Appendix L).  All participants were given at least 10 

minutes to review the materials and instructed to notify the researcher when they were 

ready to begin.  
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  The non clinical control group was given paperwork describing the incentive 

provided for participation in the study.  The four simulation groups were also provided 

information describing the incentive provided for participation in the study.  These four 

groups, however, were also informed that individuals who performed the best in 

appearing to have a mTBI without being detected would be awarded an additional sum 

on money.  In reality, all participants were entered into a drawing for the monetary 

reward.   

  Participants then completed the FIT-16.  This measure was used as a 

manipulation check to determine if participants are able to comply with the instructions 

of the study (Rogers, 1997).  Participants who got more than 50% of the items incorrect 

were cautioned against over-exaggeration.  Participants then answered randomly 

assigned versions of the symptom checklist for the first time.  The next measure 

administered was the WMT.  The other three instruments were then administered in a 

random order.  The delayed task on the WMT was then administered.  Participants were 

then administered the delayed task for the three Wechsler subtests.  Participants then 

completed the symptom questionnaire for the second time.  Finally, Participants 

completed the debriefing session. 

  All participants participated in an individual debriefing session.  The purpose of 

the debriefing session was to determine each participants understanding of the 

directions given, and for the malingering groups, their understanding of the vignette, the 

cautioning information and the educational information.  For the non-clinical groups 

there were questions about the types of strategies or response styles they utilized and 

their confidence in their ability to appear impaired without being identified as a 



 

 41 

malingerer (Appendix M).  For the clinical control group there was an equivalent 

questionnaire asking how similar they are to other individuals with TBI and whether or 

not they feel that they could have been perceived as faking or exaggerating their 

symptoms (Appendix M). 

  The clinical and non-clinical control groups were informed that by participating in 

the research study, they would be entered into a drawing for $100.00.  Participants in 

the three simulation groups were told that if they are the most successful at appearing 

to have a TBI that they would win $100.00.  In reality, all participants were entered into 

the drawing regardless of performance. 
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CHAPTER 3 

RESULTS 

Data Preparation 

 Prior to analysis the data set was examined to determine if there were 

participants whose data would not be utilized because of violation of the exclusion 

criteria or problems with performance.  In all, 9 participants were removed from the data 

set for performance issues.  Specifically, two participants were removed because they 

scored less than 8 on the FIT-16, four were removed for responding “Not at all 

motivated” on the debriefing questionnaire and three were removed for indicating a 

number <4 on a question of the debriefing questionnaire that asked about how well they 

followed directions.  In addition, one participant was reassigned from the non-clinical 

control group (NC) to the clinical control group (CC) based on history of recent mild 

traumatic brain injury (mTBI). 

Prior to conducting statistical analyses, all dependent and independent variables 

(or in the case of discriminant analysis, all independents and grouping variables) were 

examined for all iterations required by the hypotheses to determine if the necessary 

assumptions were met for both the discriminant function analysis and multivariate 

analysis of variance (MANOVA).  No transformations to the data were made for the 

discriminant analyses because of the following guidelines detailed by Tabachnick and 

Fidell (1996) were met:  

1. Overall, classification makes fewer statistical demands than does inference so, 

with the exceptions of the presence of outliers and homogeneity of variance-
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covariance matrices, most of the assumptions necessary for inference are 

relaxed. 

2. Overfitting is avoided provided the size of the smallest group exceeds the 

number of predictors (independents), there are no problems posed by unequal 

sample size. 

3.  Discriminant analysis is robust to failures of normality if the violations are 

caused by skewness and not outliers. 

4. Homogeneity of variance-covariance is confirmed by Box M p > .001. 

5. SPSS employs a tolerance test to protect against multicollinearity and 

singularity. 

The assumptions for the analysis of variance (ANOVA) and multivariate analysis of 

variance (MANOVA) are discussed in the Supplementary Analysis section (Appendix 

B). 

Out of the 55 variables (see Table 2) obtained from participants, 23 were initially 

selected for use in the analysis.  This selection was based on the results of analyses of 

variance.  Variables that demonstrated significant differences between groups were 

selected.  Because of the size of the experimental groups, the use of 23 variables would 

result in the possible overfitting of most of the discriminant functions.  Therefore, the 

number of variables used in the analysis needed to be reduced.  Of the 23 variables, 11 

were selected because they had at least some support in the literature, and they were 

more robust scale scores (i.e., they were primary as opposed to supplementary scale 

scores).  The desire was to choose predictor variables that were readily available from 

the typical scoring of an instrument and that would likely also be used by the clinician for 
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aggregate interpretation.  A decision was made to include the following variables in the 

data analysis: 1) Word Memory Test classification [WMT], 2) checklist total items 

endorsed [CLTOT], 3) checklist infrequent items endorsed [CLINF – note 13 items 

comprised of 10 items from Lees-Haley and 3 additional items], 4) checklist response 

consistency [CLTRIN], 5) Word List Recognition Scale Score [WLREC], 6) Word List 

initial minus delayed [WLDIF], 7) Logical Memory initial minus delayed [LMDIF], 8) 

Verbal Paired Associates initial minus delayed [VPADIF], 9) Auditory Recognition Scale 

Score [AUDREC], 10) Auditory Immediate Memory Index Score [AIMIS], and 11) 

Auditory Delayed Memory Index Score [ADMIS]. 

The WMT has a proven track record of being very sensitive to exaggeration and 

poor effort while at the same time being insensitive to cognitive impairment.  The results 

in this study were no exception.  However, use of the WMT proved to be somewhat 

difficult in its incorporation into the discriminant analyses.  There are two reasons for 

this difficulty.  The first was that cursory examination of the data set revealed that the 

classification provided by the WMT scoring report was quite accurate in its classification 

of many of the experimental groups (see Table 3).  This came as no surprise since most 

floor effect tests demonstrate good sensitivity to exaggeration and poor effort.  What 

was surprising was that over half of the participants in the cautioned and educated 

simulation group (CE) were not detected by the WMT.  From a practical sense, an 

individual’s performance on the WMT produces a dichotomous result.  That is to say, 

either an individual performs well on the WMT or they don’t.  In spite of the 5 

classification groups, there were really only two clinically meaningful distinctions.  To 

this end, the WMT classification was recoded as either pass or fail.  Performances that 
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were considered to have passed the WMT were those that violated zero or one cut 

score.  These were labeled as good effort and questionable effort in the report.  

Performances that were considered failing were those that failed two or more cut scores 

or, scored below chance.   

A decision was made to examine the utility of using the WMT as an initial 

indicator of malingering and then apply the discriminant analysis to the remaining 

participants.  This was where the second challenge of the WMT arose.  Since the WMT 

was so successful in identifying malingerers in the naïve simulation group (NS) and 

cautioned simulation Group (CS) that when those participants who failed the WMT were 

removed, sample sizes were not large enough to perform a discriminant analysis 

without possible overfitting.  Therefore, hypotheses 2 and 3 will include the WMT 

variable in their analysis.   

Hypothesis 1 

 Hypothesis 1 stated that the measures given would be able to distinguish 

between the CC and the combined simulation groups (SG). This hypothesis was 

analyzed by discriminant analysis, first with all cases, and then with only those cases 

that passed the WMT (See Table 4).   The first discriminant analysis was run with all 11 

variables, Rc = .647, and produced an overall classification accuracy of 82.8%.  Cross-

validated accuracy remained high at 78.9.   

The second analysis utilized cases that passed the WMT resulting in n = 23 for 

the CC and n = 31 for the SG.  The discriminant analysis was run with the remaining 10 

variables, Rc = .690, and produced an overall classification accuracy of 79.6%.  The 

function however appeared to be overfitted as the cross-validated classification 
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accuracy dropped to 68.5%.  Another analysis was conducted without the three derived 

“initial minus delayed” scores.  Therefore, this analysis utilized a total of 7 variables and 

revealed, Rc = .581, and an overall classification accuracy of 75.9%.  The cross-

validated classification accuracy remained consistent at 72.4%.  The resulting 

discriminant function, when applied after the WMT, correctly classified 91.3% of 

malingerers while classifying only 16.7% of the CC as malingering.  Finally, utility 

estimates of Sensitivity, Specificity, Positive Predictive Power, and Negative Predictive 

Power were calculated for each of the three discriminant functions.  These utility 

estimates were provided for varying base rates of malingering (See Table 5).  The 

hypothesis is therefore supported. 

Hypothesis 2 

 Hypothesis 2 stated that the measures given would be able to distinguish 

between the NS and the combined CS and CE.  For this hypothesis the discriminant 

analysis was run two ways.  The first included all cases in their respective groups and 

utilized the WMT as one of the predictor variables.  The second examined only those 

cases that failed the WMT and since that left the NS group with only 7 cases, each 

predictor variable was entered individually so as not to violate any of the assumptions.  

The first analysis was run using all 11 variables and produced and low canonical 

correlation, Rc = .404, and an overall classification accuracy of 70.2%.  However, the 

cross-validated accuracy dropped to only 59.6% indicating that there were too many 

variables in an already weak function.  The analysis was rerun without the derived 

variables and produced, Rc = .377, and an overall classification accuracy of only 68.3% 
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The second analysis examined only those cases that passed the WMT.  Using all 

10 of the variables was not possible as the NS group contained only 7 cases, therefore, 

each of the 10 variables were entered separately.  This produced three small 

correlations from the LMDIF, AUDREC, and ADMIS; however, classification accuracy 

did not exceed 65% for any of the variables.  A discriminant analysis using the 

combination of the three variables produced, Rc = .420, and resulted in a overall 

classification accuracy and cross-validated accuracy of 71.8% and 58.1% respectively.  

The hypothesis was therefore not well supported. 

Hypothesis 3 

 Hypothesis 3 stated that the measures used would be able to distinguish 

between the CE group (n = 37) and the combined NS and CS groups (n = 67).  As with 

Hypothesis 2, the discriminant analysis was run with all cases and then only those 

cases passing the WMT (See Table 6).  The first analysis using all cases and all 

variables resulted in Rc = .487, and correctly classified 72.1% of cases overall.  

However, cross-validated accuracy dropped to 60.2%, again indicating too many 

variables in the function.   The analysis was run again without the derived predictors of 

WLDIF, LMDIF and VPDIF.  The resulting function was, Rc = .456, but cross-validated 

accuracy continued to indicate possible overfitting of the function.   

 The second analysis examined only those cases that passed the WMT which for 

the NS and CS group was n = 12 and for the CS group was n = 19.  The first 

discriminant function using all 10 variables produced, Rc = .642, with an overall 

classification accuracy of 74.2%.  Rerunning the analysis without the derived scores 

produced, Rc = .540 and an overall classification accuracy of 80.6%.  However, cross-
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validated accuracy again dropped significantly to 58.1%.  An exploratory analysis was 

run using 5 of the 10 predictors that were most highly correlated to the discriminant 

function.  These variables were CLTRIN, WLDIF, LMDIF, AUDREC, and AIMIS.  While 

this configuration produced, Rc = .607, the overall cross-validated classification 

accuracy was 61.3%, significantly lower than the 74.2% achieved from the function.  In 

addition the classification rate achieved for the CE group was only 50%.  While 

statistically significant, the discriminant function was not practically useful.  The 

hypothesis is not well supported. 

Hypothesis 4 

 Hypothesis 4 stated that the measures given would be able to distinguish 

between the NC and the combined SG.  The first analysis was run with all cases (N = 

130), and all variables except the WMT since all members of the NC group passed the 

WMT (See Table 7).  This produced, Rc = .678, and an overall classification accuracy of 

88.5%.   For the second analysis, cases that passed the WMT were utilized resulting in 

n = 26 for the NC and n = 31 for the SG.  The discriminant analysis was run with the 

remaining 10 variables, Rc = .708, and produced an overall classification accuracy of 

84.2%.  The function however appeared to be somewhat overfitted as the cross-

validated classification accuracy dropped to 77.2%.  A second analysis was conducted 

without the three derived “initial minus delayed” scores.  Therefore, this analysis utilized 

a total of 7 variables and revealed, Rc = .687, and an overall classification accuracy of 

84.2%.  The cross-validated classification accuracy remained consistent at 79.9%.  The 

resulting discriminant function, when applied after the WMT correctly classified 92.5% of 
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malingerers while classifying 11.5% of the NC as malingering.  The hypothesis was 

therefore supported. 

Hypothesis 5 

 Hypothesis 5 stated that the measures given would be able to distinguish 

between the CE (n = 37) and the CC (n = 24).  As with prior hypotheses, the 

discriminant analysis was run with all cases and then only those cases passing the 

WMT (See Table 8).  The first analysis using all cases and all variables resulted in, Rc = 

.733, and correctly classified 88.5% of cases overall.  However, cross-validated 

accuracy dropped to 77.0%, indicating possible overfitting because of too many 

variables in the function.   The analysis was run again without the derived predictors of 

WLDIF, LMDIF and VPDIF.  The resulting function was, Rc = .666, with 83.6% of cases 

correctly classified, but cross-validated accuracy dropped to 73.8% continuing to 

indicate some possible overfitting of the function.   

 The second analysis examined only those cases that passed the WMT.  The first 

discriminant function using all 10 variables produced, Rc = .721, with an overall 

classification accuracy of 85.7%.  Cross-validated accuracy, however, dropped to 

66.7%.  Rerunning the analysis without the derived scores provided, Rc = .653, with an 

overall classification accuracy of 83.3%.  Cross-validated accuracy, however, dropped 

to 71.4%.  An exploratory analysis was run using 5 of the 10 predictors that were most 

highly correlated to the discriminant function.  These variables were CLTRIN, WLDIF, 

LMDIF, AUDREC, and AIMIS.  While this configuration did produce a moderate 

correlation, Rc = .632, the overall cross-validated classification accuracy was 73.8%, 

only somewhat lower than the 83.3% achieved from the function.  In addition the 
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classification rate achieved for the CE group was 94.7%.  The hypothesis was therefore 

supported. 

 Finally, utility estimates of Sensitivity, Specificity, Positive Predictive Power, and 

Negative Predictive Power were calculated for three of the discriminant functions.  

These utility estimates were provided for varying base rates of malingering (See Table 

9). 

Hypothesis 6 

 Hypothesis 6 stated that the measures given would be able to distinguish 

between the NC and CC groups.  A discriminant analysis was run using 10 of the 11 

variables.  The WMT was left out of the analysis because only one case in the CC 

group was misclassified and therefore the BoxM was not able to test the population 

covariance matrices (See Table 10).  The analysis produced, Rc = .776, with an overall 

classification accuracy of 94.0%.  Cross-validated accuracy, however, dropped to 

80.0%.  The discriminant analysis was rerun without the three derived initial recall min 

delayed recall scores.  This analysis produced, Rc = .760, with an overall classification 

accuracy of 90.0%.  Cross-validated accuracy remained high at 86.0%.  The hypothesis 

was therefore supported. 

Exploratory Analysis 

 Several exploratory discriminant analyses were run to determine if the honest 

responders (CC, & NC) could be distinguished from the malingerers (NS, CS, & CE).  

Analyses were run both with and without the WMT for all cases and also with several 

predictor variable iterations for only those cases passing the WMT.  Many of the 

analyses produced significant correlations and the results are presented in Table 11. 
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CHAPTER 4 

DISCUSSION 

Clinical neuropsychology has the potential through assessment practices to 

produce important information regarding an individual’s intellectual and emotional 

functioning.  This becomes increasingly necessary after an insult to the brain or nervous 

system because, the information provided by a clinical neuropsychologist can be 

invaluable in developing medical interventions, treatment regimes and supportive care 

(National Academy of Neuropsychology, 2005).  All of these actions are focused on 

helping the individual heal from injury.  The unfortunate reality of psychological 

assessment and neuropsychological assessment specifically is the requirement to 

assess compliant and well motivated patients in order to produce valid, reliable and 

useful results.  The term unfortunate is used because all too often there are powerful 

forces that can influence the test taker’s motivation, behavior, and performance; thereby 

compromising the veracity of the information obtained.  To aid in the determination of 

test taking motivation and effort, as a way of increasing confidence in assessment 

results, neuropsychologists have several mechanisms at their disposal.  These 

mechanisms include general assessment strategies, advanced evaluation of standard 

test data and the use of tests specifically designed to assess motivation.   

This study was designed to add to the scientific knowledge base of the later two 

mechanisms.  This study was aimed at assessing the utility of providing information on 

techniques used to detect malingering as well as information about mTBI sequelae, to 

individuals instructed to malinger.  The purpose of this study was also to obtain 

guidelines for four neuropsychological measures which will allow for better detection of 
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malingering.  In addition, attempts were made to increase the ecological validity and 

generalizability of the results by addressing some of the methodological shortcomings of 

prior research. 

Summary of Findings 

Distinguishing Between Honest Responders and Malingerers (Hypothesis 1, 4, &6) 

 Hypothesis 1 stated that the measures give would distinguish between 

individuals with a mTBI and non-brain injured individuals instructed to malinger (CC v. 

SG).  Hypothesis 4 stated that the measures given would distinguish between normal 

individuals providing their best effort and non-brain injured individuals instructed to 

malinger (NC v. SG).  Finally, hypothesis 6 stated that the measures given would 

distinguish between normal individuals instructed to provide their best effort and 

individuals with a mTBI (NC v. CC).  As hypothesized, the measures given were able to 

distinguish, and subsequently predict membership of these cases.   

An important caveat is that an assumption is being made that the CC is in fact an 

honest responding group.  Studies abound to document that, as a group, brain injured 

individuals involved in litigation demonstrate extremely high rates of response bias.  

While this was the impetus for only including mTBI cases not involved in litigation, no 

assurance can be made that the participants in this group were providing their best 

effort on all measures.   

 It came as no surprise that the Word Memory Test (WMT; Green, Allen, & 

Astner, 1996) performed well in distinguishing honest responders from malingerers.  

The reason floor effect tests are popular as malingering tests is that they are passed 

with ease by all normal individuals and at the same time are relatively insensitive to 
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cognitive impairment.  Simultaneously, good malingering tests are sensitive to 

exaggeration or response bias.  This study used an adjusted WMT score which grouped 

individuals that failed 0-1 of the WMT’s classification cut scores as passing and those 

that failed 2 or more of the cut scores, or responded below chance (less than 50% of 

answers correct) as failing.  This distinction was made because it more closely 

resembles actual clinical decision making.  For example, an individual only failing one of 

the cut scores is labeled by the WMT computer score sheet as “Questionable” and 

described in the manual as an “indeterminate profile.”  This individual would not be 

classified as malingering because although they have scored below the normal range 

the reasons(s) for this performance can not be attributed to response bias (Green et al., 

1996).  In this study, none of the NC group and only one of the CC group failed the 

WMT.  On the other hand, 70.2% of simulators were correctly identified by this single 

measure.   

 Overall, the discriminant analyses for these three hypotheses all produced 

significant results, moderate to moderate-high canonical correlation scores and good 

classification accuracy. While there was some possible overfitting, this overfitting of 

individual functions appeared to be primarily caused by small numbers of cases that 

resulted in nearly equivalent ratios of cases to predictors.  When comparisons are made 

to functions containing similar predictors it becomes clear that while there was some 

possible overfitting to the function, the predictors themselves maintain robust 

correlations. 

Upon examining the individual predictors that made up the discriminant analyses 

in hypothesis 1, 4, & 6, it became clear that some of the predictors were consistently 
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highly correlated with the discriminant functions.  In the discriminant analyses that 

included the SG (hypothesis 1 & 4) the Word List Recognition Scale Score (WLREC), 

the Checklist Total Score (CLTOT), the Auditory Immediate Memory Index Score 

(AIMIS), and the Auditory Memory Delayed Index Score (AMDIS) were the most highly 

correlated with the function.  The low scores on the WLREC for the simulation groups 

support the prior findings of Duchnick, Vanderploeg and Curtis (2002) and Sweet et al. 

(2000) which indicated that most malingerers suppress both types of memory because 

they do not realize that two different and distinct mechanism are at work (Raaijmakers & 

Shiffrin, 1992) and that recognition memory is typically less effected by mTBI 

(Langeluddecke, 2005).   

The CLTOT scores were in the predicted direction with the NC having the lowest 

number of endorsed symptoms followed by the CC and then the SG.  This result agrees 

with the findings of Williams, Lees-Haley and Djanogly (1999) and Williams, Less-Haley 

and Price (1998).  Although normal individuals often endorse some physical and 

cognitive complains, the base rates of symptoms is typically higher in individuals after a 

mTBI.  Furthermore, despite the research of Guilmette and Paglia (2004) demonstrating 

that the public at large understands the symptoms of brain injury better now than ever 

before, symptom endorsement is significantly higher in individuals instructed to malinger 

(Lees-Haley & Brown, 1993).   

The AIMIS and AMDIS scores were also in the logical direction with the SG 

having the lowest scores of the three groups.  This would again support the notion that 

simulators go overboard when portraying their memory deficits.   
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Hypothesis 6 which dealt with distinguishing between the non-clinical control 

group (NC) and the mTBI group (CC) produced some interesting results.  For this 

discriminant analysis the AIMIS and AMDIS scores were the two scores most highly 

correlated with the discriminant function.  This was exactly what Fisher, Ledbetter, 

Cohen, Marmor, & Tulsy (2000) found when they examined the Wechsler Adult 

Intelligence Scale®-Third Edition‡‡ instrument (WAIS®-III) and Wechsler Memory 

Scales®-Third Edition§§ instrument (WMS®-III) profiles of mTBI patients.  While there 

were was significant differences between non-clinical participants and mTBI patients on 

the WMS-III there were no statistically significant differences between the two groups on 

the WAIS-III.   

However, the results of the current study did not replicate findings by Greve, 

Bianchini, Mathias, Houston, & Crouch (2003) or Miller, Ryan, Carruthers, & Cluff 

(2004); and Mills, Ross, & Ricker (1998) who reported that the Vocabulary minus Digit 

Span Scale Score (V-DS) from the WAIS-III was useful in distinguishing honest 

responders from malingerers.  In fact, this score was not even included in any of the 

discriminant analyses because a quick look at the means for each of the three groups 

revealed a difference of less than one point.  In addition, applying the most conservative 

score provided by Mittenberg, Theroux, Aguila-Puentes, Bianchini, Greve et al. (2001), 

V-DS score ≥ 4 the this study misclassified 20 of the 50 honest responders (10 of the 

NC and 10 of the CC) while only accurately classifying 53 of 104 simulators.  One 

reason for these discordinant findings may be the differences in sample characteristics 

between studies.  Greve et al. (2003) and Millis et al. (1998) both included moderate 

                                                
‡‡ Harcourt Assessment, Inc., San Antonio, Texas 
§§ Harcourt Assessment, Inc., San Antonio, Texas 



 

 56 

and severe head injured participants while Mittenberg et al. (2001) included participants 

involved in litigation that were suspected of malingering.  Furthermore, Miller et al. 

(2004) state that while using an even more conservative V-DS score of ≥ 6, only 

misclassified one of the 100 participants in their study.  This study may be particularly 

misleading as they did not use a control group made up of normal participants, but 

instead used as their comparison groups, a group of participants diagnosed with Alcohol 

Abuse and another group diagnosed as Polysubstance Abuse (incidentally, 

Polysubstance Abuse is not found in the DSM-IV).  In the current study using the cut 

score of V-DS ≥ 6 still misclassified 2 of the 26 NC group and 4 of the CC group while 

correctly classifying only 77.9% of simulators.  It appears that the utility of this score 

may be limited to extreme cases (e.g., V-DS > 6) and then only if supported by collateral 

findings. 

Distinguishing Between Simulation Groups (Hypotheses 2 & 3) 

 Hypothesis 2 stated that the measures given would be able to distinguish 

between the NS and the combined CS and CE groups.  Hypothesis 3 stated that the 

measures given would be able to distinguish between the combined NS and CS groups 

and the CE group.  While some of the discriminant functions were significant and all 

produced at least small canonical correlation scores, most of the analyses did not 

achieve sufficient classification accuracy to make them clinically useful.  The one 

exception was the discriminant function for hypothesis 3 that utilized 7 variables.  This 

function correctly classified 75% of the NS and CS cases that passed the WMT and 

84.2% of the CE cases.  While the cross-validated accuracy dropped dramatically this 

again is likely due to the small cases-to-predictors ratio.  For this function the AUDREC, 
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AIMIS and CLTRIN were most highly correlated with the function.  This would appear to 

indicate that providing participants with information about mTBI symptoms and cognitive 

sequelae positively impacts their ability to appear more genuine in their responding to 

both memory related tasks and the self report of symptoms. 

 It is also important to note that the combined NS and CS groups differed 

significantly from the CE group with respect to their scores on the WMT.  The CE group 

evaded detection on the WMT 51.4% of the time, meaning that this group was nearly 

three times more successful remaining undetected by this measure than the other 

simulation groups.  This result is in stark contrast to the results presented in the WMT 

manual, Green, Allen, and Astner (2003), which reports that only 21% of simulators 

were not detected by the WMT.  This level of accuracy is quite similar, however, to the 

rates of classification obtained for the NS and CS groups in this study.  This lends 

strong support to the argument that the addition of brain injury education dramatically 

effected this groups ability to feign symptoms of a mTBI while remaining undetected.     

Determining the Effectiveness of Cautioning and Educating Simulators (Hypothesis 5) 

 Hypothesis 5 stated that the measures given would be able to distinguish 

between the CE and CC groups.  The results for this hypothesis closely follow those 

obtained for hypothesis 1.  That is to say that, there were discriminant functions with 

moderate to moderate-high canonical correlations and those functions correctly 

classified the experimental groups with accuracies in the high 70% to low 90% range.  

The coefficients that were highly correlated with the functions for hypothesis 5 were 

AIMIS, ADMIS, CLTRIN, and WLREC.  This provides evidence that these four scores 

remain viable identifiers of malingering, while at the same time are relatively unaffected 



 

 58 

by more sophisticated malingering techniques.  Furthermore, using all 11 variables 

produced outstanding sensitivity and specificity, and even better positive and negative 

predictive power.  This predictive power remained exceptionally high even when applied 

to a very conservative 15% base rate of malingering.   

Strengths of the current study 

 The current study goes a long way to satisfying the methodological goals that 

were described in the beginning of this study.  A great deal of effort was expended to 

develop and execute what Sullivan (2002) characterized as a methodologically sound 

study and what Rogers (1997) laid out in detail as the methodological necessities of 

useful dissimulation research.  The very basic considerations of good research design 

were strictly adhered to whenever possible.  That is to say, that all participants in the 

NC, NS, CS, and CE groups were randomly assigned and the researcher was kept blind 

to their assignment until after they completed the interview.  As much as possible, the 

materials were administered in a random order.  The training and inter-rater reliability of 

the researchers was also monitored throughout the data collection period.  All 

researchers received extensive training in the administration of the instruments to be 

used and they were required to demonstrate proficiency and 100% inter-rater 

agreement on at least two occasions during the data collection phase of the study.   

To further accomplish the task of establishing methodological rigor and making 

the results of this study valid and meaningful, this study utilized a vignette that included 

instructions to the participants that were comprehensive, specific, contextually based, 

and believable.  The vignette was designed to portray a scenario that would be possible 

for most college age students to experience and identify with.  Additionally, all directions 
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emphasized reading the materials completely and carefully.  In order to ensure that 

participants were given as much preparation time as they needed to read directions and 

consider test taking strategies, participants were asked to let the researcher know when 

they were ready to begin.   

 The cautioning and education of the simulation groups was also thoroughly 

considered.  This began with having three experimental groups with differing levels of 

cautioning, so that the impact of each could be evaluated.  The cautioning instructions 

given to participants about test construction and detection strategies were developed to 

be useful for the specific tests being given.  For example, most of the tests administered 

were tests of memory and concentration so no information on motor skills, processing 

speed, sequential planning or visual motor integration was provided.  Because most 

mTBI individuals do not demonstrate dramatic differences from normal individuals on 

most neuropsychological tests, the brain injury education information was selected 

mainly to de-emphasize performing poorly on the measures of cognitive performance 

and emphasize more behavioral and emotional symptoms.  In addition to the three 

simulation groups, this study included two control groups.  The first was a non-clinical 

control group and the second was a clinical control group.  Including two separate 

control groups allowed for manipulation checks, more robust comparisons between 

groups, and greater generalizability.   

 The incentives used in this study were also carefully chosen and presented.  It is 

unrealistic to expect to be able to artificially instill in research participants the potential 

monetary reward or potential loss that face many individuals involved in litigation.  

However, this study used both positive and negative incentive strategies in an attempt 
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to make the stakes more salient to the participants.  This was accomplished by 

informing participants that those who were successful at appearing to have a brain 

injury while not being detected as malingering would be entered into a drawing for 

$100.00.  In addition, the individual that gave the most convincing portrayal would be 

guaranteed to receive $100.00.  Finally, the 10 individuals who are most easily detected 

as malingering would not be entered into the drawing.  Most real-world situations would 

have very dramatic consequences for detected/unsuccessful malingering and while 

participants knew that they would receive class credit for their participation regardless of 

whether or not they were detected, the use of a negative incentive in this study sets it 

apart from many other malingering studies.  Anecdotally, these techniques appeared to 

be effective as many participants asked the researchers when the testing was over how 

they had done and if they would receive the money for being the best, or at least not be 

removed from the drawing.   

 It is frequently reported that many individuals remain unmotivated or are unwilling 

to feign impairment, even when provided with incentives (Rogers, 1997).  In order to 

address this potential “contamination” of the data and improve generalizability, two other 

methodological considerations were employed in this study.  The first was the use of a 

manipulation check.    The FIT-16 was utilized for the manipulation check.  Since all 

participants in the simulation groups received specific instructions to remain undetected, 

it was believed that participants who immediately after getting these instructions 

preformed below 50% correct on a relatively face valid floor test were not invested in the 

testing process and were not following directions.  The tests scores from those 

participants who preformed at or below 50% were not utilized in the analysis.  It was 
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taken as a sign that the instructions were well conceived in that only 2 participants out 

of 113 were removed for this reason.  The second methodological consideration was 

the use of a debriefing questionnaire.  Upon completion of the testing, participants were 

asked to provide information on their level of motivation, how well they followed the 

directions provided to them on how to approach the testing and how successful they felt 

they were at appearing to have a mTBI.  Again, it was taken as a positive sign of the 

utility of the directions in that participants seemed to remain engaged and invested 

throughout the study.  Only 7 of the 113 reported poor motivation or performance.  An 

important note is that the removal of participants was fairly evenly spread between the 

three simulation groups. 

Another area of this study that sets it apart from many other malingering studies 

is the statistical rigor that was applied.  Unlike most other studies utilizing discriminant 

analysis, cross-validation of classification accuracy was reported.  In addition, this study 

reported of all five utility estimates (sensitivity, specificity, positive and negative 

predictive power and overall classification accuracy) and the effect of varying base rates 

on classification and predictive powers.  The consideration and reporting of results in 

this way make it possible to determine which discriminant functions make good overall 

tests of malingering versus those that are more appropriately used for screening 

purposes.  This information is vital to practitioners for making sound clinical judgments 

and interpretations.  In addition, this information is necessary for practitioners in forensic 

arenas where the Daubert standard requires that measures used in evaluation have 

known potential error rates. 
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Finally, this study differed from many prior studies in that it evaluated the use of a 

multi-method approach to malingering detection.  In other words, this study included 

tests that are designed to assess several cognitive domains, several different ways.  For 

example the measures used included tests of auditory memory, visual memory, 

attention, vocabulary, symptom identification, response consistency and test taking 

motivation.  In addition, the methods of test construction were also varied.  The testing 

methods included forced choice, multiple choice, visual and auditory recall memory, 

recognition memory, and self report .While this presents a tremendous number of data 

points to evaluate; it provides the opportunity to develop more sophisticated, 

comprehensive and clinically applicable detection strategies and protocols.   

Limitations of the Current Study 

 The limitations of the current study fall into 2 categories, unique limitations of this 

study and general limitations of simulation design studies.  An initial limitation of this 

particular study was the total number of participants.  It was not realized early on in the 

preparation of this study that there would be so many potential predictors to use in the 

analysis of discriminant functions.  Because of the large number of predictor variables, 

sample size to predictor ratios ranged from 1.5:1 to 13:1.  Huberty (1994) suggests that 

the ratio needed to ensure accurate classification should be at least 5:1.  As a result of 

the occasional low ratios, there was possible overfitting of the functions and the 

classification accuracy of a few of the discriminant functions decreased substantially 

when a “leave-one-out” cross-validation procedure was used.  It is possible that this 

produced overly optimistic results with regard to classification accuracy.  Because the 

correlation coefficients are only an estimate of population coefficients, cross validation 
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accuracy consistent with original classification accuracy is an important consideration in 

the generalizability of results.  While not ideal, the results of those discriminant functions 

where the classification accuracy did drop significantly can still provide very useful 

information.  It is also important to note that the possibility of overfitting does not mean 

that there has in fact been overfitting.  For example, in one of the discriminant analyses 

in hypothesis 5, the cases to predictor ratio was low (2:1) and the classification 

accuracy dropped significantly, however, the canonical correlation was moderate-high 

and the predictors that were most highly correlated with the function mirrored the results 

in hypothesis 1 where the cases to predictor ratio was much greater.  These results 

however need to be replicated with a greater number of cases to ensure 

generalizability. 

 Another limitation of this study was the absence of neuropsychological measures 

that specifically assess non-verbal skills.  While this study does a good job of measuring 

verbal abilities through the use of the WAIS-III and the WMS-III, it does not contain 

measures that focus on visuospatial skills, processing speed or fine motor skills.  For 

example the Wisconsin Card Sorting Test (Grant & Berg, 1948) is a non-verbal test that 

is frequently used in neuropsychological and malingering research.  Use of this or other 

non-verbal measures, given similar results, would have increased the generalizability of 

study findings. 

While this study did utilize one clinical comparison group, there are actually two 

clinical comparison groups that could have been included.  The use of a comparison 

group that included individuals with mTBI who were involved in litigation would have 

provided one more factor that could be considered in deriving the discriminant functions.  
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There is a significant body of literature available that specifically addresses the 

performance of the litigation group (Green, Rohling, Lees-Haley, and Allen, 2001; 

Lynch, 2004; Rogers, 1997, Sullivan, 2002).  It has been purported however by 

Pankratz, and Binder (1997) that college students do not make good simulators 

because “real-life” malingerers are well practiced deceivers and college students have 

simply not had the experience in deceiving healthcare providers.  Having a mTBI 

litigation group would have allowed us to more thoroughly address this issue. 

 This discussion also brings up a limitation of this study in a broader context.  That 

limitation is the use of a simulation or analog design.  Rogers and his colleagues (1983, 

1997, 1998) have repeatedly pointed out the inherent threats to external validity of 

basing malingering research on the performance of simulators and then generalizing the 

results, developing optimal cut scores and detection strategies based on the data 

obtained.  As was discussed briefly above, the inclusion of a mTBI litigation group would 

have gone part of the way to address this limitation.  The ideal situation would involve 

the use of another comparison group made up of known malingerers.  Slick, Sherman, 

and Iverson (1999) have made the possibility of utilizing a known-comparison model of 

research much more feasible by laying out in detail diagnostic criteria for malingered 

neurocognitive dysfunction (MND).  While this type of research would dramatically 

improve our confidence in claiming generalizability, the practicality of using such a 

research design remains difficult.  Malingerers seldom “come clean” about their test 

taking motivation, strategies, preparation or successes.  Another possible short coming 

of employing a known-group made up of individuals who meet classification for MND is 
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that utilizing the malingering specific tests currently available is likely to result in a group 

of individuals who are detected solely because the demonstrated extreme exaggeration.  

In addition, nowhere in malingering research are the problems of temporal 

stability and symptom variability more pronounced.  Individuals with mTBI can continue 

to recover from the insults to their nervous system and show improvements on 

measures of cognitive functioning for at least 9 months (Varney, & Roberts).   

Therefore, a deficit demonstrated after 30 days post-injury may not be present at 90 

days post-injury.  It is unlikely that the reverse would be true, but the potential instability 

of cognitive impairment at the very least introduces a tremendous amount of within-

group variability that must be considered when developing detection strategies.  

Neuropsychological cases also present a more pronounced complication with regards to 

classification of malingering in that there is a greater depth and breadth of possible 

impairment.  For example, impairment from mTBI can be seen in many different 

cognitive domains and specific skill sets such as memory (recent, remote, recall, 

recognition and simple versus complex), verbal processing, auditory processing, visual 

processing, motor skills and integration, dexterity, and the list goes on.  While this wide 

range of potential symptoms provides many potential detection strategies, it is unlikely 

that researchers will be able to design a study using, be it analog or know-groups that 

will generalize to the extreme variability which neuropsychologists see coming into their 

offices each and every day.   

Another potential issue that this study did not address is the possibility that an 

individual’s test scores in a neuropsychological evaluation may differ from their best 

performance because of defensiveness.  While this study focused on identifying 
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response bias specifically in the form of malingering or exaggeration of symptoms, it 

does not address the real world possibility of impaired performance based on the 

examinee assuming a guarded or defensive stance towards the testing process.   

Research Implications 

 No doubt the ideal research project to assess malingering in neuropsychological 

practice would involve a mixed factorial 2 X 2 X…2x, combination of simulation and 

known groups, with repeated measures and enough randomly assigned, 

demographically matched participants to ensure adequate statistical power and 

generalizability.  Although time, budgets and the inability to create seriously impacting 

consequences make the ideal research project an impossibility, this study does point 

out several areas that appear appropriate for further study.  The first area for further 

study is the impact of incentives and cautioning procedures.  There is likely a creative 

solution that will narrow the gap between the real financial and legal pressures 

experienced by litigants and the often tenuous engagement of research participants.  

There may be some promise in utilizing a video based or interactive scenario to 

maximize contextual applicability.  There may also be some promise in involving 

attorneys and physicians in the development of cautioning protocols.  In the end, in 

order for the results of malingering studies to be generalizable to real world situations 

the incentives and scenarios need to be more believable, specific and motivating. 

Another issue that must be addressed in future research is the use of clinical 

control groups.  Nowhere else in forensic psychology is referral source and question, 

symptom severity and variability, more of an issue than in neuropsychological 

assessment.  This multitude of variables makes the selection of a comparison group 
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very difficult.  Very few studies to date have utilized both litigating and non-litigating 

control groups and at the same time stringently or at least comprehensively 

operationalized what qualifies as a mTBI.  While generalizability may be compromised 

by specificity, it would appear helpful to have a “gold standard” of sorts with which to 

work from.  Think of it as having a valid and reliable measure to serve as an anchoring 

point from which researchers can then expand outward including more and different 

comparison groups and tailoring the measure(s) and cut scores accordingly.  This would 

allow researchers to gain valuable insights into deception strategies as well as 

establishing real, instead of assumed, base rates of malingering.  This is in stark 

contrast to what appears to be the sampling of convenience that seems to dominate 

current malingering research.    

 This study also hints at another potential direction of future research.  While I 

disagree with their supposition that it is naïve to assume that simulation studies can be 

helpful in developing malingering detection techniques; I wholeheartedly agree with 

Reitan and Wolfson (2002) and also with Mittenberg, Aguila-Puentes, Patton, Canyock 

and Helibroner (2002a) and Rogers (1997), that the most likely avenue for effective 

malingering detection lies in analysis of intraindividual test patterns and test-retest 

consistency.  The variables used in this study, specifically CLTRIN, AIMIS, and AMDIS, 

demonstrated moderate classification accuracy and indicate that these strategies show 

promise in being used for malingering detection.  It makes intuitive sense that the more 

data points considered, across at least two points in time, the more difficult it becomes 

to maintain a deception strategy.  For example, if an individual attempts to malinger 

memory impairment by trying to get easy items correct and then introduce error as 
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items become more difficult, they will appear impaired and avoid detection on some 

measures.  It is unlikely however that they will consider the time it takes to respond to 

items, remember which items they answered correctly or incorrectly after a few days, or 

comprehend the differences between distinct , but seemingly similar cognitive domains.   

 Finally, the use of a symptom checklist appears to show promise in the detection 

of malingering.  Like the self report symptom checklist used in this study, Lees-Haley 

and his colleagues (1999, 1998, 1993, 1992) have shown some success with detecting 

malingering through the analysis of self reporting of symptoms.  This was unique in the 

fact that it evaluated response consistency between two alternate forms of a checklist.  

This technique will need to be replicated in order to further evaluate its utility.  Another 

possibility is to expand on the work of Lees-Haley (1993) by developing a measure akin 

to the Structured Interview of Reported Symptoms (Rogers, 1992).  The sequelae 

associated with neurological and cognitive injury seem very applicable to this 

mechanism of detection.  It appears that many of the primary scales of the SIRS, such 

as atypical symptom pairs, rare symptoms, over endorsement of symptoms, over 

endorsement of severe symptoms and reported versus observed symptoms, would 

translate quite nicely to the evaluation of neuropsychological impairment.   

Clinical Implications 

 A number of clinical issues arise from the results of this study.  To simply state a 

problem faced by neuropsychologists is to say that, often the results of 

neuropsychological evaluations impact the financial future of the examinee.  This reality 

makes malingering on a neuropsychological evaluation an appealing proposition for a 

significant minority of examinees.  While the presence of malingering in 
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neuropsychological practice is not disputed, the exact prevalence is (Greiffenstein, 

Baker & Gola, 1994; Mittenberg, Patton, Canyick and Condit, 2002b; Rogers Harrell and 

Liff, 1993).  Recent estimates put the actual figure somewhere between 15% and 60%, 

depending on setting and patient characteristics (Hayes and Hilsabeck, 1999).  It may 

be seen as an indication of just how widespread and serious a problem this is by the 

fact that the National Academy of Neuropsychology recently issued a position paper 

stating that adequate assessment of response validity is an essential part of the 

neuropsychological evaluation and a medical necessity in medically necessary 

evaluations.   

Despite this state of affairs, recent surveys of neuropsychologists reveal a 

shocking trend, few neuropsychologists regularly utilize specialized measures or 

techniques to specifically address response validity (Rabin, Barr, & Burton, 2005; Slick, 

Tan, Strauss, & Hultsch, 2004).  In an even more shocking article, Lees-Haley, Smith, 

Williams and Dunn (1996), examined the frequency of tests used by forensic 

neuropsychologists and found there was only one test utilized that dealt specifically with 

test taking effort and it was ranked 35th.  This information is all the more surprising given 

that Rabin et al. (2005) identified attorneys as the 3rd most frequent referral source.  All 

of this seems to point to the conclusion that despite decades old agreement about the 

presence of malingering, the field as a whole is dangerously slow in adapting 

appropriate practices.   

In light of the above information, this study shows great clinical promise because 

it demonstrates the utility of a measure already given in nearly every 

neuropsychological assessment (WMS-III) in identifying malingering.  This not only 
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helps the assessing clinician, but provides a mechanism by which the validity of test 

scores could be assessed retrospectively simply by evaluating standardized subtest 

scale scores (Mittenberg, Aguila-Puentes, Patton, Canyock & Heilbronner, 2002a).  This 

study also demonstrates that the self report of physical and cognitive symptoms may be 

worth re-examining (Lees-Haley, 1993) as an indicator of response validity.  It also 

appears that the information provided through self report can be bolstered by examining 

response consistency. 

This study reveals, once again, that the reliability and validity of clinical decision 

making is highly dependent on the base rate of the disorder being identified.  While 

Rosenfeld, Sands, and Van Gorp (2000) and Rogers (1997) have argued that positive 

predictive power is the most important metric of the usefulness of a measure in 

determining malingering, arguments can be made for the importance of other utility 

estimates.  This study demonstrates that the use of multiple tests with varying levels of 

sensitivity and specificity provide useful information when used for a screening measure 

or a source of collateral information.  Rosenfeld and his colleges (2000) also point out 

the potential for erroneous statistically based assumptions when using multiple tests.  

However, it is our belief that using tests targeted at divergent cognitive domains avoids 

this correlational error.  

This study can also be seen as an important starting point for further 

development of detection methods.  It is doubtful that clinicians will be lining up to get 

canonical discriminant function coefficients so that they can complete all of the 

calculations in order to derive a function score that can then be compared to the 

centroid.  What is more likely and monumentally more helpful is to use the knowledge 
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obtained in this study, specifically the names of the scale scores that are highly 

discriminative, so that cut scores can be developed.  In other words, the classification 

accuracy of scale scores can be determined, given established cut scores.  For 

example, cut scores for the WLREC can be established to provide high specificity, say a 

WLREC score of less than 18 correctly identifies a certain percentage of malingerers 

while misclassifying few if any honest responders.  Identifying cut scores for the 10 

predictor variables used would provide clinicians with a useful and easily applicable 

metric to evaluate neuropsychological test results. 

Lastly, this study re-opens the debate about sophistication and preparation being 

influential variables in successful malingering.  The evidence seems to overwhelmingly 

point to the fact that attorneys caution and educate their clients (Lees-Haley, 1997; 

Taylor, Harp & Elliot, 1992; Wetter & Corrigan, 1995).  In addition, several studies have 

examined the success of cautioning and educating (Dunn, Shear, Howe & Ris, 2003; 

Martin, Bolter, Todd, Gouvier & Nichols 1993; Martin, Gouvier, Todd, Bolter & Nichols, 

1992) but there has not been consensus about its effectiveness.  This study 

demonstrated that more sophisticated preparation can impact both floor effect and 

forced-choice measures, as well as general memory and self report instruments.  This 

further complicates the job of the astute clinician and demands that they be ever vigilant 

about the assessment of test taking motivation.  It also sends a clear message to 

malingering researchers that there are plenty of unexplored mechanisms for detecting 

malingering on neuropsychological instruments. 
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Table 1 
 
Descriptive Statistics for Participants by Experimental Group 
 

 
 

Variable NC NS CS CE CC   
 (n = 26) (n = 38) (n = 29 (n = 37) (n = 24)   
        
 n          % n          % n          % n          % n          % Χ2 F 
        

Gender           .314  
 Male 6 23.1 7 18.4 7 24.1 8 21.6 10 41.7   
Female 20 76.9 31 81.6 22 75.9 29 78.4 14 48.3   
Age            3.0a 
   18-19 8 30.8 9 23.7 11 37.9 10 27.0 3 12.5   
   20-21 9 34.6 12 31.6 6 20.7 6 16.2 4 16.7   
   22-24 7 26.9 12 31.6 8 27.6 9 24.3 7 29.2   
   25-Over 2 7.7 5 13.2 4 13.8 12 32.4 10 41.7   
Ethnicity            1.3b 
   Black 4 15.4 5 13.2 0 0 4 10.8 3 12.5   
   White 17 65.4 25 65.8 21 72.4 24 64.9 18 75.0   
   Other 5 19.2 8 21.1 8 27.6 9 24.3 3 12.5   
Education           .265  
   ≤ 12th Gr 8 30.8 5 13.2 10 34.5 10 27.0 8 33.3   
   ≥ 13th Gr 18 69.2 33 76.8 19 65.5 27 73.0 16 66.7   
Income            .589 
   < 10K 8 30.8 9 23.7 11 37.9 15 40.5 1 4.2   
   0K<20K 2 7.7 7 18.4 3 10.3 4 10.8 3 12.5   
   0K<30K 2 7.7 4 10.5 3 10.3 4 10.8 8 33.3   
   0K<50K 3 11.5 3 7.9 4 13.8 5 13.5 8 33.3   
   0K<70K 5 19.2 4 10.5 3 10.3 4 10.8 1 4.2   
   < 70K 6 23.1 11 28.9 5 17.2 7 18.9 3 12.5   
 

 
Note  Χ2 = Pearson Chi Square.  F = ANOVA, Fisher’s F ratio. 
aPost hoc comparisons utilizing revealed a significant difference, p = .042 between the clinical and non-
clinical control groups. 
bEthnicity groups of Asian, Hispanic, Native American, Bi-Racial and Other combined due to low n. 
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Table 2 
 
Variables Obtained for Analysis 
 
 
Rey 16-Item Memory Test 
 Total items correctly recalled 
 Total rows correctly reproduced 
 
Word Memory Test 
 Immediate Recognition % correct 

Immediate Recognition All 
responses Average Time 

Immediate Recognition All 
Responses Standard 
Deviation 

Immediate Recognition Correct 
Responses Average Time 

Immediate Recognition Correct 
Responses Standard 
Deviation 

Immediate Recognition Incorrect 
Responses Average Time 

Immediate Recognition Incorrect 
Responses Standard 
Deviation 

 Delayed Recognition % correct 
Delayed Recognition All 

Responses Average Time 
Delayed Recognition All 

Responses Standard 
Deviation 

Delayed Recognition Correct 
Responses Average Time 

Delayed Recognition Correct 
Responses Standard 
Deviation 

Delayed Recognition Incorrect 
Responses Average Time 

Delayed Recognition Incorrect 
Responses Standard 
deviation 

 Multiple Choice % Correct 
 Multiple Choice Average Time 

Consistency Immediate vs 
Delayed 

Consistency Delayed vs Multiple 
Choice 

 Classification 
 
Symptom Checklist 
 Total Items Endorsed With 
Severity 

Total Items Endorsed Without 
Severity 

Total Lees-Haley Frequent Items 
Endorsed 

Total Lees-Haley Infrequent 
Items + 3 Endorsed 

 Response Consistency 
 
WAIS-III 
 Vocabulary Scale Score 
 Digit Span Scale Score 
 Vocabulary-Digit Span Score 
 
WMS-III 

Word List Subtest 
  First Recall Scale Score 
  I Total Recall Scale Score 
  I Contrast Scale Score 
  II Recall Scale Score 
  Recognition Scale Score 
  I-II Recall Difference 

Verbal Paired Associates 
  I recall Scale Score 

II recall Scale Score 
First Recall Scale Score 
I Learning Slope Scale 

Score 
II Retention Scale Score 
Recognition Score 
I-II Recall Difference 
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Table 2 (continued) 
 

 
WMS-III 

Logical Memory 
  I Total Recall Scale Score 
  II Total Recall Scale Score 

I Thematic Recall Scale Score 
II Thematic Recall Scale Score 

  I First Recall Scale Score 
  I Learning Slope 
  II Retention Scale Score 
  Recognition Score 
  I-II Recall Difference 

I-II Thematic Recall Difference 
 Index Scores 

Auditory Recognition Delayed Scale Score 
  Auditory Immediate Index 
  Auditory Delayed Index



 

 76 

Table 3 
 
WMT Classification Accuracy by Experimental Group 
 
 

       
Variable NC NS CS CE CC Total 

 (n = 26) (n = 38) (n = 29 (n = 37) (n = 24) (n = 154) 
       
   n        %    n        %    n        %    n        %   n       %  n      % 
       

WMT 
Class.a 

            

  Type I 26 100 7 18.4 5 17.2 15 40.5 20 83.3 73 47.4 
  Type II 0 0 0 0 0 0 4 10.8 3 12.5 7 4.6 
  Type III 0 0 0 0 1 3.4 3 8.1 1 4.2 5 3.2 
  Type IV 0 0 31 81.6 22 75.9 15 40.5 0 0 68 44.2 
  Type V 0 0 0 0 1 3.4 0 0 0 0 1 .7 
             
Adjusted 
WMT b              

  Pass 26 100 7 18.4 5 17.2 19 51.4 23 95.8 80 51.9 
  Fail 0 0 31 81.6 24 82.8 18 48.6 1 4.2 74 48.1 
             
 
a Type I = no cut scores violated “Good Effort” 
 Type II = one cut score violated “Questionable or Incomplete Effort” 
 Type III = two cut scores violated “Significant Response Bias” 
 Type IV = three cut scores violated “Extreme Exaggeration or Response Bias” 
 Type V = < 50% correct “Below Chance Exaggeration” 
b  Pass = Type I & II 
 Fail = Type III & IV & V
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Table 4 
 
Hypothesis 1 Discriminant Analyses 
 
 
      

DA Variables      
(Grouping X Predictor) Rc Sen Spec +PP -PP 

      
All Casesa  X  All 
Variablesb 

.65 .83 .92 .98 .55 

Passing WMTc  X  All 
Variables .69 .81 .78 .83 .75 
Passing WMT  X  7 
Variablesd  .58 .71 .83 .85 .68 
      
 
a  N = 128 (CC, n = 24) (NS & CS & CE, n = 104) 

b Variables included: WMT, CLTOT, CLINF, CLTRIN, WLREC, WLDIF, LMDIF, VPADIF, AUDREC, 
AIMIS, ADMIS 
c N = 54 (CC, n = 23) (NS & CS & CE, n = 31) 
d Variables included: CLTOT, CLINF, CLTRIN, WLREC, AUDREC, AIMIS, ADMIS  
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Table 5 
 
Hypothesis 1 Predictive Power as a Function of Base Rate and Cut Score 
 
 
   
Predicted Membership Actual    
 Mal TBI Sen Spec +PP -PP 
       
All Cases X All 11 Vars       
     Malinger 86 2     
     TBI 18 22 .83 .92   
     Base Rate 

50%      .98 .55 
                                30%     .81 .93 
                                15%     .64 .97 
       
All Cases X All 11 Vars 
Cut Score -1.00 

      

     Malinger 91 4     
     TBI 13 20 .875 .833   
      Base Rate 

50%     .96 .61 
                                30%     .69 .94 
                                15%     .48 .97 
       
Cases Passing WMT  X  
All 10 Vars       
     Malinger 25 5     
     TBI 6 18 .81 .78   
     Base Rate 

50%     .83 .75 
                                30%     .61 .90 
                                15%     .40 .96 
       
Cases Passing WMT  X  
7 Vars       
     Malinger 22 4     
     TBI 9 19 .71 .83   
     Base Rate 

50%     .85 .68 
                                30%     .64 .90 
                                15%     .42 .94 
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Table 6 
 
Hypothesis 3 Discriminant Analyses 
 
 
      

DA Variables      
(Grouping X Predictor) Rc Sen Spec +PP -PP 

      
All Casesa  X  All 
Variablesb 

.49 .75 .68 .81 .60 

All Cases  X  8 Variablesc .46 .72 .68 .80 .57 
Passing WMTd  X  All 
Variables .64 .67 .79 .67 .79 
Passing WMT  X  7 
Variablese .54 .75 .84 .75 .84 
Passing  X  Correlated 
Top 5 Variablesf .61 .67 .79 .67 .79 
      
 
a  N = 104 (CE, n = 37) (NS & CS n = 67) 

b Variables included: WMT, CLTOT, CLINF, CLTRIN, WLREC, WLDIF, LMDIF, VPADIF, AUDREC, 
AIMIS, ADMIS 
c  Variables included: WMT, CLTOT, CLINF, CLTRIN, WLREC, AUDREC, AIMIS, ADMIS 
d N = 31 (CE, n = 19) (NS & CS, n = 12) 
e  Variables included: WMT, CLTOT, CLINF, CLTRIN, WLREC, AUDREC, AIMIS, ADMIS 
f  Variables included: CLTRIN, WLDIF, LMDIF, AUDREC, and AIMIS 
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Table 7 
 
Hypothesis 4 Discriminant Analyses 
 
 
      

DA Variables      
(Grouping X Predictor) Rc Sen Spec +PP -PP 

      
All Casesa  X  10 
Variablesb 

.68 .88 .92 .98 .65 

Passing WMTc  X  All 
Variables .71 .84 .85 .87 .82 
Passing WMT  X  7 
Variablesd  .69 .81 .89 .89 .79 
      
 
a  N = 130 (NC, n = 26) (NS & CS & CE, n = 104) 

b Variables included: CLTOT, CLINF, CLTRIN, WLREC, WLDIF, LMDIF, VPADIF, AUDREC, AIMIS, 
ADMIS 
c N = 54 (NC, n = 26) (NS & CS & CE, n = 31)  
d Variables included: CLTOT, CLINF, CLTRIN, WLREC, AUDREC, AIMIS, ADMIS  



 

 81 

Table 8 
 
Hypothesis 5 Discriminant Analyses 
 
 
      

DA Variables      
(Grouping X Predictor) Rc Sen Spec +PP -PP 

      
All Casesa  X  All 
Variablesb 

.73 .86 .92 .94 .82 

All Cases  X  8 Variablesc .67 .84 .83 .89 .77 
Passing WMTd  X  All 
Variables .72 .90 .83 .81 .91 
Passing WMT  X  7 
Variablese .65 .89 .78 .77 .90 
Passing  X  Correlated 
Top 5 Variablesf .63 .95 .74 .75 .94 
      
 
a  N = 61 (CE, n = 37) (CC n = 24) 

b Variables included: WMT, CLTOT, CLINF, CLTRIN, WLREC, WLDIF, LMDIF, VPADIF, AUDREC, 
AIMIS, ADMIS 
c  Variables included: WMT, CLTOT, CLINF, CLTRIN, WLREC, AUDREC, AIMIS, ADMIS 
d N = 42 (CE, n = 19) (CC, n = 23) 
e  Variables included: CLTOT, CLINF, CLTRIN, WLREC, AUDREC, AIMIS, ADMIS 
f  Variables included: CLTRIN, WLDIF, LMDIF, AUDREC, and AIMIS 
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Table 9 
 
Hypothesis 5 Predictive Power as a Function of Base Rate 
 
 
   
Predicted Membership Actual    
 Mal TBI Sen Spec +PP -PP 
       
All Cases X All 11 Vars       
     Malinger 32 2     
     TBI 5 22 .865 .917   
     Base Rate 

50%     .94 .82 
                                30%     .82 .94 
                                15%     .84 .98 
       
Cases Passing WMT  X  
All 10 Vars       
     Malinger 17 4     
     TBI 2 19 .895 .826   
     Base Rate 

50%     .81 .90 
                                30%     .69 .95 
                                15%     .47 .98 
       
Cases Passing WMT  X  
7 Vars       
     Malinger 17 5     
     TBI 2 18 .895 .783   
     Base Rate 

50%     .73 .90 
                                30%     .64 .95 
                                15%     .42 .96 
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Table 10 
 
Hypothesis 6 Discriminant Analyses 
 
 
      

DA Variables      
(Grouping X Predictor) Rc Sen Spec +PP -PP 

      
All Casesa  X  10 
Variablesb 

.78 .96 .92 .93 .96 

All Cases  X  7 Variablesc  .76 .92 .88 .89 .91 
      
 
a  N = 50 (NC, n = 26) (CC, n = 24)  

b Variables included: CLTOT, CLINF, CLTRIN, WLREC, WLDIF, LMDIF, VPADIF, AUDREC, AIMIS, 
ADMIS 
c Variables included: CLTOT, CLINF, CLTRIN, WLREC, AUDREC, AIMIS, ADMIS  
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Table 11 
 
Exploratory Discriminant Analyses 
 
 
      

DA Predictors      
(Cases X Variables) Rc Sen Spec +PP -PP 

      
All Casesa  X  All Variablesb .73 74.0 96.0 97.5 64.0 
All Cases  X  WMT .64 70.2 98.0 98.6 61.2 
All Cases  X  All Variables-
WMT 

.66 78.8 88.0 93.2 66.7 

All Cases  X  Checklistc .48 76.9 68.0 83.3 58.3 
All Cases  X  WL Variablesd .50 68.3 78.0 86.6 54.2 
All Cases  X  LM Variablese .22 50.0 68.0 76.5 39.5 
All Cases  X  VPA Variablef .08 - - - - 
All Cases  X  Index Scoresg .41 63.5 76.0 89.9 50.0 
Passing WMTh  X  All 
Variables 

.64 83.9 83.7 76.5 89.1 

Passing WMT  X  Checklist  .45 74.2 67.3 59.0 80.5 
Passing WMT  X  WL 
Variables 

.32 48.4 71.4 51.7 68.6 

Passing WMT  X  LM 
Variables 

.30 64.5 63.3 52.6 73.8 

Passing WMT  X  VPA 
Variable 

.12 - - - - 

Passing WMT  X  Index 
Scores 

.18 - - - - 

      
 
a  N = 154 (NC & CC, n = 50) (NS & CS & CE, n = 104) 

b Variables included: WMT, CLTOT, CLINF, CLTRIN, WLREC, WLDIF, LMDIF, LMTDIF, VPADIF, 
AUDREC, AIMIS, ADMIS 
c Variables iIncluded: CLTOT, CLINF, CLTRIN 
d Variables included: WLREC, WLDIF  
e  Variables included: LMDIF, LMTDIF 
f  Variables included: VPADIF 
g  Variables included: AUDREC, AIMIS, ADMIS 
h N = 80 (NC & CC, n = 49) (NS & CS & CE, n = 31) 
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Supplementary Analysis of Variance 

Hypothesis 1, 4, & 6 

 Hypothesis 1 stated that the measures used in this study would be able to 

distinguish between the clinical control group and the three simulation groups.  

Hypothesis 4 stated that the measures given would be able to distinguish all simulation 

groups from the non-clinical control group.  Hypothesis 6 stated that the measures given 

would be able to distinguish between the clinical and non-clinical control groups.  

Because of the number of variables available, two ANOVAs and six MANOVAs were 

used to explore these hypotheses (Appendix B Tables 13-18).  An ANOVA with 

experimental group (non-clinical control group, all simulation groups collapsed, and 

clinical control group) as the IV and adjusted WMT classification as the DV was utilized 

to explore the differences.  Univariate results indicated a significant difference between 

experimental group and WMT classification F(2, 151) = 47.621, p < .001, η2  = .387.  

Pairwise comparisons using Bonferroni adjustment for multiple comparisons revealed 

that the simulation groups (M = 1.70, SD = .46) scored significantly higher than both the 

clinical control group (M = 1.08, SD = .28)and the non-clinical control group (M = 1.0 , 

SD = 0), but there was no significant difference between the two control groups.   

 Another ANOVA was used with the total number correct on the Rey 16-Item 

Memory Test (FIT-16) as the DV.  Univariate results indicated a statistically significant 

difference, albeit weak, between experimental group and WMT classification F(2, 151) = 

5.184, p < .007, η2  = .064.  Pairwise comparisons using Bonferroni adjustment for 

multiple comparisons revealed that the simulation groups (M = 14.04, SD = 2.77) 

reproduced significantly fewer items on the FIT-16 than the non-clinical control group (M 



 

 87 

= 15.5, SD = ..51), but not the clinical control group (M = 15.08 , SD = .93), and again 

there was no significant difference between the two control groups. 

 A MANOVA was used to explore the effectiveness of the symptom checklist to 

distinguish the experimental groups.  The total number of symptoms endorsed on the 

checklist, the total number of frequent symptoms endorsed, the total number of 

infrequent symptoms endorsed, and a measure of response consistency were used as 

the DV.  The omnibus result indicated a significant difference between the three groups, 

F(2, 151) = 9.807, p < .001, η2  = .165.  In examining univariate results, there was a 

significant difference between the three groups and the total number of items endorsed, 

F(2, 151) = 25.929, p < .001, η2  = .256.  Specifically, the non-clinical control group 

endorsed significantly fewer symptoms (M = 7.538, SD = 5.695) than either the 

simulation group (M = 18.990, SD = 7.534) or the clinical control group (M = 15.312, SD 

= 7.799).  There was also a significant difference in the total number of frequent items 

endorsed between the experimental groups F(2, 151) = 28.341, p < .001, η2  = .273.  

Specifically the simulation groups endorsed more frequent symptoms (M = 16.361, SD 

= 6.028) than the clinical control group (M = 12.875, SD = 5.971), which endorsed 

significantly more symptoms than the non-clinical control group (M = 6.769, SD = 

5.166).  There was also a significant difference in the total number of infrequent items 

endorsed between the experimental groups F(2, 151) = 9.177, p < .001, η2  = .108.  

Specifically, the non-clinical control group endorsed significantly fewer items, (M = .769, 

SD = 1.032) than either the simulation groups (M = 2.630, SD = 2.084) or the clinical 

control group (M = 2.437, SD = 2.319).  A final, nearly significant, difference was found 

between the experimental groups on the response consistency, F(2, 151) = 2.883, p = 
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.059, η2  = .037.  Specifically, the simulation groups demonstrated more inconsistent 

responding (M = 2.019, SD = 2.081) than the clinical control group (M = 1.042, SD = 

1.233). 

 A MANOVA was used to explore the ability of the WAIS-III subtests to distinguish 

groups.  The Vocabulary scale score, the Digit Span scale score and the difference 

between the two scale scores were used as the DV.  The omnibus result indicated a 

statistically significant difference between the three experimental groups, F(2, 151) = 

4.53, p < .001, η2  = .084.  In examining univariate results, there was a significant 

difference between the experimental groups and performance on the Vocabulary 

subtest, F(2, 151) = 5.58, p < .005, η2  = .069.  Specifically, the non-clinical control 

group scored significantly higher (M = 12.50, SD = 1.86) than the simulation group (M = 

11.01, SD = 2.19) but not significantly higher than the clinical control group (M = 11.63, 

SD = 2.14).  There was also a significant difference between the experimental groups 

with regard to performance on the Digit Span subtest F(2, 151) = 11.98, p < .001, η2  = 

.137.  Specifically, the non-clinical control group scored significantly higher (M = 10.46, 

SD = 2.83) than either the clinical control group (M = 8.50, SD = 1.91) or the simulation 

group (M = 7.68, SD = 2.67).  Finally, there was no significant difference between the 

experimental groups when looking at the difference between Vocabulary and Digit Span 

scores. 

 A MANOVA was used to explore the ability of the Word List subtest of the WMS-

III to distinguish groups.  The initial recall scale score, delayed recall scale score, 

recognition scale score, and immediate minus delayed recognition score were used as 

the DV.  The omnibus result indicated a statistically significant difference between the 
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three experimental groups, F(2, 151) = 12.362, p < .001, η2  = .250.  In examining 

univariate results, there was a significant difference between the experimental groups 

and performance on the initial recall scale score, F(2, 151) = 22.368, p < .001, η2  = 

.229.  Specifically, the non-clinical control group scored significantly higher (M = 11.27, 

SD = 2.55) than both the simulation group (M = 7.57, SD = 2.85) and the clinical control 

group (M = 6.92, SD = 2.02).  There was also a significant difference between the 

experimental groups with regard to performance on delayed recall F(2, 151) = 23.859, p 

< .001, η2  = .240.  Specifically, the simulation groups scored significantly lower (M = 

8.09, SD = 1.95) than either the non-clinical control group (M = 11.23, SD = 2.89) or the 

clinical control group (M = 9.75, SD = 2.27).  There was also a nearly significant 

difference between the two control groups (p = .053).  There was a significant difference 

between the experimental groups on the word list recognition task F(2, 151) = 22.226, p 

< .001, η2  = .227.  Specifically, the simulation groups (M = 5.69, SD = 4.17) obtained a 

significantly lower scale score than either the non-clinical control group (M = 10.50, SD 

= 2.39) or the clinical control group (M = 9.50, SD = 3.36).  Finally, there was a 

significant difference between the experimental groups on the word list immediate 

minus delayed recall score, F(2, 151) = 6.494, p = .002, η2  = .079.  Specifically, the 

simulation group (M = 1.808, SD = 1.285) scored significantly lower than the clinical 

control group (M = 2.917, SD = 1.640).  This was the only significant difference.      

 A MANOVA was used to explore the ability of the Verbal Paired Associates 

subtest of the WMS-III to distinguish groups.  The initial recall scale score, delayed 

recall scale score, recognition score, and immediate minus delayed recall score were 

used as the DV.  The omnibus result indicated a statistically significant difference 
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between the three experimental groups, F(2, 151) = 5.495, p < .001, η2  = .129.  In 

examining univariate results, there was a significant difference between the 

experimental groups and performance on the initial recall scale score, F(2, 151) = 

11.92, p < .001, η2  = .136.  Specifically, the non-clinical control group scored 

significantly higher (M = 10.42, SD = 2.14) than both the simulation group (M = 8.18, SD 

= 2.43) and the clinical control group (M = 7.54, SD = 2.00).  There was also a 

significant difference between the experimental groups on the delayed recall scale 

score, F(2, 151) = 15.59, p < .001, η2  = .171.  Specifically, the non-clinical control group 

scored significantly higher (M = 10.81, SD = 1.81) than both the simulation group (M = 

7.23, SD = 3.17) and the clinical control group (M = 7.88, SD = 2.72).   Finally, there 

was also a statistically significant difference between the experimental groups on the 

Verbal Paired Associates recognition task F(2, 151) = 7.91, p = .001, η2  = .095.  

Specifically, the simulation groups recognized significantly fewer items (M = 21.94, SD = 

2.84) than the non-clinical control group (M = 24.00, SD = 0.00).  The result for the 

immediate minus delayed score was not significant.  

 A MANOVA was used to explore the ability of the Logical Memory subtest of the 

WMS-III to distinguish groups.  The initial recall scale score, delayed recall scale score, 

initial and delayed thematic recall scale scores, delayed recognition score, and the 

immediate minus delayed score for both recall and theme were used as the DV.  The 

omnibus result indicated a statistically significant difference between the three 

experimental groups, F(2, 151) = 3.748, p < .001, η2  = .153.  In examining univariate 

results, there was a significant difference between the experimental groups and the 

initial recall scale score obtained, F(2, 151) = 13.857, p < .001, η2  = .155.  Specifically, 
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the non-clinical control group obtained a significantly higher scale score (M = 11.38, SD 

= 2.28) than both the simulation group (M = 8.46, SD =2.74) and the clinical control 

group (M = 9.42, SD = 2.43).  There was also a significant difference between the 

experimental groups with regard to the scale score achieved for delayed recall F(2, 151) 

= 17.50, p < .001, η2  = .185.  Specifically, the non-clinical control group obtained a 

significantly higher scale score (M = 11.88, SD = 2.57) than both the simulation group 

(M = 8.15, SD = 3.28) and the clinical control group (M = 9.63, SD = 2.26).  There was a 

significant difference between the scores obtained by the experimental groups with 

regard to initial thematic recall scale score F(2, 151) = 8.974, p < .001, η2  = .106.   

Specifically, the non-clinical control group obtained a significantly higher scale score (M 

= 11.27, SD = 3.04) than both the simulation group (M = 8.80, SD = 2.72) and the 

clinical control group (M = 9.08, SD = 2.47).  There was also a significant difference 

between the scale scores obtained by the experimental groups with regard to delayed 

thematic recall F(2, 151) = 8.892, p < .001, η2  = .105.   Specifically, the non-clinical 

control group obtained a significantly higher scale score (M = 11.35, SD = 2.51) than 

both the simulation group (M = 8.55, SD = 3.38) and the clinical control group (M = 9.09, 

SD = 2.57).  There was a statistically significant difference between the experimental 

groups on the Logical Memory recognition task F(2, 151) = 8.423, p < .001, η2  = .100.  

Specifically, the simulation groups recognized significantly fewer items (M = 23.221, SD 

= 4.22) than either the non-clinical control group (M = 26.08, SD = 3.55) or the clinical 

control group (M = 25.87, SD = 3.17).  Finally, there was a statistically significant 

difference between the experimental groups on the immediate minus delayed score, 

F(2, 151) = 3.853, p = .023, η2  = .049.  Specifically, the simulation group (M = 1.519, 
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SD = 1.336) scored significantly higher than the clinical control group (M = .792, SD = 

.931).  There was no significant difference between groups on the immediate minus 

delayed thematic score. 

 Lastly, a MANOVA was used to explore the ability of the WMS-III’s auditory index 

scores and the auditory recognition delayed score to distinguish groups.  The immediate 

and delayed index scores along with the auditory recognition scale score were used as 

the DV.  The omnibus result indicated a statistically significant difference between the 

three experimental groups, F(2, 151) = 8.71, p < .001, η2  = .149.  In examining 

univariate results, there was a significant difference between the experimental groups 

on the auditory immediate index score, F(2, 151) = 16.46, p < .001, η2  = .179.  

Specifically, the non-clinical control group scored significantly higher (M = 104.77, SD = 

9.31) than both the simulation group (M = 90.00, SD = 12.72) and the clinical control 

group (M = 91.08, SD = 10.04).  There was also a significant difference between the 

experimental groups on the auditory delayed index score F(2, 151) = 20.46, p < .001, η2  

= .213.  Specifically, the non-clinical control group scored significantly higher (M = 

107.46, SD = 9.96) than both the simulation group (M = 80.02, SD = 16.78) and the 

clinical control group (M = 92.37, SD = 13.40).  Finally, there was a significant difference 

between the experimental groups on the scale score obtained for auditory recognition 

F(2, 151) = 13.05, p < .001, η2  = .147.  Specifically, the simulation groups obtained a 

significantly lower scale score (M = 7.04, SD = 3.91) than either the non-clinical control 

group (M = 10.85, SD = 3.63) or the clinical control group (M = 9.75, SD = 3.52). 

Hypothesis 2, & 3 
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 Hypothesis 2 stated that the measures used in this study would be able to 

distinguish between the naïve simulation group and the other two simulation groups.  

Hypothesis 3 stated that the measures given would be able to distinguish between the 

cautioned and educated group and the other two simulation groups.  Because of the 

number of variables available, two ANOVAs and six MANOVAs were used to explore 

these hypotheses (Tables 19-24).  An ANOVA with experimental group (naïve 

simulation group, cautioned simulation group, and cautioned and educated simulation 

group) as the IV and adjusted WMT classification as the DV was utilized to explore the 

differences.  Univariate results indicated a significant difference between experimental 

group and WMT classification F(2, 101) = 7.057, p = .001, η2  = .123.  Pairwise 

comparisons using Bonferroni adjustment for multiple comparisons revealed that on 

WMT classification there was a significant difference between the groups.  The 

cautioned and educated group scored significantly lower (M = 1.49, SD = .51) than 

either the naïve simulation group (M = 1.82, SD = .39) or the cautioned simulation group 

(M = 1.83 , SD = .38).   

 Another ANOVA was used with the total number of correct items on the FIT-16 

as the DV.  Univariate results indicated a statistically significant difference between 

experimental group and total items reproduced on the FIT-16, F(2, 101) = 5.328, p < 

.006, η2  = .095.  Pairwise comparisons using Bonferroni adjustment for multiple 

comparisons revealed that on the FIT-16 the naïve simulation group (M = 12.97, SD = 

3.64) scored significantly lower than either the cautioned simulation group (M = 14.28, 

SD = 2.39) or the cautioned and educated simulation group (M = 14.95 , SD = 1.31). 
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 A MANOVA was used to explore the effectiveness of the symptom checklist to 

distinguish the experimental groups.  The total number of symptoms endorsed on the 

checklist, the total number of frequent symptoms endorsed, the total number of 

infrequent symptoms endorsed, and a measure of response consistency were used as 

the DV.  The omnibus result indicated a non-significant difference between the three 

groups, F(2, 101) = 1.734, p < .115, η2  = .050.  In examining univariate results, there 

was a significant difference between the three groups and the total number of items 

endorsed, F(2, 101) = 3.082, p = .05, η2  = .058.  Pairwise comparison revealed no 

significant differences, however, the naïve simulation group (M = 21.355, SD = 7.397) 

endorsed more symptoms than either the cautioned simulation group (M = 17.793, SD = 

7.978) or the cautioned and educated simulation group. (M = 17.50, SD = 6.879).  There 

was a significant difference in the total number of infrequent items endorsed between 

the experimental groups F(2, 101) = 4.694, p = .011, η2  = .085.  Specifically the naïve 

simulation group (M = 3.395, SD = 2.157) endorsed more infrequent symptoms than the 

cautioned and educated simulation group (M = 2.00, SD = 1.776), but not the cautioned 

simulation group (M = 2.431, SD = 2.103).  The number of frequent items endorsed and 

the response consistency demonstrated no significant differences.  

A MANOVA was used to explore the ability of the WAIS-III subtests to distinguish 

groups.  The Vocabulary scale score, the Digit Span scale score and the difference 

between the two scale scores were used as the DV.  The omnibus result indicated a 

non-significant difference between the three experimental groups, F(2, 101) = 1.619, p < 

..144, η2  = .047.  In examining univariate results (between subjects effects), there was a 

statistically significant difference only between the experimental groups and 
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performance on the Vocabulary subtest, F(2, 101) = 3.168, p < .046, η2  = .059.  While 

not statistically significant, the cautioned and educated simulation group (M = 11.703, 

SD = 1.854) scored significantly higher on the vocabulary subtest than either the naïve 

simulation group (M = 10.763, SD = 2.283) or the cautioned simulation group (M = 

10.448, SD = 2.308). 

 A MANOVA was used to explore the ability of the Word List subtest of the WMS-

III to distinguish groups.  The initial recall scale score, delayed recall scale score, 

recognition scale score, and immediate minus delayed score were used as the DV.  The 

omnibus result indicated a nearly statistically significant difference between the three 

experimental groups, F(2, 101) = 2.598, p < .010, η2  = .096.  In examining univariate 

results (between subjects effects), there was a significant difference between the 

experimental groups on the word list recognition task F(2, 101) = 3.286, p < .041, η2  = 

.061.  While not statistically significant, the cautioned and educated simulation group 

obtained a higher scale score (M = 7.054, SD = 4.176) than either the naïve simulation 

group (M = 4.763, SD = 3.809) or the cautioned simulation group (M = 5.172, SD = 

4.285).  There was also a significant difference between the simulation groups on the 

immediate minus delayed score, F(2, 101) = 4.363, p < .015, η2  = .080.  Specifically, 

the cautioned simulation group (M = 2.379, SD = 1.498) scored significantly higher than 

the cautioned and educated group (M = 1.513, SD = 1.193). 

 A MANOVA was used to explore the ability of the Verbal Paired Associates 

subtest of the WMS-III to distinguish groups.  The initial recall scale score, delayed 

recall scale score, recognition score, and immediate minus delayed score were used as 

the DV.  The omnibus result indicated a statistically non-significant difference between 
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the three experimental groups, F(2, 101) = .907, p < .511, η2  = .036.  In examining 

univariate results, there was a nearly were no significant differences between the three 

experimental groups on any of the obtained or derived scores. 

 A MANOVA was used to explore the ability of the Logical Memory subtest of the 

WMS-III to distinguish groups.  The initial recall scale score, delayed recall scale score, 

initial and delayed thematic recall scale scores, recognition score, and the immediate 

minus delayed score for both recall and thematic recall were used as the DV.  The 

omnibus result indicated a statistically non-significant difference between the three 

experimental groups, F(2, 101) = 1.338, p = .188, η2  = .090.  In examining univariate 

results, there was a nearly significant difference between the simulation group on the 

initial recall score, F(2, 101) = 3.059, p < .051, η2  = .057.  While not statistically 

significant, the cautioned and educated simulation group (M = 9.243, SD = 2.722) 

scored higher than the naïve simulation group (M = 7.763, SD = 2.775).  There were no 

other significant differences between the three experimental groups on any performance 

measure of the logical memory subtest 

 Lastly, a MANOVA was used to explore the ability of the WMS-III’s auditory index 

scores to distinguish groups.  The immediate and delayed index scores along with the 

auditory recognition scale score were used as the DV.  The omnibus result indicated a 

statistically non-significant difference between the three experimental groups, F(2, 101) 

= 1.754,0 p < .110, η2  = .050.  In examining univariate results, there were no significant 

differences between the experimental groups on any of the auditory index scores. 

Hypothesis 5 
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Hypothesis 5 stated that the measures used would not be able to distinguish 

between the cautioned and educated simulation group and the clinical control group.  

Because of the number of variables available, two ANOVAs and six MANOVAs were 

used to explore these hypotheses (Tables 25-30).  An ANOVA with experimental group 

(cautioned and educated simulation group and clinical control group) as the IV and the 

adjusted WMT classification score as the DV was utilized to explore the differences.  

Univariate results indicated a significant difference between experimental groups on 

WMT classification F(1, 59) = 12.603, p = .001, η2  = .176.  Inspection of results 

revealed that on WMT classification, the clinical control group (M = 1.08, SD = .28) 

scored significantly lower than the cautioned and educated group (M = 1.49, SD = .51).   

 Another ANOVA was used with the total number correct on the FIT-16 as the DV.  

Univariate results indicated a statistically non-significant difference between the 

cautioned and educated simulation group and the clinical control group, F(1, 59) = .198, 

p < ..658, η2  = .003.   

 A MANOVA was used to explore the ability of the symptom checklist to 

distinguish groups.  The total number of symptoms reported on the checklist, the total 

number of frequent symptoms reported, the total number of infrequent symptoms 

reported and a measure of response inconsistency were used as the DV.  The omnibus 

result indicated a significant difference between the two experimental groups, F(1, 59) = 

4.052, p = .011, η2  = .176.  In examining univariate results, there was a significant 

difference between the experimental groups with regard to response consistency F(1, 

59) = 4.240, p = .044, η2  = .067.  Specifically, the cautioned and educated simulation 

group (M = 1.865, SD = 1.686) displayed greater inconsistency in symptom 
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endorsement between checklist administration than the clinical control group (M = 

1.042, SD = 1.233).  There was also a nearly significant difference between the two 

groups on the number of frequent items endorsed F(1, 59) = 3.001, p = .088, η2  = .048.  

Specifically, the cautioned and educated simulation group (M = 15.50, SD = 5.657) 

endorsed more frequent symptoms than the clinical control group (M = 12.875, SD = 

5.971).  While the total number of symptoms endorsed and the total number of 

infrequent symptoms endorsed did not produce significant results, the results were in 

the same direction. 

 A MANOVA was used to explore the ability of the WAIS-III subtests to distinguish 

groups.  The Vocabulary scale score, the Digit Span scale score and the difference 

between the two scale scores were used as the DV.  The omnibus result indicated no 

statistically significant difference between the two groups, F(1, 59) = .169, p = .917, η2  

= .009.  None of the univariate results revealed any significant differences. 

 A MANOVA was used to explore the ability of the Word List subtest of the WMS-

III to distinguish between the cautioned and educated simulation group and the clinical 

control group.  The initial recall scale score, delayed recall scale score recognition scale 

score and immediate minus delayed recall score were used as the DV.  The omnibus 

result indicated a statistically significant difference between the three experimental 

groups, F(1, 59) = 7.377, p < .001, η2  = .345.  In examining univariate results, there was 

no significant difference between the cautioned and educated simulation group and the 

clinical control group on either the initial or delayed recall scale scores.  There was a 

significant difference between the two groups on the word list recognition task F(1, 59) = 

5.787, p = .019, η2  = .089.  Specifically, the simulation group obtained a significantly 
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lower scale score (M = 7.054, SD = 4.176) than the clinical control group (M = 9.50, SD 

= 3.362).  There was also a significant difference between the two groups on the 

immediate minus delayed recall score, F(1, 59) = 14.955, p < .001, η2  = .202.  

Specifically, the simulation group obtained a significantly lower scale score (M = 1.514, 

SD = 1.193) than the clinical control group (M = 2.917, SD = 1.640) 

 A MANOVA was used to explore the ability of the Verbal Paired Associates 

subtest of the WMS-III to distinguish groups.  The initial recall scale score, delayed 

recall scale score, recognition score, and the immediate minus delayed recall score 

were used as the DV.  The omnibus result indicated no statistically significant difference 

between the two groups, F(1, 59) = 1.516, p = .210, η2  = .098.  In examining univariate 

results, there were no significant difference between the cautioned and educated 

simulation group and the clinical control group on any of the scores obtained from the 

Verbal Paired Associates subtest. 

 A MANOVA was used to explore the ability of the Logical Memory subtest of the 

WMS-III to distinguish between the cautioned and educated simulation group and the 

clinical control group.  The initial recall scale score, delayed recall scale score, initial 

and delayed thematic recall scale scores, recognition score, and the immediate minus 

delayed recall score were used as the DV.  The omnibus result indicated a statistically 

significant difference between the two groups, F(1, 59) = 2.261, p .021, η2  = .257.  In 

examining univariate results, there was a statistically significant difference between the 

experimental groups on the Logical Memory recognition task F(1, 59) = 5.696, p = .020, 

η2  = .088.  Specifically, the cautioned and educated simulation group recognized 

significantly fewer items (M = 23.46, SD = 4.25) than the clinical control group (M = 
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25.87, SD = 3.17).  There was also a statistically significant difference between the 

experimental groups on the immediate minus delayed recall score, F(1, 59) = 5.997, p = 

.017, η2  = .092.  Specifically, the cautioned and educated simulation group (M = 1.622, 

SD = 1.479) scored significantly higher than the clinical control group (M = .792, SD = 

.931).  Finally, there was a statistically significant difference between the experimental 

groups on the immediate minus delayed thematic recall score, F(1, 59) = 4.532, p = 

.037, η2  = .071.  Specifically, the cautioned and educated simulation group (M = 2.054, 

SD = 1.885) scored significantly higher than the clinical control group (M = 1.167, SD = 

.963).  There was no significant difference between the two groups with regard to 

performance on the initial recall scale score, the initial thematic recall scale score, the 

delayed recall scale score, or the delayed thematic recall scale score. 

 Lastly, a MANOVA was used to explore the ability of the WMS-III’s auditory index 

scores to distinguish groups.  The immediate and delayed index scores along with the 

auditory recognition scale score were used as the DV.  The omnibus result indicated a 

statistically significant difference between the cautioned and educated simulation group 

and the clinical control group, F(1, 59) = 4.090, p = .011, η2  = .177.  In examining 

univariate results, there was no significant difference between the two groups on the 

auditory immediate index score or the auditory delayed index score.  There was a 

significant difference between the two groups on the auditory recognition scale score 

F(1, 59) = 5.685, p < .020, η2  = .088.  Specifically, the cautioned and educated 

simulation group (M = 7.568, SD = 3.476) obtained a significantly lower scale score than 

the clinical control group (M = 9.750, SD = 3.517). 
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Table 12 
 
Multivariate Analysis of Variance of Symptom Checklist for Hypotheses 1, 4, & 6 
 
 
       
Independent. 
Variables 

Dependent 
Variables 

     

  F (2,151) p η2 M SD 
       
Omnibus Result 
 

9.807 .001 .165   

      Total Items 
Endorseda  25.929 .001 .256   

Non-Clinical 
Control 

   7.538 5.696 

Simulation    18.990 7.534 

 

Clinical Control    15.312 7.799 
      Total Frequent Items 

Endorsedb  28.341 .001 .273   
Non-Clinical 
Control 

   6.769 5.166 

Simulation    16.361 6.028 

 

Clinical Control    12.875 5.971 
      Total Infrequent 

Items Endorsedc  9.177 .001 .108   
Non-Clinical 
Control 

   .769 1.032 

Simulation    2.630 2.084 

 

Clinical Control    2.437 2.319 
      Response 

Consistencyd  2.883 .059 .037   
Non-Clinical 
Control 

   1.461 1.860 

Simulation    2.019 20.81 

 

Clinical Control    1.042 1.233 
       
 
a  Non-clinical X simulation, p < .001, non-clinical X clinical , p =.001, simulation X clinical, p = .083. 
b Non-clinical X simulation, p < .001, non-clinical X clinical , p = .001, simulation X clinical, p = .029. 
c Non-clinical X simulation, p < .001, non-clinical X clinical , p = .011, simulation X clinical, p = 1.000. 
d Non-clinical X simulation, p = .574, non-clinical X clinical , p = 1.000, simulation X clinical, p = .082. 
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Table 13 
 
Multivariate Analysis of Variance of Vocabulary and Digit Span Subtest for Hypotheses 
1, 4, & 6 
 
 
       
Independent. 
Variables 

Dependent 
Variables 

     

  F (2,151) p η2 M SD 
       
Omnibus Result 
 

4.530 .001 .084   

      Vocabulary Scale 
Scorea  5.577 .005 .069   

Non-Clinical 
Control 

   12.50 1.860 

Simulation    11.010 2.192 

 

Clinical Control    11.625 1.765 
      Digit Span Scale 

Scoreb  11.980 .001 .137   
Non-Clinical 
Control 

   10.461 2.832 

Simulation    7.683 2.674 

 

Clinical Control    8.500 1.911 
      Vocabulary Minus 

Digit Spanc  1.544 .217 .020   
Non-Clinical 
Control 

   2.845 1.986 

Simulation    3.731 2.333 

 

Clinical Control    3.375 2.123 
       
 
a  Non-clinical X simulation, p = .004, non-clinical X clinical , p = .418, simulation X clinical, p = .580. 
b Non-clinical X simulation, p < .001, non-clinical X clinical , p = .026, simulation X clinical, p = .502. 
c Non-clinical X simulation, p = .264, non-clinical X clinical , p = 1.000, simulation X clinical, p = 1.000. 
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Table 14 
 
Multivariate Analysis of Variance of Word List Subtest for Hypotheses 1, 4, & 6 
 
 
       
Independent. 
Variables 

Dependent 
Variables 

     

  F  (2,151) p η2 M SD 
       
Omnibus Result 
 

12.362 .001 .250   

      Initial Recall Scale 
Scorea  22.368 .001 .229   

Non-Clinical 
Control 

   11.27 2.55 

Simulation    7.57 2.85 

 

Clinical Control    6.92 2.02 
      Delayed Recall 

Scale Scoreb  23.859 .001 .240   
Non-Clinical 
Control 

   11.23 2.89 

Simulation    8.09 1.95 

 

Clinical Control    9.75 2.27 
      Recognition Scale 

Scorec  22.226 .001 .227   
Non-Clinical 
Control 

   10.50 2.39 

Simulation    5.69 4.17 

 

Clinical Control    9.50 3.36 
      Immediate Minus 

Delayed Scored  6.494 .002 .079   
Non-Clinical 
Control 

   2.038 1.371 

Simulation    1.808 1.285 

 

Clinical Control    2.917 1.640 
       
 
a  Non-clinical X simulation, p < .001, non-clinical X clinical , p < .001, simulation X clinical, p = .863. 
b Non-clinical X simulation, p < .001, non-clinical X clinical , p = .053, simulation X clinical, p = .003. 
c Non-clinical X simulation, p < .001, non-clinical X clinical , p = 1.000, simulation X clinical, p < .001. 
d Non-clinical X simulation, p = 1.000, non-clinical X clinical , p = .072, simulation X clinical, p = .001. 
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Table 15 
 
Multivariate Analysis of Variance of Verbal paired Associates Subtest for Hypotheses 1, 
4, & 6 
 
       
Independent. 
Variables 

Dependent 
Variables 

     

  F (2,151) p η2 M SD 
       
Omnibus Result 
 

5.495 .001 .129   

      Immediate Recall 
Scale Scorea  11.915 .001 .136   

Non-Clinical 
Control 

   10.423 2.139 

Simulation    8.123 2.429 

 

Clinical Control    7.542 1.999 
      Delayed Recall 

Scale Scoreb  15.592 .001 .171   
Non-Clinical 
Control 

   10.808 1.812 

Simulation    7.231 3.172 

 

Clinical Control    7.975 2.724 
      Recognition Scorec 

 7.913 .001 .095   
Non-Clinical 
Control 

   24.000 .000 

Simulation    21.94 2.87 

 

Clinical Control    22.92 1.56 
      Immediate Minus 

Delayed Scored  .532 .589 .007   
Non-Clinical 
Control 

   1.538 1.208 

Simulation    1.721 1.529 

 

Clinical Control    1.417 1.100 
       
 
a  Non-clinical X simulation, p < .001, non-clinical X clinical , p < .001, simulation X clinical, p = .674. 
b Non-clinical X simulation, p < .001, non-clinical X clinical , p = .002, simulation X clinical, p = .995. 
c Non-clinical X simulation, p = .001, non-clinical X clinical , p = .358, simulation X clinical, p = .241. 
d Non-clinical X simulation, p = 1.000, non-clinical X clinical , p = 1.000, simulation X clinical, p = 1.000. 
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Table 16 
 
Multivariate Analysis of Variance of Logical Memory Subtest for Hypotheses 1, 4, & 6 
 
 
       
Independent. 
Variables 

Dependent 
Variables 

     

  F( 2,151) p η2 M SD 
       
Omnibus Result 
 

3.748 .001 .153   

      Initial Recall Scale 
Scorea  13.857 .001 .155   

Non-Clinical 
Control 

   11.385 2.282 

Simulation    8.385 2.742 

 

Clinical Control    9.417 2.430 
      Delayed Recall 

Scale Scoreb  17.150 .001 .185   
Non-Clinical 
Control 

   11.885 2.566 

Simulation    8.038 3.315 

 

Clinical Control    9.625 2.261 
      Initial Thematic 

Scale Scorec  8.974 .001 .106   
Non-Clinical 
Control 

   11.269 3.040 

Simulation    8.721 2.732 

 

Clinical Control    9.083 2.466 
      Delayed Thematic 

Scale Scored  8.892 .001 .105   
Non-Clinical 
Control 

   11.346 2.513 

Simulation    8.394 3.457 

 

Clinical Control    9.083 2.569 
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Table 16 (continued) 
 
 
       
Independent. 
Variables 

Dependent 
Variables 

     

  F  (2,151) p η2 M SD 
       

      Recognition Scoree 

 8.423 .001 .100   
Non-Clinical 
Control 

   26.08 3.55 

Simulation    23.19 4.19 

 

Clinical Control    25.87 3.17 
      Initial Minus Delayed 

Scoref  3.853 .023 .049   
Non-Clinical 
Control 

   1.115 1.071 

Simulation    1.519 1.336 

 

Clinical Control    .792 .931 
      Initial Minus Delayed 

Thematic Scoreg  2.584 .079 .033   
Non-Clinical 
Control 

   1.846 1.008 

Simulation    1.904 1.610 

 

Clinical Control    1.167 .963 
       
 
e  Non-clinical X simulation, p = .003, non-clinical X clinical , p = 1.000, simulation X clinical, p = .010. 
f Non-clinical X simulation, p = .420, non-clinical X clinical , p = 1.000, simulation X clinical, p = .032. 
g Non-clinical X simulation, p =  1.000, non-clinical X clinical , p = .294, simulation X clinical, p = .076. 
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Table 17 
 
Multivariate Analysis of Variance of Auditory Memory Index Scores for Hypotheses 1, 4, 
& 6 
 
 
       
Independent. 
Variables 

Dependent 
Variables 

     

  F (2,151) p η2 M SD 
       
Omnibus Result 
 

8.713 .001 .149   

      Auditory Immediate 
Index Scorea  16.455 .001 .179   

Non-Clinical 
Control 

   104.769 9.314 

Simulation    90.000 12.716 

 

Clinical Control    91.083 10.389 
      Auditory Delayed 

Index Scoreb  20.416 .001 .213   
Non-Clinical 
Control 

   107.461 9.957 

Simulation    86.192 16.779 

 

Clinical Control    92.375 13.400 
      Auditory 

Recognition 
Delayed Scale  
Scorec 

 13.504 .001 .147   

Non-Clinical 
Control 

   10.846 3.630 

Simulation    7.038 3.912 

 

Clinical Control    9.750 3.517 
       
 
a  Non-clinical X simulation, p < .001, non-clinical X clinical , p < .001, simulation X clinical, p = 1.000. 
b Non-clinical X simulation, p < .001, non-clinical X clinical , p < =.002, simulation X clinical, p = .209. 
c Non-clinical X simulation, p < .001, non-clinical X clinical , p = .993, simulation X clinical, p = .006. 
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Table 18 
 
Multivariate Analysis of Variance of Symptom Checklist for Hypotheses 2 & 3 
 
 
       
Independent. 
Variables 

Dependent 
Variables 

     

  F (2,101) p η2 M SD 
       
Omnibus Result 
 

1.734 .115 .050   

      Total Items 
Endorseda  3.082 .050 .058   

Naive    21.355 7.397 
Cautioned    17.793 7.978 

 

Caution & 
Educated 

   17.500 6.879 

      Total Frequent Items 
Endorsedb  2.161 .121 .041   

Naive    17.960 6.023 
Cautioned    15.362 6.253 

 

Caution & 
Educated 

   15.500 5.657 

      Total Infrequent 
Items Endorsedc  4.694 .011 .085   

Naive    3.395 2.157 
Cautioned    2.431 2.103 

 

Caution & 
Educated 

   2.000 1.776 

      Response 
Consistencyd  .162 .851 .003   

Naive    2.079 1.923 
Cautioned    2.138 2.709 

 

Caution & 
Educated 

   1.865 1.686 

       
 
a  Naive X Cautioned, p = .160, Naive X Caution & Educated , p =.078, Cautioned X Caution & Educated, 

p = 1.000. 
b Naive X Cautioned, p = .240, Naive X Caution & Educated , p = .231, Cautioned X Caution & Educated, 

p = 1.000. 
c Naive X Cautioned, p = .165, Naive X Caution & Educated , p = .010, Cautioned X Caution & Educated, 

p = 1.000. 
d Naive X Cautioned, p = 1.000, Naive X Caution & Educated , p = 1.000, Cautioned X Caution & 

Educated, p = 1.000. 
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Table 19 
 
Multivariate Analysis of Variance of Vocabulary and Digit Span Subtest for Hypotheses 
2 & 3 
 
 
       
Independent. 
Variables 

Dependent 
Variables 

     

  F (2,101) p η2 M SD 
       
Omnibus Result 
 

1.619 .144 .047   

      Vocabulary Scale 
Scorea  3.168 .046 .059   

Naive    10.763 2.283 
Cautioned    10.448 2.308 

 

Caution & 
Educated 

   11.703 1.854 

      Digit Span Scale 
Scoreb  2.112 .126 .040   

Naive    7.000 3.093 
Cautioned    7.897 1.988 

 

Caution & 
Educated 

   8.216 2.594 

      Vocabulary Minus 
Digit Spanc  1.405 .250 .027   

Naive    4.132 2.703 
Cautioned    3.172 1.929 

 

Caution & 
Educated 

   3.757 2.178 

       
 
a  Naive X Cautioned, p = 1.000, Naive X Cautioned & Educated , p = .183, Cautioned X Cautioned & 

Educated, p = .061. 
b Naive X Cautioned, p = .517, Naive X Cautioned & Educated , p = .148, Cautioned X Cautioned & 

Educated, p = 1.000. 
c Naive X Cautioned, p = .292, Naive X Cautioned & Educated , p = 1.000, Cautioned X Cautioned & 

Educated, p = .939. 
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Table 20 
 
Multivariate Analysis of Variance of Word List Subtest for Hypotheses 2 & 3 
 
 
       
Independent. 
Variables 

Dependent 
Variables 

     

  F  (2,101) p η2 M SD 
       
Omnibus Result 
 

2.598 .010 .096   

      Initial Recall Scale 
Scorea  .622 .539 .012   

Naive    7.605 2.795 
Cautioned    7.103 2.845 

 

Caution & 
Educated 

   7.892 2.942 

      Delayed Recall 
Scale Scoreb  2.817 .085 .053   

Naive    7.948 1.800 
Cautioned    7.552 1.764 

 

Caution & 
Educated 

   8.649 2.137 

      Recognition Scale 
Scorec  3.286 .041 .061   

Naive    4.763 3.809 
Cautioned    5.172 4.285 

 

Caution & 
Educated 

   7.054 4.173 

      Immediate Minus 
Delayed Scored  4.363 .015 .080   

Naive    1.658 1.072 
Cautioned    2.379 1.498 

 

Caution & 
Educated 

   1.513 1.193 

       
 
a  Naive X Cautioned, p = 1.000, Naive X Cautioned & Educated , p = 1.000, Cautioned X Cautioned & 

Educated, p = .808. 
b Naive X Cautioned, p = 1.000, Naive X Cautioned & Educated , p = .350, Cautioned X Cautioned & 

Educated, p = .069. 
c Naive X Cautioned, p = 1.000, Naive X Cautioned & Educated , p = .050, Cautioned X Cautioned & 

Educated, p = .197. 
d Naive X Cautioned, p = .062, Naive X Cautioned & Educated , p = 1.000, Cautioned X Cautioned & 

Educated, p = .018. 
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Table 21 
 
Multivariate Analysis of Variance of Verbal paired Associates Subtest for Hypotheses 2 
& 3 
 
       
Independent. 
Variables 

Dependent 
Variables 

     

  F  (2,101) p η2 M SD 
       
Omnibus Result 
 

.907 .511 .036   

      Immediate Recall 
Scale Scorea  1.041 .357 .020   

Naive    7.763 2.300 
Cautioned    8.241 2.559 

 

Caution & 
Educated 

   8.568 2.421 

      Delayed Recall 
Scale Scoreb  1.361 .261 .026   

Naive    6.842 3.201 
Cautioned    6.862 3.346 

 

Caution & 
Educated 

   7.919 2.966 

      Recognition Scorec 

 2.174 .119 .041   
Naive    21.24 3.28 
Cautioned    22.03 2.86 

 

Caution & 
Educated 

   22.59 2.27 

      Immediate Minus 
Delayed Scored  .532 .589 .010   

Naive    1.816 1.373 
Cautioned    1.862 1.807 

 

Caution & 
Educated 

   1.513 1.465 

       
 

a  Naive X Cautioned, p = 1.000, Naive X Cautioned & Educated , p = .463, Cautioned X Cautioned & 
Educated, p = 1.000. 

b Naive X Cautioned, p = 1.000, Naive X Cautioned & Educated , p = .430, Cautioned X Cautioned & 
Educated, p = .542. 

c Naive X Cautioned, p = .769, Naive X Cautioned & Educated , p = .122, Cautioned X Cautioned & 
Educated, p = 1.000. 

d Naive X Cautioned, p = 1.000, Naive X Cautioned & Educated , p = 1.000, Cautioned X Cautioned & 
Educated, p = 1.000. 
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Table 22 
 
Multivariate Analysis of Variance of Logical Memory Subtest for Hypotheses 2 & 3 
 
 
       
Independent. 
Variables 

Dependent 
Variables 

     

  F  (2,101) p η2 M SD 
       
Omnibus Result 
 

1.338 .188 .090   

      Initial Recall Scale 
Scorea  3.059 .051 .057   

Naive    7.763 2.775 
Cautioned    8.103 2.562 

 

Caution & 
Educated 

   9.243 2.722 

      Delayed Recall 
Scale Scoreb  2.099 .128 .040   

Naive    7.842 3.381 
Cautioned    7.241 3.192 

 

Caution & 
Educated 

   8.865 3.242 

      Initial Thematic 
Scale Scorec  .785 .459 .015   

Naive    8.395 2.973 
Cautioned    8.586 2.922 

 

Caution & 
Educated 

   9.162 2.303 

      Delayed Thematic 
Scale Scored  1.356 .262 .026   

Naive    8.316 3.256 
Cautioned    7.655 4.020 

 

Caution & 
Educated 

   9.054 3.135 
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Table 22 (continued) 
 
 
       
Independent. 
Variables 

Dependent 
Variables 

     

  F  (2,101) p η2 M SD 
       

      Recognition Scale 
Scoree  .785 .459 .015   

Naive    22.53 4.66 
Cautioned    23.72 3.43 

 

Caution & 
Educated 

   23.46 4.25 

      Initial Minus Delayed 
Scoref  2.120 .125 .040   

Naive    1.184 1.010 
Cautioned    1.828 1.465 

 

Caution & 
Educated 

   1.622 1.479 

      Initial Minus Delayed 
Thematic Scoreg  .302 .740 .006   

Naive    1.763 1.240 
Cautioned    1.897 1.698 

 

Caution & 
Educated 

   2.054 1.885 

       
 
e  Naive X Cautioned, p = .751, Naive X Cautioned & Educated , p = 1.000, Cautioned X Cautioned & 

Educated, p = 1.000. 
f Naive X Cautioned, p = .154, Naive X Cautioned & Educated , p = .465, Cautioned X Cautioned & 

Educated, p = 1.000. 
g Naive X Cautioned, p =  1.000, Naive X Cautioned & Educated , p = 1.000, Cautioned X Cautioned & 

Educated, p = 1.000. 
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Table 23 
 
Multivariate Analysis of Variance of Auditory Memory Index Scores for Hypotheses 2 & 
3 
 
 
       
Independent. 
Variables 

Dependent 
Variables 

     

  F (2,101) p η2 M SD 
       
Omnibus Result 
 

1.754 .110 .050   

      Auditory Immediate 
Index Scorea  2.539 .084 .048   

Naive    87.103 13.135 
Cautioned    89.276 12.326 

 

Caution & 
Educated 

   93.540 12.043 

      Auditory Delayed 
Index Scoreb  2.152 .122 .041   

Naive    84.342 17.833 
Cautioned    82.552 17.154 

 

Caution & 
Educated 

   90.460 14.723 

      Auditory 
Recognition 
Delayed Scale  
Scorec 

 .659 .501 .014   

Naive    6.500 4.032 
Cautioned    7.069 4.301 

 

Caution & 
Educated 

   7.568 3.476 

       
 
a  Naive X Cautioned, p = 1.000, Naive X Cautioned & Educated , p = .085, Cautioned X Cautioned & 

Educated, p = .519. 
b Naive X Cautioned, p = 1.000, Naive X Cautioned & Educated , p < =.341, Cautioned X Cautioned & 

Educated, p = .173. 
c Naive X Cautioned, p = 1.000, Naive X Cautioned & Educated , p = .724, Cautioned X Cautioned & 

Educated, p = 1.000. 
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Table 24 
 
Multivariate Analysis of Variance of Symptom Checklist for Hypotheses 5 
 
 
       
Independent. 
Variables 

Dependent 
Variables 

     

  F  (1,59) p η2 M SD 
       
Omnibus Result 
 

4.052 .011 .176   

      Total Items 
Endorseda  1.325 .254 .022   

Caution & 
Educated 

   17.500 6.880  

Clinical Control    15.312 7.799 
      Total Frequent Items 

Endorsedb  3.001 .088 .048   
Caution & 
Educated 

   15.500 5.657  

Clinical Control    12.875 5.971 
      Total Infrequent 

Items Endorsedc  .693 .408 .012   
Caution & 
Educated 

   2.000 1.776  

Clinical Control    2.437 2.319 
      Response 

Consistencyd  4.240 .044 .067   
Caution & 
Educated 

   1.865 1.686  

Clinical Control    1.042 1.233 
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Table 25 
 
Multivariate Analysis of Variance of Vocabulary and Digit Span Subtest for Hypotheses 
5 
 
 
       
Independent. 
Variables 

Dependent 
Variables 

     

  F  (1,59) p η2 M SD 
       
Omnibus Result 
 

.169 .917 .009   

      Vocabulary Scale 
Scorea  .027 .871 .000   

Caution & 
Educated 

   11.703 1.854  

Clinical Control    11.625 1.765 
      Digit Span Scale 

Scoreb  .212 .647 .004   
Caution & 
Educated 

   8.216 2.594  

Clinical Control    8.500 1.911 
      Vocabulary Minus 

Digit Spanc  .456 .502 .008   
Caution & 
Educated 

   3.757 2.178  

Clinical Control    3.750 2.123 
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Table 26 
 
Multivariate Analysis of Variance of Word List Subtest for Hypotheses 5 
 
 
       
Independent. 
Variables 

Dependent 
Variables 

     

  F  (1,59) p η2 M SD 
       
Omnibus Result 
 

7.377 .001 .345   

      Initial Recall Scale 
Score  2.015 .161 .033   

Caution & 
Educated 

   7.892 2.942  

Clinical Control    6.917 2.020 
      Delayed Recall 

Scale Score  3.682 .060 .059   
Caution & 
Educated 

   8.649 2.137  

Clinical Control    9.750 2.270 
      Recognition Scale 

Score  5.787 .019 .089   
Caution & 
Educated 

   7.054 4.176  

Clinical Control    9.500 3.362 
      Immediate Minus 

Delayed Score  14.955 .001 .202   
Caution & 
Educated 

   1.513 1.193  

Clinical Control    2.917 1.640 
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Table 27 
 
Multivariate Analysis of Variance of Verbal paired Associates Subtest for Hypotheses 5 
 
 
       
Independent. 
Variables 

Dependent 
Variables 

     

  F  (1,59) p η2 M SD 
       
Omnibus Result 
 

1.516 .210 .098   

      Immediate Recall 
Scale Scorea  2.983 .089 .048   

Caution & 
Educated 

   8.568 2.421  

Clinical Control    7.542 1.999 
      Delayed Recall 

Scale Scoreb  .003 .954 .000   
Caution & 
Educated 

   7.919 2.966  

Clinical Control    7.875 2.774 
      Recognition Scorec 

 .370 .545 .006   
Caution & 
Educated 

   22.59 2.27  

Clinical Control    22.92 1.56 
      Immediate Minus 

Delayed Scored  .077 .783 .001   
Caution & 
Educated 

   1.513 1.465  

Clinical Control    1.417 1.100 
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Table 28 
 
Multivariate Analysis of Variance of Logical Memory Subtest for Hypotheses 5 
 
 
       
Independent. 
Variables 

Dependent Variables      

  F (1,59) p η2 M SD 
       
Omnibus Result 
 

2.621 .021 .257   

      Initial Recall Scale 
Scorea  .064 .801 .001   

Caution & Educated    9.243 2.722  
Clinical Control    9.417 2.430 
      Delayed Recall 

Scale Scoreb  1.001 .321 .017   
Caution & Educated    8.865 3.242  
Clinical Control    9.625 2.261 
      Initial Thematic 

Scale Scorec  .016 .899 .000   
Caution & Educated    9.162 2.303  
Clinical Control    9.083 2.466 
      Delayed Thematic 

Scale Scored  .001 .970 .000   
Caution & Educated    9.054 3.135  
Clinical Control    9.083 2.569 
      Recognition Scoree 

 5.696 .020 .092   
Caution & Educated    23.46 4.25  
Clinical Control    25.87 3.17 
      Initial Minus Delayed 

Scoref  5.997 .017 .092   
Caution & Educated    1.622 1.479  
Clinical Control    .792 .931 
      Initial Minus Delayed 

Thematic Scoreg  4.532 .037 .071   
Caution & Educated    2.054 1.885  
Clinical Control    1.167 .963 
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Table 29 
 
Multivariate Analysis of Variance of Auditory Memory Index Scores for Hypotheses 5 
 
 
       
Independent. 
Variables 

Dependent 
Variables 

     

  F  (1,59) p η2 M SD 
       
Omnibus Result 
 

4.090 .011 .177   

      Auditory Immediate 
Index Scorea  .688 .410 .012   

Caution & 
Educated 

   93.540 12.043  

Clinical Control    91.083 10.039 
      Auditory Delayed 

Index Scoreb  .264 .609 .004   
Caution & 
Educated 

   90.460 14.728  

Clinical Control    92.375 13.400 
      Auditory 

Recognition 
Delayed Scale  
Scorec 

 5.685 .020 .088   

Caution & 
Educated 

   7.568 3.476  

Clinical Control    9.750 3.517 
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REY 16-ITEM MEMORY TEST 
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A   B   C   D 
1    2    3    4 
a    b    c    d 
 I    II    III  IIII
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APPENDIX D 
 

DEMOGRAPHIC AND HISTORY QUESTIONAIRE 
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DEMOGRAPHIC AND HISTORY QUESTIONAIRE 
              
Name:        Participant#     
  
Age:        DOB:      Gender:    ��M ��F     Date:    
 
Have you ever had a head injury or an accident that caused you to lose consciousness?   
 
��YES ��NO If YES, please list the date(s) and provide a brief description 
 
             

 
             
  
Are you currently being, or have you ever been, treated for a psychiatric disorder or 

mental illness?   � NO   � YES (please specify     ) 

How would you describe your ethnic-racial background?  

� Asian-American � Black (African-American)  � White (Caucasian)   

� Hispanic            � Middle Eastern (Arab)     � Native American Indian         

�     Biracial (please specify        )  

��Other (please specify          ) 

Is English your first/primary language? � Yes � No (please specify  ) 
 
Which category best describes your current marital status? 
� never married  � married      � divorced 

� widowed   � separated � other(explain     ) 
 
Are you currently a student?  � YES, part-time   � YES, full-time   � NO 
 
Highest Grade Completed:   Highest Degree Awarded:    
 
Are you currently employed?  � YES, part-time     � YES, full-time    � NO  
 
If YES, what is your job?            
 
If NO, how long have you been unemployed?        
 
What is your approximate yearly household income before taxes? 
 
� less than $10,000   � $10,000 – $19,999   � $20,000 – 

$29,999 
� $30,000 – $49,999   � $50,000 – $70,000   � over $70,000 
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 Symptom Checklist Form A 

In the past two weeks have you experienced any of the following symptoms and if so please rate 
the severity of the symptom as either mild or severe?  (Check the appropriate box for presence 
and severity of symptom)           
  

1 Anxiety or nervousness � Not Present          � Mild           � Severe 
2 Sleeping problems � Not Present          � Mild           � Severe 
3 Depression � Not Present          � Mild           � Severe 
4 Headaches  � Not Present          � Mild           � Severe 
5 Back Pain � Not Present          � Mild           � Severe 
6 Difficulty distinguishing colors � Not Present          � Mild           � Severe 
7 Mental Fatigue � Not Present          � Mild           � Severe 
8 Physical fatigue � Not Present          � Mild           � Severe 
9 Concentration problems � Not Present          � Mild           � Severe 

10 Worries about health � Not Present          � Mild           � Severe 
11 Irritability � Not Present          � Mild           � Severe 
12 Neck pain � Not Present          � Mild           � Severe 
13 Impatience � Not Present          � Mild           � Severe 
14 Restlessness � Not Present          � Mild           � Severe 
15 Feeling disorganized � Not Present          � Mild           � Severe 
16 Loss of interest � Not Present          � Mild           � Severe 
17 Confusion � Not Present          � Mild           � Severe 
18 Less efficient in carrying out everyday tasks � Not Present          � Mild           � Severe 
19 Shoulder pain � Not Present          � Mild           � Severe 
20 Memory problems � Not Present          � Mild           � Severe 
21 Dizziness � Not Present          � Mild           � Severe 
22 Decreased strength in arms � Not Present          � Mild           � Severe 
23 Sexual problems � Not Present          � Mild           � Severe 
24 Numbness � Not Present          � Mild           � Severe 
25 Nausea  � Not Present          � Mild           � Severe 
26 Word finding difficulty � Not Present          � Mild           � Severe 
27 Diarrhea � Not Present          � Mild           � Severe 
28 Visual problems (blurry or seeing double) � Not Present          � Mild           � Severe 
29 Trembling or tremors � Not Present          � Mild           � Severe 
30 Hearing problems � Not Present          � Mild           � Severe 
31 Constipation � Not Present          � Mild           � Severe 
32 Foot pain � Not Present          � Mild           � Severe 
33 Trouble reading � Not Present          � Mild           � Severe 
34 Bumping into things � Not Present          � Mild           � Severe 
35 Elbow pain � Not Present          � Mild           � Severe 
36 Speech Problems � Not Present          � Mild           � Severe 
37 Difficulty swallowing � Not Present          � Mild           � Severe 
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38 Impotence � Not Present          � Mild           � Severe 
39 Bleeding � Not Present          � Mild           � Severe 
40 Seizures � Not Present          � Mild           � Severe 
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 Symptom Checklist Form B 

In the past two weeks have you experienced any of the following symptoms and if so please rate 
the severity of the symptom as either mild or severe?  (Check the appropriate box for presence 
and severity of symptom) 
 

1 Seizures � Not Present          � Mild           � Severe 
2 Impotence � Not Present          � Mild           � Severe 
3 Memory problems � Not Present          � Mild           � Severe 
4 Sexual problems � Not Present          � Mild           � Severe 
5 Trembling or tremors � Not Present          � Mild           � Severe 
6 Numbness � Not Present          � Mild           � Severe 
7 Bleeding � Not Present          � Mild           � Severe 
8 Trouble reading � Not Present          � Mild           � Severe 
9 Elbow pain � Not Present          � Mild           � Severe 

10 Difficulty swallowing � Not Present          � Mild           � Severe 
11 Shoulder pain � Not Present          � Mild           � Severe 
12 Speech Problems � Not Present          � Mild           � Severe 
13 Less efficient in carrying out everyday tasks � Not Present          � Mild           � Severe 
14 Confusion � Not Present          � Mild           � Severe 
15 Constipation � Not Present          � Mild           � Severe 
16 Restlessness � Not Present          � Mild           � Severe 
17 Hearing problems � Not Present          � Mild           � Severe 
18 Bumping into things � Not Present          � Mild           � Severe 
19 Word finding difficulty � Not Present          � Mild           � Severe 
20 Difficulty distinguishing colors � Not Present          � Mild           � Severe 
21 Headaches � Not Present          � Mild           � Severe 
22 Mental Fatigue � Not Present          � Mild           � Severe 
23 Anxiety or nervousness � Not Present          � Mild           � Severe 
24 Sleeping problems � Not Present          � Mild           � Severe 
25 Physical fatigue � Not Present          � Mild           � Severe 
26 Back Pain � Not Present          � Mild           � Severe 
27 Irritability � Not Present          � Mild           � Severe 
28 Worries about health  � Not Present          � Mild           � Severe 
29 Impatience � Not Present          � Mild           � Severe 
30 Nausea � Not Present          � Mild           � Severe 
31 Depression � Not Present          � Mild           � Severe 
32 Neck pain � Not Present          � Mild           � Severe 
33 Loss of interest � Not Present          � Mild           � Severe 
34 Diarrhea � Not Present          � Mild           � Severe 
35 Dizziness � Not Present          � Mild           � Severe 
36 Concentration problems � Not Present          � Mild           � Severe 
37 Feeling disorganized � Not Present          � Mild           � Severe 
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38 Visual problems (blurry or seeing double) � Not Present          � Mild           � Severe 
39 Decreased strength in arms � Not Present          � Mild           � Severe 
40 Foot pain � Not Present          � Mild           � Severe 
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Your participation in this study is greatly appreciated! 

 
Please read the following information very carefully.  The researcher who will be 
conducting this study with you is not to be told about the information that you will read.  
If you have questions about the content of this packet please tell the researcher that you 
need to speak to someone about your packet.  At the end of your participation in this 
study you will be given a Debriefing Questionnaire.  At that time you may discuss with 
the researcher the content of this packet and the instructions you were given for 
completing the tests. 
 
Please take the next 10 minutes and carefully read through all of the materials provided 
in this packet.  When you have thoroughly read all of the material please let the 
researcher know that you are ready to begin. 
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Administration Instructions 

 
 
Over the next hour you will be administered some basic tests of memory and mental 
functioning.   
 
Please provide your best effort on all of the tests.   
 
Please respond in a genuine way and to the best of your ability.   
 
 
 
 

By participating in this research project you will be entered into a 
drawing for $100.00. 

 
 
 

Your participation is greatly appreciated



 

 134 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX H 
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Please read carefully the following passage about memory. 

 
 
 
The topic of memory is very broad and can be academic and dry.  One area of 

memory however is quite interesting.  That area is amnesia.  In an effort to understand 
amnesia, one must first understand some basic terms.  There are two major forms of 
amnesia.  The first is anterograde amnesia.  Individuals with this kind of amnesia have 
difficulty learning new information.  A person with pure anterograde amnesia can 
remember events that happened in the past, up to the time of the injury that caused the 
amnesia.  These individuals appear to have difficulty retaining information after the 
injury.  A second kind of amnesia is retrograde amnesia.  Individuals with this 
phenomenon have great difficulty remembering events that happened before the injury.  
Although popularized in movies, pure retrograde amnesia is quite rare.  It is more likely 
that an individual with retrograde amnesia would be amnestic for short discrete periods 
of time before the injury.   There are two different kinds of memory.  One kind is called 
declarative memory.   

Also of importance in understanding amnesia is an understanding the different 
types of memory.  There are two main classifications of memory.  They are declarative 
and nondeclarative.  The term declarative obviously comes from declare which means 
to proclaim or announce.  This is memory that can be verbally expressed.  For example, 
memories of past events in a person’s life like birthday parties or graduation.  If 
someone asks you what you did for your 15th birthday you can tell them, “I went to 
Disneyland” or whatever.  Another kind of memory is nondeclarative memory.  This type 
of memory is one whose formation does not depend on the language centers of the 
brain.  The main kinds of nondeclarative are perceptual memory, stimulus-response 
memory and motor memory.  Nondeclarative memory does not seem to include facts 
but instead controls behavior.  A good example of this is learning to ride a bicycle.  
While you may have some declarative memories about how and when you learned to 
ride a bicycle, your ability to ride one today is based on your body’s ability to retain 
balance and physical control of the situation.   
Because of brain structures, individuals with amnesia typically experience problems 
more with declarative than nondeclarative memory.  An individual with anterograde 
amnesia will have trouble talking about experiences that they have had since their 
injury.  Also, an individual with retrograde amnesia will have trouble talking about 
experiences that happened before their injury. These individuals however can often 
times perform better on physical tasks.  To go back to the bicycle riding example, an 
individual with amnesia would likely do better riding a bicycle than discussing when they 
learned to ride. 
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Please read carefully the following passage about psychological testing. 

 

 

There are several things to consider when deciding on which psychological test 
to use to measure a particular phenomenon.  The first is the tests reliability.  Reliability 
is the extent to which a test is repeatable and yields consistent scores. (Note: In order to 
be valid, a test must be reliable; but reliability does not guarantee validity.)  Reliability 
can be improved by: 1) getting repeated measurements using the same test and 2) 
getting many different measures using slightly different techniques and methods. For 
example, it would not be just to base your grade in a class on one multiple choice 
question, rather grades are determined by administering several questions, sometimes 
with different formats such as short essay, fill-in-the-blank, etc. 

There are several types of reliability.  The first is test-retest.  The test-retest 
method of estimating a test's reliability involves administering the test to the same group 
of people at least twice.  Then the first set of scores is compared to the second set of 
scores and the amount of change is analyzed.  A second type of reliability is alternate 
forms.  This involves administering Test A to a group and then administering Test B to 
same group. How similar the scores are is a measure of the tests reliability.  A third type 
of reliability is Inter-rater Reliability.  This involves having several individuals give the 
same test to same person and then comparing scores given by different raters.  Yet 
another form of reliability is internal consistency.  This form of reliability requires 
mathematics to compare each item on a test to other items to see how much agreement 
they have. 

The second thing that needs to be considered is the test’s validity.  Validity is the extent 
to which a test measures what it is supposed to measure.  Validity is a subjective 
judgment made on the basis of experience and empirical indicators. Validity asks "Is the 
test measuring what you think it’s measuring?  ”For example, we might define 
"aggression" as an act intended to cause harm to another person (a conceptual 
definition) but the operational definition might be seeing how many times a child hits a 
doll or how often a child pushes to the front of the line or how many physical scraps 
he/she gets into in the playground.  

Just like with reliability, there are several different types of validity.  The first is face 
validity.  All that face validity means is, "Does the measure, on the face it, seem to 
measure what is intended?"  For example, you would expect a math test to contain 
math problems not questions about politics.  A second form of validity is construct 
Validity is the most important kind of validity.  If a measure has construct validity it 

measures what it purports to measure.  There are several ways to go about establishing 
construct validity.  These include comparing the test to another well respected one, 

looking at whether or the test results accurately predict some future event and does the 
test show differences from a test that measures something completely different.
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 Your task is, to the very best of your ability; pretend that you have suffered a 
mild head injury.  In order to help you we have created a short scenario for you to use.  
Please read this carefully at least two times.  We would like you to pretend that you are 

the character in the story and that this has really happened to you: 
 
 Imagine that you are working as a delivery driver for a document delivery 
company.  Your boss has asked you to take a set of documents to a lawyer’s office as 
quickly as you can.  Without stating it directly, he implies that this is very important and 
that you should speed and do what ever is necessary to get there as fast as possible.  
On the way to the lawyer’s office you have an accident because the front tire of the 
company’s car blows out.  You spin around and strike a telephone pole with the driver’s 
door.  You age doing about 35 miles an hour when you hit the pole.  You are wearing 
your seatbelt but the car does not have airbags so your head strikes the doorframe and 
you are knocked unconscious.  You come too as you are being loaded into the back of 
the ambulance.  You are taken to the hospital where they give you several stitches on 
your head and keep you overnight for observation.  Your injuries are not life threatening 
and are released by your company’s doctor to return to work the following week.   
 
Even after your company’s doctor says that you are ok to return to work, you still don’t 
feel all right.  You are more forgetful than before and you have trouble concentrating.  
You realize that these symptoms get worse when you are under stress.  You tell this to 
the company doctor but he seems unsympathetic and skeptical.  You lose your job 
because now you are often calling in sick because of headaches and your work has 
gotten sloppy.  Your boss denies encouraging you to take risks. You consult a lawyer 
and he tells you that you may be eligible for compensation if you can demonstrate that 
your symptoms are genuine and bad enough to impact your daily life.  He tells you that 
the amount of compensation can reach millions of dollars and depends on the 
seriousness of your problems.  He also tells you that the company who fired you and 
the lawyers representing them will try to minimize the severity of you problems.  Your 
lawyer sends you for a neuropsychological evaluation to document your problems.  You 
are angry and feel that your company is not taking enough responsibility for your 
accident.   
 
Please remember to respond to the tests you will take as if you have suffered a 
mild head injury.  If you are convincing you may win a prize of $100.00.  The 10 
individuals who are most easily detected as fakers will not be entered into the 
drawing. 
 
As has been explained to you, the researcher is not to know whether you are 
responding to the instruments in an honest manner or if you are pretending to have a 
head injury.  Do not tell the researcher until after completion of the test if you were 
responding to the best of your ability or if you were trying to look as if you had a head 
injury 
 

REMEMBER IF YOU DO A GOOD JOB OF APPEARING AS IF YOU HAVE A 
HEAD INJURY (Without being detected as faking), YOU COULD WIN $100.00 
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In order to look like someone who has suffered a head injury, and who is having 

trouble with concentration and memory, it will be important for you to not work to the 
best of your ability.  Having such a head injury would make it like you could not 
remember everything you heard or saw.  Despite this, you still should be able to do 
some things when it comes to your memory.  Keep in mind that some tests are used 
strictly to measure how genuinely you are responding.  These tests typically utilize what 
is known as either floor effect or performance curve to detect individuals who are not 
putting forth their best effort.  Floor effect tests typically give you very easy items where 
even mentally retarded individuals can be expected to get most items correct.  
Performance curve tests on the other hand look at your performance on items of 
different difficulty.  An individual responding in a genuine way would be expected to get 
the easiest items correct and then their performance would decrease as the items got 
more difficult.  Please keep the following things in mind while taking the tests: 
 

1.  You should be able to remember five items read aloud to you, and three items 
said in the reverse order that you heard them. 
 
2.  You should be able to look at, and remember, simple designs and sequences of 
numbers. 
 
3.  You should be able to remember certain things that belong together, such as 
letters, numbers, and shapes.   
 
4.  You should never do worse than chance For example, if you are asked 100 
questions requiring you to remember something, and are given two choices, you 
should not get less than half of them right, or 50%. 
 
5.  You should get more easy items correct than difficult ones.  In other words, some 
tests look at the consistency of your performance.  If you miss easy items and 
answer correctly on difficult ones, it looks as if you are not answering truthfully. 
 
6.  You should be able to remember general, but maybe not all specific ideas after 
30 minutes. 
 
7.  Your concentration will be better than your memory. 
 
8.  Your ability to simply recognize if you have ever seen or heard an item will be 
more accurate than your ability to recall specific items. 

 
9.  Many tests are geared so that even people with severe brain injury get most 
items correct.  If it seems extremely easy then you should get most if not all items 
correct. 
 
10.  Just because you are brain injured does not mean that you are stupid.  You 
should be able to perform well on easy things.  
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In order to help you pretend you are someone who has suffered a brain injury, please 
carefully read the following information as it will help you portray a brain injured 
individual.  Individuals that have suffered a mild traumatic brain injury will often have 
emotional, mental, physical and behavioral problems.  While some individuals have 
only one symptom, often these symptoms occur in combination.   
 

***IMPORTANT NOTE*** 
The differences between individuals with a brain injury and normal individuals are often 
subtle.  Individuals with a brain injury are not Mentally Retarded and often try very hard 

to compensate for their perceived weaknesses in performance. 
 

Common Symptoms of Brain Injury 
 
1. People with a brain injury may have trouble remembering things. 
 
2. People with a brain injury may have trouble paying attention and keeping focused on 

something for very long. 
 
3. People with a brain injury may remember things in an unorganized way or may only 

remember parts of things. 
 
4. People with a brain injury may think more slowly than they used to. 
 
5. People with a brain injury may have trouble learning to do new things. 
 
6. People with a brain injury may have trouble making sense out of complex visual 

displays, such as pictures or puzzles with lots of detail in them. 
 
7. People with a brain injury may not make decisions as well as they used to. 
 
8. People with a brain injury may get tired more easily than they used to. 
 
9. People with a brain injury may have trouble controlling their emotions at times, such 

as difficulty controlling laughing or crying. 
 
10. People with a brain injury often feel depressed, may be more irritable, and may have 

poor sleep. 
 
11. People with a brain injury may have tingling or numbness in their hands and feet, 

and ringing in their ears. 
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Debriefing Questionnaire A 

1) Please describe the instructions given to you about how you were supposed to take 
the measures.             
 
              
2)  Please indicate by circling the appropriate number, how well you followed the 
directions given to you about how to take the measures 
 
1 2  3  4 5  6  7  8  9  10 
 
(Didn’t follow            (Followed  
instructions)                   instructions exactly) 

 
3)  Please describe in detail the strategy you used the most while taking these 
measures (e.g., I responded honestly and to the best of my ability, or I consistently 
made responses up even when I knew the correct answer, or I tried to get easy items 
correct and tried to miss most of the more difficult items).       
 
              
 
              
 
4)  Please indicate by circling the appropriate number, how successful you think you 
were at appearing impaired because of a brain injury. 
 
1 2  3  4 5  6  7  8  9  10 
(Didn’t follow            (Followed  
instructions)                   instructions exactly) 
 
5)  Please indicate by circling the appropriate number, how successful you were at 
avoiding detection as someone who exaggerated or faked their symptoms 
 
1 2  3  4 5  6  7  8  9  10 
 (Easily identified             (They’ll never 
     as faking)            think I was faking) 
 
 
6)  How motivated were you in participating in this study (circle one)? 
 
  
Very motivated    Fairly Motivated       Slightly Motivated         Not At All Motivated  
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Debriefing Questionnaire B 
 
1) Please describe the instructions given to you about how you were supposed to take 
the measures.             
 
              
 
2)  Please indicate by circling the appropriate number, how well you followed the 
directions given to you about how to take the measures 
 
1 2  3  4 5  6  7  8  9  10 
 (Didn’t follow           (Followed  
instructions)                   instructions exactly) 
 
3)  Please describe in detail the symptoms that may have impacted your performance 
on the tests you were given (e. g., I have trouble concentrating, my mind seems to go 
blank when trying to remember numbers or I get really tired and my eyes hurt).    
 
              
 
              
 
              
 
4)  Please indicate by circling the appropriate number, how similar you think you are 
compared to other individuals with a brain injury 
 
1 2  3  4 5  6  7  8  9  10 

 
(Not at all                  (Totally 
 similar)                 similar) 
 
5)  Please indicate by circling the appropriate number, how likely it would be that 
someone would think you were exaggerating or faking your symptoms  
 
1 2  3  4 5  6  7  8  9  10 
(Definitely identified         (They’d never 
as faking)             think I was faking) 
 
6)  How motivated were you in participating in this study (circle one)? 
 
  
Very motivated  Fairly motivated         Slightly motivated        Not at all motivated  
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UNIVERSITY OF NORTH TEXAS 
COMMITTEE FOR THE PROTECTION OF HUMAN SUBJECTS 

RESEARCH CONSENT FORM 
Page 1 of 3 

 
Participant Name:_______________________________________  Date: _________________ 

 

Title of Study: Effect of Cautioning and Education in the Detection of Malingered 
Traumatic Brain Injury 

 
Principal Investigator: Brendon Scholtz, M.S.  
Co-Investigator:  Marty Bink, Ph.D. 
 
Before agreeing to participate in this research study, it is important that you 
read and understand the following explanation of the proposed procedures. 
It describes the procedures, benefits, risks, and discomforts of the study. It 
also describes your right to withdraw from the study at any time.  
 
PURPOSE OF THE STUDY AND HOW LONG IT WILL LAST:  
The purpose of this study is to determine if common tests used in assessing cognitive 
impairment after mild traumatic brain injury are susceptible to deceptive responding.  
Participation will last no more than 1.5 hours. 
 
DESCRIPTION OF THE STUDY INCLUDING THE PROCEDURES TO BE USED:  
Participants who are selected will be administered several tests designed to assess 
various aspects of cognitive performance such as memory, vocabulary, and cognitive 
processing ability.  Participants will be randomly assigned to one of three experimental 
groups, or a control group.  Participants will then be asked to read instructions about 
how to complete the tests they will be given as well as other information on assessment, 
memory and brain injury symptoms.  Participants will then be administered several brief 
measures, either orally or on a computer.  Finally, participants will complete a debriefing 
questionnaire.  In addition, participants will have the chance to participate in a drawing 
to receive $100.00 for participation in the study.  
 

 
DESCRIPTION OF PROCEDURES/ELEMENTS THAT MAY RESULT IN 
DISCOMFORT OR INCONVENIENCE:  

There is a slight chance that some individuals will feel mild anxiety about taking tests 
that measure ability, however a researcher will be present at all times to minimize any 
discomfort that arises. Additionally, at the end of the testing you will have time to talk 
about your experiences. Any questions that might arise during the testing or 
questionnaire section of the study will be answered by the researcher. 
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UNIVERSITY OF NORTH TEXAS 
COMMITTEE FOR THE PROTECTION OF HUMAN SUBJECTS 

RESEARCH CONSENT FORM 

Page 2 of 3 
 
Participant Name:_________________________________  Date: _________________ 
 

Title of Study: Effect of Cautioning and Education in the Detection of Malingered 
Traumatic Brain Injury 

 
 
Principal Investigator:  Brendon Scholtz, M.S. 
Co-Investigator:  Marty Bink, Ph.D. 
 

DESCRIPTION OF THE PROCEDURES/ELEMENTS THAT ARE ASSOCIATED WITH 
FORESEEABLE RISKS:  

Only minimal risk of psychological discomfort is associated with participation in this 
study. 
 
BENEFITS TO THE PARTICIPANTS OR OTHERS:  

Participants in this study will be indirectly benefiting individuals who have suffered 
traumatic brain injuries because the information gathered by this research will help us 
learn more about the types of tests that are best suited for assessing the deficits that 
these individuals may experience.  If requested, we will also offer referral information to 
participants after completion of the study if participants have a desire to speak to a 
mental health professional about any psychological issues. 
 
CONFIDENTIALITY OF RESEARCH RECORDS:  
All participant identity and information will be kept private (confidential).  All records 
(questionnaires, testing materials, and our copy of this form) will be kept in a securely 
locked file cabinet in a locked room in Terrill Hall at UNT. Once all of the measures are 
completed, a participant’s name will not be associated with any information provided. 
We will assign a random number to all records, and that number will be the only 
identifier.  There will only be one list that matches the participant’s name and number, 
and only the primary researcher will have access to that confidential list, which will be 
kept in a locked file cabinet in a locked room.   

 
REVIEW FOR PROTECTION OF PARTICIPANTS:  
This research study has been reviewed and approved by the UNT Committee for the 
Protection of Human Subjects (940) 565-3940. 
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UNIVERSITY OF NORTH TEXAS 
COMMITTEE FOR THE PROTECTION OF HUMAN SUBJECTS 

RESEARCH CONSENT FORM 

Page 3 of 3 
 
Participant Name:_________________________________  Date: _________________ 
 

Title of Study: Effect of Cautioning and Education in the Detection of Malingered 
Traumatic Brain Injury 

 
 

Principal Investigator: Brendon Scholtz, M.S. 
Co-Investigator:  Marty Bink, Ph.D. 
 
  
RESEARCH PARTICIPANT’S RIGHTS:   
 
This study has been explained to me via this form and/or via other communication with 
the investigators.  I understand that I do not have to take part in this study, and that I 
may withdraw at any time without penalty or loss of rights or benefits to which I am 
entitled. The study personnel can stop my participation at any time if it appears to be 
harmful to me, if I fail to follow directions for participation in the study, if it is discovered 
that I do not meet the study requirements, or if the study is canceled. 
 
In case there are problems or questions, I have been told I can contact Brendon 
Scholtz, M.S., Doctoral Candidate in the Department of Psychology at 940-565-2967 or 
Dr. Martin Bink, Ph.D., Assistant Professor in the Department of Psychology at 940-565-
2967 or binkm@unt.edu. 
 
I understand my rights as a research participant, and I voluntarily consent to participate 
in this study.  I understand what the study is about and how and why it is being done.  I 
will receive a signed copy of this consent form. 
 
 
_____________________________________       
Participant’s Signature     Date 
 
For the Investigator or Designee: 
 
I certify that I have reviewed the contents of this form with the person signing 
above, who, in my opinion, understood the explanation. I have explained the 
known benefits and risks of the research. 
 
_____________________________________       
Principal Investigator’s Signature or Designee  Date 
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