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The study investigated an organized semantic fluency task, (the Controlled Animal 

Fluency Task - CAFT) as a measure of executive functioning (EF) in adults, and the relationship 

with instrumental activities of daily living (IADL). Participants (N = 266) consisted of a clinical 

sample (n = 142) utilizing neuropsychological assessment data collected at an outpatient 

psychological center, and a community sample (n = 124). The clinical sample was a 

heterogeneous mixed neurological group including a variety of health conditions and comorbid 

anxiety and depression. The CAFT Animals by Size demonstrated a significant positive 

correlation with Category Fluency (r = .71, n = 142,  p < .001) , Animal Fluency (r = .70, n = 

142,  p < .001), and with other, established neuropsychological measures. The CAFT Animals by 

Size condition demonstrated a significant moderate negative correlation with IADL for the 

sample as a whole (r = -.46, n = 248, p < .001), and for the clinical sample (r = -.38, n = 129, p < 

.001), but not for the community sample. In a hierarchical regression analysis, CAFT Animal by 

Size explained  additional variance in IADL (ΔR2 = .15). In a hierarchical regression analysis 

predicting IADL with the control variables entered first, followed by Category Fluency, with 

CAFT Animal by Size entered last, CAFT Animals by Size did not make a significant additional 

contribution. A stepwise forward regression indicated Category Fluency, education, and 

Category Switching are better predictors of IADL than CAFT Animals by Size. Normative data 

for the CAFT were calculated separately for age groups and education levels. Simple logistic 

regression indicated CAFT Animal by Size was a significant predictor of clinical or community 

group membership. A second logistic regression analysis indicated the CAFT Animal by Size 
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condition improved the prediction of membership in the clinical versus the community group, 

compared to the MMSE alone. Applications of the CAFT are discussed. 
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CHAPTER I 

INTRODUCTION 

Executive Functioning 

According to Lezak, Howieson, Loring, Hannay, and Fischer (2004), "clinical 

neuropsychology is an applied science concerned with the behavioral expression of brain 

dysfunction" (p. 3). According to Benton (1994), "the primary purpose of neuropsychological 

assessment is to draw inferences about the structural and functional characteristics of a person's 

brain by evaluating an individual's behavior in defined stimulus-response situations" (p. 1). 

Neuropsychological assessment is accomplished by sampling behavior and making inferences 

about the integrity and functional status of an individual's brain based on the observed behaviors. 

Behaviors are sampled through the selection of tests and measures. Neuropsychological 

assessment attempts to assess various functions or domains depending on the referral question. 

Some of the domains that may be assessed include cognition, achievement, executive 

functioning, attention, memory, language, visual perception, sensory functioning, body 

orientation, motor functioning, mood, personality, and adaptive functioning (Strauss, Sherman, 

& Spreen, 2006). The purpose of this paper is to investigate a purported measure of executive 

functioning. 

Executive functioning (EF) is "broadly defined as control processes responsible for 

planning, assembling, coordinating, sequencing, and monitoring other cognitive operations" 

(Salthouse, Atkinson, & Berish, 2003, p. 566). Salthouse et al. (2003) go on to compare the 

concept of executive functioning to a "business executive who is not necessarily a specialist in 

any particular domain but instead is responsible for supervising and managing many different 

domains" (p. 566). EF is further defined as "those capacities that enable a person to engage 
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successfully in independent, purposive, self-serving behavior" (Lezak et al., 2004, p. 35). 

According to Lezak et al. (2004), an individual who has cognitive deficits may remain functional 

as long as EF remains intact. Lezak et al. (2004) conceptualize four components of EF: volition, 

planning, purposive action, and effective performance.  

Volition 

Volition is defined as "the capacity for intentional behavior" (Lezak et al., 2004, p. 612). 

Volition, as conceptualized by Lezak et al., (2004) requires the capacity for motivation, self-

awareness, and awareness of one's physical states, awareness of one's environment, and 

awareness of situational cues.  

Planning  

Planning is "the identification and organization of the steps and elements needed to carry 

out an intention or achieve a goal" (Lezak et al., 2004, p. 614). Planning requires the capacity to 

conceptualize change, to view the environment and oneself realistically, to formulate and to 

consider alternative strategies, to develop a sequential and hierarchical framework, as well as the 

capacity for impulse control, intact memory, and sustained attention.  

Purposive Action  

Purposive action is "the translation of an intention or plan into productive, self-serving 

activity" (Lezak et al., 2004, p. 621). Purposive action, as conceptualized by Lezak at al., (2004) 

requires the translation of an intention into a plan, the successful programming of the behavior, 

the capacity for self-regulation, which includes the ability to initiate and to maintain behavior, 

and the capacity to switch or stop the behavior as appropriate. Planning and programming 

functions are necessary for the successful completion of nonroutine tasks, but planning and 

programming functions are not required for automatic or overlearned tasks. Thus, novel tasks 
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and nonroutine activities are more vulnerable to executive dysfunction, while routine, automatic, 

and overlearned tasks will be more robust to executive dysfunction (Lezak et al., 2004). 

Effective Performance  

Effective performance, as conceptualized by Lezak et al. (2004), includes the capacity to 

self-monitor, to self-correct, and to regulate performance including the intensity, tempo, and 

quality of delivery. Effective performance entails utilizing feedback to correct faulty 

performance (Lezak et al., 2004).  

Assessment of Executive Functioning 

 The assessment of EF is complicated by the complex nature of the construct. As 

discussed in the previous section, EF is conceptualized by Salthouse et al. (2003) as involving 

planning, assembling, coordinating, sequencing, and monitoring of other cognitive operations 

and by Lezak et al. (2004) as involving volition (motivation and awareness), planning 

(formulation, sequencing, impulse control, memory, and attention), purposive action (initiation, 

maintenance, inhibition, flexibility), effective performance (self-monitoring, correction, 

regulation). Thus, EF is conceptualized as having many components to consider in assessment. 

In addition, according to Phillips (1997) a true measure of executive functioning should be novel 

in order to assess goal identification and strategy planning, effortful in order to require online 

monitoring or inhibition, and have some element of maintenance in working memory. According 

to Shallice  (1990), novelty is important in assessment of EF because routine tasks can be 

performed almost automatically, without placing demands of EF; however, novel tasks require 

the development of new strategies, planning, monitoring, and self-correction, thus activating EF 

skills. An additional complication involved in the assessment of EF is that a task that is complex 

or novel for one individual, thus activating EF skills, may be routine and performed 
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automatically for another, thus EF skills will not be activated (Alexander & Stuss, 2000). Thus, 

tests of EF must be interpreted in the context of the individual's history and previous abilities. 

Further complicating assessment of EF, impairment in posterior domains also results in deficit 

performance on tests of EF, thus "the ideal task makes trivial demands on posterior functions, but 

requires substantial manipulation of material, and the manipulation is the specifically frontal 

component" (Alexander & Stuss, 2000, p. 435). Thus, the challenge is to find a task novel to 

most individuals, simple enough that the demands on posterior functions are reduced, but with 

significant demands on EF.  

Structural Bases of Executive Functioning 

 From observations of patients who had confirmed frontal lobe damage, EF became 

associated with the frontal lobes (Alexander & Stuss, 2000; Alvarez & Emory, 2006; Lezak et 

al., 2004; Strauss et al., 2006). Early research used the term frontal lobe syndrome to describe 

individuals who showed impairment on tests of EF and had damage to the frontal lobes 

(Baddeley, 2002). Within the frontal lobes, the motor strip controls motor functions, the 

premotor areas are associated with planning and execution of complex motor sequences, and 

prefrontal cortical areas are associated with intent, planning, and control of behavior (Malloy, 

Cohen, Jenkins, & Paul, 2009; Malloy & Richardson, 1994). Each frontal area has numerous 

connections with other cortical structures, thalamic nuclei, and basal ganglia, forming frontal 

lobe systems. In addition, the cortical portions of these systems have connections with different 

posterior cortical regions (Alexander & Stuss, 2000). Damage to any part of these systems can 

result in dysfunction. Thus, it is more appropriate to conceptualize the frontal lobe in terms of 

systems rather than discrete areas. According to Alexander and Stuss (2000), five independent 

circuits have been identified, with each circuit involving a frontal lobe area, as well as specific 
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projections to striatal regions, the globus pallidus, and the thalamus, then back to the frontal 

region. There are two motor circuits (supplementary motor area, frontal eye fields), and three 

circuits relevant to cognition and affect. Three major syndromes have been associated with 

frontal lobe pathology, an orbitofrontal syndrome, a medial frontal syndrome, and a dorsolateral 

syndrome (Alexander & Stuss, 2000; Filley, 1995; Malloy et al., 2009; Malloy & Richardson, 

1994). Damage to the orbitofrontal region (orbitofrontal syndrome/disinhibited syndrome) is 

characterized by disinhibition, impaired judgment, and distractibility. Damage to the medial 

frontal/anterior cingulate region (medial frontal syndrome/apathetic-akinetic syndrome) is 

associated with apathy and loss of spontaneity and initiative. Damage to the dorsolateral 

prefrontal regions (dorsolateral syndrome/dysexecutive syndrome) produce EF deficits that may 

be manifest in deficits in verbal and nonverbal fluency, difficulty planning, monitoring, problem 

solving, resistance to interference, perseveration, and inflexibility (Alexander & Stuss, 2000; 

Filley, 1995; Malloy et al., 2009; Malloy & Richardson, 1994). Complex behavior requires these 

systems to act together. Damage to subcortical areas often causes mixed syndromes due to the 

proximity of subcortical structures (Alexander & Stuss, 2000). Verbal fluency deficits have been 

more strongly associated with left hemisphere lesions than right; however right hemisphere 

lesions can influence verbal fluency. Verbal fluency deficits have been associated with frontal 

lobe lesions and bilateral lesions (Damasio & Anderson, 2003), as well as diffuse damage (Lezak 

et al., 2004). Semantic fluency is also dependent on the semantic knowledge function of the 

temporal lobe (Schwartz, Baldo, Graves, & Brugger, 2003), with different areas activated 

depending on the category being assessed. Phonemic and semantic fluency tasks appear to tap 

different frontal and temporal areas.  
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 Although EF deficits have been associated with frontal lobe damage, frontal lobe damage 

can be present in the absence of EF deficits, and EF deficits may be observed with no apparent 

frontal lobe damage (Baddeley, 2002). Therefore, Baddeley and Wilson (1988) proposed 

replacing the anatomical term frontal lobe syndrome with dysexecutive syndrome in recognition 

that EF does not need to be unitary, the frontal lobes are large and multifaceted, and unlikely to 

be unitary in function, EF is likely to involve links between different parts of the brain, patients 

may have EF deficits without frontal damage, and patients with frontal lesions do not always 

show deficits. In a meta-analysis of site of lesion and neuroimaging studies using three 

conventional measures of EF (Wisconsin Card Sort Test, phonemic fluency, Stroop Color-Word 

Interference), Alvarez and Emory (2006) found mixed evidence that there is not a one-to-one 

relationship between EF and frontal lobe activity. According to Alavarez & Emory (2006), 

typically, individuals with frontal lobe lesions perform worse than healthy controls on tests of 

EF, but some individuals with frontal lobe lesions perform within normal limits. In addition, 

individuals with non-frontal or diffuse brain lesions may perform similarly to patients with 

frontal lobe lesions on tests of EF. Thus, the meta-analysis suggested that tests of EF functioning 

are "sensitive, but not specific indicators of frontal lobe damage" (Alvarez & Emory, 2006, p. 

27). In addition, neuroimaging studies included in this meta-analysis indicated that the frontal 

lobes are not the only brain regions responsible for EF, rather there are multiple brain areas 

involved in tasks of EF. Furthermore, these neuroimaging studies confirmed that the frontal 

lobes have multiple connections with various cortical, subcortical, and brain stem sites (Alvarez 

& Emory, 2006). The authors concluded, "both frontal and nonfrontal brain regions are 

necessary for intact executive functions" (Alvarez & Emory, 2006, p. 33). "Thus, participation of 
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the frontal lobes in virtually any 'executive process' is probably a necessary, but largely 

insufficient requirement" (Alvarez & Emory, 2006, p. 33).   

 Trends Increasing Future Incidence and Prevalence of Executive Dysfunction 

Two trends are likely to increase the incidence (number of new cases that develop) and 

prevalence (point in time estimates) of problems in EF, or executive dysfunction, in the future: 

(a) increase in the older adult population, and (b) medical and technological advances increasing 

the survival rate and the life span of individuals with brain insult. Better understanding and 

improved assessment of EF become more important as the incidence and prevalence of executive 

dysfunction, and related problems, increase. These two trends as related to EF are discussed in 

the following paragraphs. 

Increase in the Older Adult Population  

The aging of the baby boomers and an increase in life expectancy are working in concert 

to create an increase in the proportionate representation of older adults in the population. 

According to the United States Census Bureau projections (2008), by the year 2030, when the 

last of the baby boomers will have achieved age 65, it is projected that 20% of the United States 

population will be age 65 and older. Between the years 2008 and 2050, the population of 

individuals age 65 and older is expected to more than double from 38.7 million in 2008 to a 

projected 88.5 million in 2050, and the population of individuals age 85 and older is expected to 

more than triple, from 5.4 million in 2008 to 19 million by 2050.  

It stands to reason, as the number of older individuals increases, there will be similar 

increases in conditions more prevalent in older adult populations. Several conditions prevalent in 

older adult populations are also associated with problems of EF, or executive dysfunction,  

including dementia (Albert, Moss, Tanzi, & Jones, 2001; American Psychiatric Association 
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[APA], 2007; O'Brien & Lilienfeld, 2002), mild cognitive impairment (Albert & Blacker, 2006; 

Gauthier et al., 2006), cerebral vascular disorders (Bakker et al., 2003; Lezak et al., 2004; 

Norving, 2003; Zinn, Bosworth, Hoenig, & Swartzwelder, 2007), and traumatic brain injury 

(TBI) (Arciniegas, Anderson, Topkoff, McAllister, 2005; Lezak et al., 2004; Maas, Stocchetti, & 

Bullock, 2008; Thomas, Stevens, Sarmiento, & Wald, 2008).  

Medical and Technological Advances 

Medical and technological advances are increasing the survival rate and the life span of 

individuals with brain damage (Lezak et al., 2004). Safety measures, such as seat belts and 

airbags in cars (Maas et al., 2008), improved protective gear for sports enthusiasts (Marshall, et 

al., 2002) and military personnel (Okie, 2005; Warden, 2006), and the availability of trained 

emergency responders (Maas et al., 2008; Marris, 2007), have reduced mortality rates and 

severity of injuries (Maas et al., 2008; Marris, 2007; Marshall, et al., 2002; Okie, 2005; Warden, 

2006). There has been a conscious effort in communities and businesses to train lay individuals 

to respond to medical emergencies until medical personnel can arrive on the scene and the 

techniques taught to lay individuals have been revised in order to improve effectiveness (Hand, 

Brown, Horan, & Simons-Morton, 1998; Sayre et al., 2008). According to Lu-Emerson and  

Khot (2010), increased rates of bystander cardiopulmonary resuscitation and cardiac 

defibrillation has led to an increase in resuscitated individuals reaching the hospital, but at risk 

for neurological and cognitive deficits. Improvements in radiology and neuroimaging techniques 

allow earlier and more accurate diagnoses and treatment of brain tumors; however, radiation 

treatments  (Crossen, Garwood, Glatstein, & Neuwelt, 1994; Sarkissian, 2005) and 

chemotherapy have been associated with increased risk of cognitive impairment (Anderson-

Hanley, Sherman, Riggs, Agocha, & Compas, 2003). Due to these medical and technological 



 9 

advances, there are an ever-increasing number of survivors left with irreparable, chronic 

impairment and disability, including executive dysfunction; thereby increasing the number of 

individuals living with chronic impairment, including executive dysfunction in many cases. 

Furthermore, as a result of advances in medicine and medical technology, the number of 

Americans surviving into their 80s and 90s, and beyond, is expected to grow. Because the 

incidence and prevalence of AD and other dementias increase with age, the number of 

individuals with these conditions can be expected to grow as well (Mebane-Sims, 2009). 

Conditions Commonly Associated with Executive Dysfunction 

The following sections discuss conditions commonly associated with EF problems, or 

executive dysfunction, including dementia, mild cognitive impairment (MCI), cerebral vascular 

disorders, and traumatic brain injury (TBI). This is not intended to be an exhaustive account of 

the conditions associated with executive dysfunction as that topic would fill volumes. Rather, 

this discussion is intended as an introduction and an overview to some of the primary causes of 

executive dysfunction in terms of broad categories of disorders and conditions commonly 

associated with executive dysfunction. 

Dementia 

 Dementia is a clinical condition with numerous causes. According to the Diagnostic and 

Statistical Manual of Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TR), dementia 

is defined by acquired multiple cognitive deficits including memory impairment resulting in 

impaired occupational or social functioning (American Psychiatric Association [APA], 2000). In 

addition, at least one of the following cognitive deficits must be present: aphasia, apraxia, 

agnosia, and/or a disturbance in executive functioning.  
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 DSM-IV-TR differentiates several different diagnostic categories of dementia including 

dementia of the Alzheimer's type (AD), vascular dementia (VaD), and dementia due to HIV, 

dementia due to head trauma, dementia due to Parkinson’s disease, dementia due to Huntington’s 

disease, dementia due to Pick’s disease, dementia due to Creutzfeldt-Jakob, dementia due to 

other general medical conditions, substance induced persisting dementia, and dementia due to 

multiple etiologies. The various forms of dementia share some common features, but are based 

on different etiologies, thus the onset, progression, prognosis, treatment recommendations, and 

responses to treatment have commonalities and variability as well (APA, 2007).   

 Guidelines for the treatment of patients with AD and other dementias were developed 

under the auspices of the APA Steering Committee on Practice Guidelines (APA, 2007). These 

practice guidelines, developed after considerable review of the relevant literature including 

scientific knowledge and clinical practice, are referenced frequently throughout this paper.  

 Alzheimer's dementia. Dementia of the Alzheimer's type is commonly referred to as 

Alzheimer's disease (AD). According to Feldman, Meyer, and Quenzer (1997), AD is named for 

a German neurologist, Alois Alzheimer, who, in 1907, published a case study describing a set of 

histopathological features in the brain of a 51-year-old woman who had been demented at the 

time of her death. By the mid-1960s, the neuropathology had been studied by examining post-

mortem tissue and brain tissue taken during brain biopsies of AD patients.  

 Currently, AD is definitively diagnosed by identifying the clinical presentation of the 

syndrome and examining post-mortem brain tissue or brain biopsies for the characteristic plaques 

and neurofibrillary tangles (APA, 2007). There is no biological marker that confirms the 

diagnosis of AD in living individuals (DSM-IV-TR, 2000). Since the biopsy of brain tissue in 

living individuals for the purpose of diagnosing AD is not advisable, the diagnosis of AD relies 
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on identifying the typical symptom profile of the syndrome and ruling out other etiologies for the 

dementia (APA, 2007). Because dementia is not specific to AD, differential diagnosis of AD is 

difficult (Feldman et al., 1997), but a careful clinical diagnosis is concordant with pathological 

tissue examination 70% to 90% of the time (APA, 2007).  

 Using DSM-IV-TR, AD is coded on Axis I using the subtypes With Early Onset (age 65 

or younger), or With Late Onset (after age 65). Other features related to AD may be present and 

should be coded as well, including delirium, mood disorders, personality changes, and behavioral 

disturbances. Patients with AD may acquire additional dementing conditions that should also be 

coded. AD and vascular dementia (VaD) often coexist in which case a secondary diagnosis of 

VaD or a diagnosis of mixed dementia would be warranted (APA, 2007). 

 According to APA (2007), AD is the most common form of dementia, accounting for 

50% to 75% of all cases of dementia. The onset of AD is insidious and usually occurs after age 

60 years, but rarely can begin as early as age 40 years. The risk of AD increases with age, with 

age being the most important known risk factor (Mebane-Sims, 2009). According to Mebane-

Sims (2009), an estimated 5.3 million Americans have AD. The baby-boom generation is 

projected to add 10 million cases of AD. Thus, in 2050, the incidence of AD is projected to 

approach nearly 1 million per year, with an estimated prevalence of 11 to 16 million.  

 In addition, traumatic brain injury (TBI) has been identified as a risk factor for later 

development of AD (Friedman et al., 1999; Jellinger, Paulus, Wrocklage, & Litvan, 2001; 

Teasdale, Nicoll, Murray, & Fiddes, 1997). Greater risk of later cognitive decline is associated 

with increased age at the time of injury, with the risk equating to 4.97 times more for each 10 

years of age at the time of injury, so that an older adult receiving a TBI is at substantially greater 
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risk for later cognitive decline (Millis et al., 2001). More discussion of the relevance of the 

association of TBI and AD is addressed in this paper in a section dealing with TBI. 

 Since the onset of AD is insidious, beginning with subtle symptoms, AD may initially be 

mistaken for normal age related changes (APA, 2007). As the disease progresses, the symptoms 

become more severe and are more readily recognized. The gradual onset of AD can be used to 

differentiate AD from VaD, which may be characterized, by a more acute onset and stepwise 

decline (APA, 2007).  

 As noted previously, the progression of AD is slow and gradual (APA, 2007; DSM-IV-

TR, 2000). Usually, deficits in recent memory are seen first. Personality and behavioral changes 

are also often seen in the early stages. Over a period of years, other cognitive deficits manifest 

including aphasia, apraxia, and agnosia. Personality and behavioral changes become more 

pronounced in the middle stages of AD. In the later stages, motor disturbances develop. In the 

final stages, the individual eventually becomes bedridden and mute. The average duration from 

onset to death is eight to ten years. In the United States, the estimated annual cost of AD care is 

$155 billion, with an average annual cost per patient between $17,000 and $50,000 

("Neuropsychiatric Symptoms," 2006). Institutionalization is the largest cost. Behavioral and 

psychological symptoms of dementia (BPSD) contribute significantly to the overall costs of AD, 

thus interventions that reduce behavioral and psychological symptoms may reduce the overall 

costs of AD ("Neuropsychiatric Symptoms," 2006). 

 Diagnostic findings relating to AD. AD is characterized by a relatively severe verbal 

memory disorder (Lezak et al., 2004). The ability to learn and retain new information is one of 

the earliest signs of AD in most individuals (Moss, Albert, Butters, & Payne, 1986) . Other 

deficits may include orientation, psychomotor speed, language, speech fluency, complex 
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reasoning, and visual construction. General verbal abilities are relatively spared in the early 

stages for tasks such as Information, Vocabulary, Comprehension, Similarities, and Digits 

Forward on the Wechsler tests (Lezak et al., 2004). Poor performance can be expected on tasks 

such as Block Design, Digit Symbol, and Digits Backward on the Wechsler tests. In addition to 

neuropsychological indications of AD, there may be evidence of hippocampal atrophy in MRI 

and reduced glucose metabolism in the inferior parietal, frontal, and lateral temporal cortex 

(Lezak et al., 2004).  

 Since AD symptoms develop gradually over the course of many years, there must be a 

prodromal phase, or a transitional period between normal functioning and dementia. Improved 

neuropsychological measures, including measures of executive functioning, may help to identify 

individuals early in the course of the disease process, perhaps during the prodromal phase. Early 

identification might lead to improved treatment, slowed progression, and extended functioning. 

 Although memory difficulties appear to be an early indication of AD, early identification 

of AD based on measures of memory have been complicated by the common memory difficulties 

experienced by older adults (Moss, Albert, Butters, & Payne, 1986). Therefore, there is a need to 

identify early indicators of AD other than measures of memory.  

 In a longitudinal study of individuals with mild memory difficulty and individuals with 

normal memory, Albert, Moss, Tanzi, and Jones (2001) found that 23 of 123 participants with 

mild memory difficulty converted to a diagnosis of probable AD within 3 years. In determining 

which individuals would convert, four measures were found to contribute to the discrimination: 

(a) two memory tasks, the California Verbal Learning Test and the immediate visual recall of 

figures from the Wechsler Memory Scales, and (b) two executive function tasks, Trail Making 

Test Part B and the Self-Ordering Test (Albert et al., 2001). These tasks proved accurate in 



 14 

discriminating those who converted to AD from the controls with 89% accuracy, in 

discriminating those with a questionable diagnosis of AD from controls with 74% accuracy, and 

in discriminating those with a questionable diagnosis of AD from those who converted to AD 

with 80% accuracy. Thus, Albert et al. (2001) demonstrated that measures of EF are sensitive to 

AD in the early stages, particularly EF measures involving set shifting and sequencing. Albert et 

al. concluded, "the development of executive function difficulty in an individual who already has 

memory problems is likely to be a harbinger of AD" (p. 637).  

 It is important to continue to search for measures that are sensitive to early dysfunction in 

AD, such as improved measures of executive dysfunction, since early diagnosis of AD allows 

individuals to make plans while they are still capable of making decisions. Moreover, since there 

is no treatment to stop or reverse AD, early diagnosis offers the best chance to treat the 

symptoms of AD by slowing the progression of the symptoms for a limited time using 

medications (NIH, 2006). Medications used to treat AD are most effective in the early stages 

(Stahl, 2000); however, if the disease is too far advanced, medications have limited usefulness 

(Albert & Blacker, 2006). Therefore, it becomes important to identify AD as early as possible.   

 Vascular dementia. Vascular dementia (VaD), formerly called multi-infarct dementia, is 

the second (APA, 2007; Grossman, Bergmann, & Parker, 2006) or third most common form of 

dementia after AD (Badgio & Worden, 2007). For the diagnosis of VaD, two conditions must be 

met (a) the criteria must be met for dementia, and (b) there must be evidence of cerebrovascular 

disease relating to the dementia (APA, 2007; O'Brien & Lilienfeld, 2002; Rockwood, 2002). 

Typically, VaD results from multiple strokes. Pure vascular disease accounts for approximately 

5% to 20% of the cases of dementia, with similar rates for mixed (VaD and AD) dementia (APA, 

2007).  
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 According to O'Brien and Lilienfeld (2002), "there is now wide recognition of important 

overlaps in risk factors, clinical symptomology and underlying pathophysiology in VaD 

compared with Alzheimer's disease (AD)" (p. 41). The common risk factors for VaD and AD 

include hypertension, diabetes mellitus, hypercholesterolemia, and hyperhomocysteinemia 

(APA, 2007).   VaD may be characterized by a more acute onset and stepwise decline in 

comparison to AD. However, the onset of VaD may be gradual especially in the case of mixed 

dementia. Unlike AD, VaD may be prevented or controlled with early intervention (O'Brien & 

Lilienfeld, 2002); therefore, early detection is crucial. Unfortunately, VaD is often diagnosed 

after the dementia has progressed and it is too late to influence the progression of the dementing 

process (Rockwood, 2002). 

 There may be differences in the neuropsychological deficit patterns and the progression 

of VaD and AD. In VaD, impaired EF is a prominent and often early manifestation, including EF 

tasks of attention, working memory, planning, sequencing, abstraction, and processing speed, 

with pronounced perseveration, and deficits in verbal fluency and language production (O'Brien 

& Lilienfeld, 2002). Therefore, neuropsychological assessment of VaD must adequately assess 

EF. 

 Dementia with Lewy bodies. Dementia with Lewy bodies (LD) is ranked as the second 

(Hamilton et al., 2008; Metzler-Baddeley, Baddeley, Lovell, Laffan, & Jones, 2010) or third 

most common cause of dementia (Grossman, Bergmann, & Parker, 2006). LD derives the name 

from abnormal protein deposits that form inside brain nerve cells, labeled Lewy bodies after the 

scientist who described them (Alzheimer's Association, 2008,  October 8). Lewy bodies are 

commonly found at autopsy of individuals who presented with dementia (APA, 2007; Hamilton 

et al., 2008). LD shares common features with both Parkinson's disease (PD) and AD (Aarsland, 
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Ballard, & Halliday, 2004; Aarsland, Ballard, Larsen, & McKeith, 2001; Badgio & Worden, 

2007). Specifically, an abundance of Lewy bodies is found in the cortical and subcortical regions 

in both PD and LD, and autopsies often reveal the neuropathologies for both AD and LD 

(Hamilton et al., 2008). The core clinical diagnostic features of LD include pronounced deficits 

in visual-perceptual performance, attention, and executive functioning, with neurological 

features of PD, and visual hallucinations (Aarsland et al., 2004; Aarsland et al., 2001; Metzler-

Baddeley et at., 2010). Higher Lewy body counts have been associated with the severity of 

dementia in LD and a faster rate of decline (Aarsland et al., 2004; Aarsland et al., 2001; 

Hamilton et al., 2008). Patients with LD are sensitive to the extrapyramidal effects of 

antipsychotic medications, which may worsen the motor symptoms (APA, 2007).  

 As an arbitrary rule to differentiate LD and PD, generally, if symptoms of PD precede 

cognitive impairment by more than 1 year, then the diagnosis would be PD dementia, and if 

cognitive impairment is the dominant symptom, the diagnosis would be LD (APA, 2007; 

Grossman, Bergmann, & Parker, 2006; McKeith, 2006). Clinical features distinguishing LD 

from AD include a more rapid progression (Hamilton et al., 2008), with visual hallucinations 

more prominent and appearing earlier in the disease course (Ballard et al., 1999), Parkinsonian 

features such as rigidity, postural instability and falls occurring early in the disease course (APA, 

2007; National Institute of Neurological Disorders and Stroke [NINDS], 2008, October 15), and 

cognitive fluctuations lasting days to weeks (Badgio & Worden, 2007). The cognitive 

fluctuations are manifest as pronounced fluctuations in alertness and attentiveness, such as 

lethargy, drowsiness, disorganized speech, and lengthy periods of staring into space (APA, 2007; 

Badgio & Worden, 2007; Grossman et al., 2006; NINDS, 2008, October 15). Severity of deficits 
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of visuospatial ability, specifically construction has been found to predict the global cognitive 

decline of patients with LD, but not patients with AD (Hamilton et al., 2008). 

 Parkinson's disease. Parkinson's disease (PD) is a slowly progressive neurological 

disorder characterized by primary motor symptoms: resting tremor, bradykinesia (or slow 

movement), rigidity, and impaired balance and coordination resulting in posture instability 

(APA, 2007; Lezak et al., 2004; National Institute of Neurological Disorders and Stroke 

[NINDS] 2008, October 17a; Malloy et al., 2009). PD is associated with dopamine depletion in 

the basal ganglia and its connections form the substantia nigra (Lezak et al., 2004). Kolb and 

Whishaw (2009) described positive symptoms of PD including tremor at rest, muscular rigidity, 

and involuntary movements (called akathesia). In addition, Kolb and Whishaw described 

negative symptoms of PD including disorders of posture, disorders of righting (that is, difficulty 

moving from a reclining position to a standing position), gait disturbance, speech disturbance, 

and akinesia (that is, poverty or slowness of movement). Characteristic movement disorders 

include a hand tremor described as a "pill rolling" tremor, and bradykinesia, which may be seen 

as absence of arm gestures or reduced arm swinging, and a mask-like facial appearance (Lezak et 

al., 2004). 

 The onset of PD is usually after age 60 years; however, there are juvenile forms (Marsh, 

2000; Malloy et al., 2009). The rate of progression is variable; however, early symptoms are 

subtle, with the symptoms becoming more prominent and interfering with functioning as the 

disease progresses. Genetics and environmental factors appear to play a role in the development 

of PD, but the exact mechanisms in PD are not understood (Lang & Lozano, 1998; Lezak et al., 

2004). 
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 According to Marsh (2000), cognitive changes usually accompany PD, and may vary 

from mild to severe. In PD, dementia usually develops years after the initial diagnosis of PD. 

While most individuals with PD will demonstrate some degree of cognitive impairment, only 

about one-third will develop PD dementia using the standard definition of dementia. EF 

problems are among the most common neuropsychological deficits observed in PD, including 

difficulty with problem-solving, planning, initiation, cognitive flexibility, and shifting. Other 

neuropsychological deficits associated with PD include memory disturbances in both short-term 

and long-term memory, attention deficits including sustained and divided attention, slowed 

information processing, language dysfunction including anomia and difficulty comprehending 

complex information, and visual-spatial disturbances including difficulty perceiving, processing, 

discriminating, and acting on visual information. Visual misperceptions or illusions may be 

present (Aarsland et al., 2001).   

 As previously indicated, the differentiation between PD dementia and LD has been based 

on an arbitrary rule, generally, if symptoms of PD precede cognitive impairment by more than 1 

year, then the diagnosis would be PD dementia, and if cognitive impairment is the dominant 

symptom, the diagnosis would be LD (APA, 2007; Grossman et al., 2006; McKeith, 2006). PD 

dementia and LD share neurobiological similarities and differences (Aarsland et al., 2004). There 

is evidence of different disease processes, as most cases of LD can be differentiated from PD 

dementia due  to substantial cortical amyloidbeta deposits, with the density of amyloidbeta-

positive plaques in LD similar to AD (Aarsland et al., 2004). The frequency of hallucinations and 

delusions has been found to be significantly higher in LD than PD dementia (Aarsland et al., 

2001). Both PD and LD have the motor symptoms characteristic of PD, similar cognitive 

deficits, similar patterns of atropy, similar amounts of Lewy body pathology, and similar 
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cholinergic and dopaminergic deficits (Aarsland et al., 2004). However, the severity of executive 

dysfunction, frequency of visual hallucinations and delusions, and predominance of postural 

instability and gait disorders are significantly greater in LD than PD dementia (Aarsland et al., 

2004). According to Aarsland et al. (2004), pathological differences may explain the differences 

in PD and LD. Specifically, the executive dysfunction seen in LD may relate to the loss of 

hippocampal projections to the frontal lobe in LD, but not in PD dementia, with more severe 

Lewy body pathology associated with the higher frequency in hallucinations and delusions in 

LD. In addition, the earlier onset of dementia in LD may be related to the presence of the 

amyloidbeta protein deposits (Aarsland et al., 2004).  

 Frontotemporal dementia. In the early stages, frontotemporal dementia is characterized 

by changes in personality, significant apathy, executive dysfunction, deterioration of social 

skills, emotional blunting, and language abnormalities (APA, 2007). As the condition progresses, 

memory deficits, apraxia, and dementia emerge, and may be accompanied by extreme agitation. 

Severe impairment in language, attention, and behavior may interfere with neuropsychological 

assessment. Frontotemporal dementia (FD) is differentiated from AD by early prominent 

changes in personality and behavior, severe apathy, and/or early language deficits. Neurological 

imaging typically reveals prominent atrophy of the frontal and/or temporal lobes, with relative 

sparing of the parietal and occipital lobes. Neuropathological finding of Pick inclusion bodies 

allows the formal diagnosis of Pick's disease, a subtype of FD. The typical age of onset for FD is 

between ages 50 to 60 years. About one-third of the cases are familial. The progression of FD 

tends to be more rapid than AD, which has a slow, gradual progression (APA, 2007).  
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Mild Cognitive Impairment 

 Mild cognitive impairment (MCI) is a term that has been applied to individuals who show 

detectable cognitive decline, but do not meet the criteria for dementia (Albert & Blacker, 2006; 

APA, 2007; Petersen et al., 1999). In 1999, Petersen and colleagues recommended the criteria for 

MCI include (a) subjective memory complaint, corroborated by an informant if possible; (b) 

objective memory impairment for age and education; (c) relatively normal cognitive function for 

age; (d) intact basic activities of daily living (ADL); and (e) not demented. The International 

Working Group (IWG) on MCI, an international, multidisciplinary panel of experts, 

recommended a revised criteria set for MCI: (a) evidence of cognitive decline, measured by self-

report or informant, with deficits on objective cognitive tasks, and/or evidence of decline on 

neuropsychological tests, (b) basic activities of daily living are relatively preserved or minimally 

impaired complex instrumental functions, and (c) does not meet the criteria for dementia 

(Winblad et al., 2004; see also Albert & Blacker, 2006; Reisberg et al., 2008). The revised 

criterion set was proposed in order to capture individuals who deny their impairment, individuals 

who exhibit impairments in areas other than memory and in addition to memory, individuals who 

demonstrate cognitive decline, and individuals who have minimal functional deficits without 

meeting the criteria of dementia. These modifications permitted the identification of two 

subtypes of MCI based on the presence or absence of memory problems, amnestic MCI and 

nonamnestic MCI (Albert & Blacker, 2006). The identification of these two subgroups will 

facilitate the investigation of the hypothesis that amnestic MCI may represent a prodromal or 

transitional phase for AD, and nonamnestic MCI may represent a prodromal or transitional phase 

for other dementias (Albert & Blacker, 2006).  
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 There is some indication that MCI may be a prodromal or transitional period between 

normal functioning and dementia, at least for some individuals (Gauthier et al., 2006; Petersen et 

al., 1999; Ritchie, 2004). Petersen and colleagues (1999) followed subjects who met their criteria 

for MCI (N = 76) for up to 4 years. The observed conversion rate from MCI to AD was 12% per 

year, compared to 1% to 2% conversion rate for the healthy control subjects in the community 

sample. Ritchie (2004), in an epidemiological study of MCI,  reported the results of several 

studies, with the reported conversion rates from MCI to AD ranging from 10% to 20%. Ritchie 

(2004) determined the estimate of prevalence to be around 5% of the general population, with 

about 15% per year going on to develop dementia. In longitudinal studies of the general 

population reported in Gauthier et al. (2006), individuals with MCI showed variable 

progressions, with some individuals converting to dementia (11-33% over 2 years), and some 

individuals converting to normal (44% 1 year later), indicating this is a heterogeneous group, and 

many factors affect cognitive performance in older adults. Clinical studies have reported higher 

conversion rates; individuals with MCI have shown conversion to dementia at rates of 16% to 

18% (Gauthier et al., 2006). Ritchie (2004) speculated clinical studies might show higher rates 

due to patients receiving extensive clinical examinations, leading to the inclusion of subjects 

based on clinical criteria beyond the basic criteria stipulated in the definition of MCI. As these 

studies indicate, the relationship between MCI and dementia is not clear. MCI may represent a 

prodromal or transitional period between normal functioning and dementia. However, MCI is a 

heterogeneous category and there are other factors at work. Neuropsychological assessment of 

individuals with MCI has shown measures of delayed recall and measures of EF are associated 

with a high risk of progression to dementia. Gauthier et al. (2006) reported findings that subtle 
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difficulties on everyday activities such as hobbies and finance are common in individuals with 

MCI who convert to dementia.  

Cerebrovascular Disease 

 Cerebrovascular disease encompasses a number of conditions involving the blood supply 

to the brain including large artery disease and small vessel disease. Risk factors for 

cerebrovascular disease include hypertension, atherosclerosis, diabetes mellitus, hyperlipidemia, 

and cigarette smoking. The following sections are a discussion of cerebrovascular disease 

relating to EF, including an overview of cerebrovascular accident or stroke, transient ischemic 

attacks, and lacunar strokes. As the ultimate cerebrovascular disease, vascular dementia (VaD) 

rightfully belongs in any discussion of cerebral vascular disease; however, for the purposes of 

this paper, VaD is discussed in the section dealing with dementia due to the similarities and 

considerable overlap in clinical symptomology, risk factors, neuroimaging changes, and 

pathophysiological and neurochemical mechanisms (O'Brien & Lilienfeld, 2002). 

 Cerebrovascular accident. Cerebrovascular accident (CVA), or stroke, is the most 

frequently encountered of the cerebrovascular diseases, the fifth most common neurological 

disorder in the United States, and the leading cause of disability in the age group of 60 years and 

older (Lezak et al., 2004). While strokes can occur at any age, the risk of stroke increases with 

age, and strokes are more common in older populations, with about 70% of first time strokes 

occurring in individuals age 65 and older (American Heart Association, 2008). About 25 percent 

of the individuals who recover from their first stroke will experience a subsequent stroke 

(National Institute of Neurological Disorders and Stroke [NINDS], 2008, October, 17b). In the 

United States, CVA is the third leading cause of death, and the leading cause of serious long-

term disability. Approximately 780,000 strokes occur each year in the United States, with a cost 
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of about 65.5 billion dollars for stroke-related medical care in 2008 (American Heart 

Association, 2008). 

 Stroke occurs when there is an interruption of blood supply to the brain due to either 

blockage, or hemorrhage (American Heart Association, 2008; Lezak et al., 2004). The disruption 

of blood flow (infarction) deprives brain cells of nutrients and oxygen, creating an area of 

damaged or dead tissue (infarct). Without immediate medical treatment, areas adjacent to the 

infarct may become damaged as well (Lezak et al., 2004).  

 The neuropsychological presentation of a stroke varies considerably depending on a 

number of variables including the size and location of the infarct, and a multitude of individual 

differences, such as individual differences in the anatomical structure of the cerebral circulatory 

system, blood pressure, overall health, the presence of other disease processes, the condition of 

the blood, age, sex, and the neurological organization of the brain (Lezak et al., 2004). Due to the 

anatomical configuration of the cerebral circulatory system, strokes tend to be lateralized to 

either the right or left cerebral hemisphere, and follow the territory defined by cerebral arteries, 

with the symptoms reflecting the affected areas.  

 In a Veterans Affairs Medical Center study of 47 inpatients with radiologically or 

neurologically confirmed stroke, Zinn et al. (2007) found executive function deficits are common 

in stroke patients. Due to the executive function deficits, the authors concluded that these 

patients might require accommodations to increase rehabilitation benefit. Therefore, 

neuropsychological assessment of executive functions may be important to determine the need 

for accommodations. Improved measures of EF may streamline the neuropsychological 

assessment process. 
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 In the discussion of cerebrovascular disorders, two subtypes of stroke warrant 

mentioning, transient ischemic attacks (TIA), and lacunar strokes. TIA and lacunar strokes are 

two special kinds of strokes that have been investigated in relationship to subsequent CVA, 

dementia, and executive dysfunction. TIA and lacunar strokes are discussed briefly in the 

following sections. 

 Transient ischemic attacks. The relationship between Transient ischemic attacks (TIA), 

cognitive impairment in general, and EF in particular is controversial and not well established 

(Bakker et al., 2003). This appears to be an area of emerging research.  

 TIA can be thought of as a temporary stroke (NINDS, 2008, October 17b). TIA results 

from temporary obstruction of a cerebral blood vessel. By definition, the symptoms of TIA last 

less than 24 hours, but may last for only a few minutes (NINDS, 2008, October 17b; Lezak et al., 

2004) with the individual regaining function. According to Lezak et al. (2004), TIAs are 

characterized by mild stroke-like symptoms. Like strokes, TIAs follow the territory defined by 

cerebral arteries and tend to be lateralized, with symptoms reflecting the affected areas. TIAs 

typically resolve before much damage is done. There may or may not be visible computed 

tomography (CT) evidence of the TIA. The projected course of TIA is highly variable. An 

individual may have few or several attacks, occurring frequently or spaced over years. TIA is 

usually associated with ateriosclerotic disease, and typically involves very small thrombotic 

microemboli (Lezak et al., 2004).  

 Although the obvious neurological symptoms of TIA resolve within 24 hours, subtle 

cognitive deficits have been reported (Bakker, Klijn, Jennekens-Schinkel, & Kappelle, 2000; 

Bakker et al., 2003). In a systematic review of the literature on neuropsychological assessment of 

individuals with occlusive disease of the carotid artery, including TIA, Bakker et al. (2000) 
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reported 7 of the 11 (64%) reviewed studies concluded cognitive deficits were present in TIA 

patients. In addition, three studies of asymptomatic patients with carotid artery obstruction found 

cognitive deficits. Global diffuse impairment and specific deficits were reported, with the 

majority of the studies reporting mild deficits. Bakker et al. (2000) concluded, "the absence or 

disappearance of neurological signs does not guarantee undisturbed cognitive functioning." (p. 

674).  

 In a later study (Bakker et al., 2003) involving extensive neuropsychological assessment 

of 39 patients with TIA attributed to carotid artery occlusion, and 46 healthy controls, 54% of the 

patients were found to demonstrate cognitive impairment including executive dysfunction, with 

the cognitive deficits non-specific, heterogeneous in nature, and mild in severity. The degree and 

nature of the cognitive deficits did not justify a diagnosis of vascular dementia; however, some 

of these patients may have been in a pre-clinical stage of VaD or AD. The cognitive impairment 

did not appear to be related to non-cognitive effects such as depressed mood, or manual 

dexterity. Cognitive impairment was found in those without visible ischemic brain lesions on 

magnetic resonance imaging (MRI). In addition, the number of cerebral ischemic lesions was not 

a predictor of cognitive impairment. Thus, it appears that neuropsychological assessment may be 

more sensitive to the effects of TIA than neurological testing or radiological techniques. A 

measure traditionally considered a measure of executive functioning, the Trail Making Test, was 

among the measures with significant results (p < .001). In the future, improved 

neuropsychological assessment methods may prove valuable in monitoring the course of TIA 

and prove beneficial in the differentiation and prediction of the prognosis for TIA.  

 Lacunar strokes. Lacunar strokes are strokes in small blood vessels supplying blood to 

the deeper regions of the brain, creating infarcts in deep gray nuclei (Johns Hopkins Medicine, 
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n.d.; Lezak et al., 2004). These small infarcts are called lacunae. Lacunar strokes account for 

approximately 20% of all strokes. Lacunar strokes are associated with a low risk of acute 

mortality, a generally excellent recovery, and a risk of recurrent stroke similar to other types of 

stroke (Norving, 2003). In the past, lacunar strokes were thought to be benign, however, research 

that is more recent indicates an increased risk of death from cardiovascular causes a few years 

after the initial infarct, and an increased risk of developing cognitive decline and dementia 

(Norving, 2003). High blood pressure is the main risk factor for lacunar strokes (Gahn, 2006; 

Johns Hopkins Medicine, n.d.; Norving, 2003), with other risk factors including age, gender, 

diabetes, smoking, previous transient ischemic attack, and possibly, ischemic heart disease. 

Classic risk factors may be absent in some individuals (Norving, 2003).    

 Lacunar strokes typically occur in the basal ganglia, thalamus, internal capsule, corona 

radiata, and the brainstem (Norving, 2003). C. Miller Fisher (as cited in Gahn, 2006; Norving, 

2003) is credited with laying the foundation of our understanding of lacunar stroke presentation 

and describing classic lacunar stroke presentations. There are five well-recognized lacunar stroke 

syndromes: pure motor hemiparesis, sensorimotor stroke, pure sensory stroke, ataxic 

hemiparesis, and dysarthria-clumsy-hand-syndrome (Norving, 2003). In addition, lacunar strokes 

may be silent, that is, found only at autopsy (Lezak et al., 2004). According to Lezak et al. 

(2004), the areas vulnerable to lacunar strokes are underlying parts of the frontal lobe circuitry, 

with most cases showing evidence of softening of frontal lobe white matter upon autopsy. These 

individuals typically exhibit executive dysfunction.  

 In a review of the literature concerning lacunar stroke, Norving (2003) reported findings 

of focal neuropsychological impairment involving verbal fluency, memory functioning, and 

abulia (the loss of will and motivation), normal ability on most neuropsychological tests, with 
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many individuals demonstrating non-specific cognitive symptoms, such as reduced processing 

speed. Forty patients with a first-ever stroke presenting as a lacunar infarction, were tested with a 

neuropsychological assessment battery 1 month after hospital admission (Grau-Olivares, Arboix, 

Bartres-Faz, & Junque, 2007). Grau-Olivares et al. (2007) found most cognitive disturbances 

were associated with atypical lacunar syndrome, with statistically significant lower scores on 

tests considered measures of EF, specifically the phonemic verbal fluency test, and the verbal 

category fluency test, with other significant deficits found in attention (digit symbol test) and 

premotor functions (rhythm reproduction). Interestingly, the Trail Making Test Part B and the 

Stroop Test, also considered to be traditional measures of EF, demonstrated nonsignificant 

results, suggesting either the verbal fluency tests are tapping different functions, or the verbal 

fluency tests may be more sensitive to aspects of EF in individuals with lacunar stroke. 

 The cumulative effect of lacunae is vascular dementia, or multi-infarct dementia 

(Norving, 2003). The presence of a few lacunar infarcts of the basal ganglia, thalamus, or deep 

white matter increased the risk for clinical dementia by 20 times (Norving, 2003). Vascular 

dementia is discussed in the section concerning dementia. 

Traumatic Brain Injury 

  Traumatic brain injury (TBI) refers to any injury involving the brain (Lezak, et al., 

2004). TBI is often associated with young individuals, primarily male, engaged in risk-taking 

behaviors. However, TBI is bimodally distributed by age, with peaks found in the group of 

individuals age 15 to 24 years and in the group of older adults over age 65 years, according to 

Kraus and Nourjah (as cited in Arciniegas et al., 2005), or over age 75 years (Thurman, 

Alverson, Dunn, Guerrero, & Sniezek, 1999). In the United States, the Centers for Disease 

Control and Prevention (CDC) has a congressional mandate (TBI Act of 1996, Public Law 104-



 28 

166) to determine the incidence and prevalence of TBI. To accomplish this goal, the CDC 

compiles and analyzes data from 30 states concerning TBI-related emergency room visits, 

hospitalizations, and deaths (Faul, Xu, Wald, & Coronado, 2010). Based on emergency room 

visits, hospitalizations, and death reports from 2002 through 2006, fall-related head trauma is the 

primary cause of TBI (35.2%), followed by motor vehicle accident (17%), being struck by a 

moving or stationary object (16.5%) including most sports and recreational brain injuries, and 

assaults (10%) including firearm injuries (Faul et al., 2010). Faul et al. (2010) found motor 

vehicle accidents and assaults were more common in younger and urban individuals, with fall-

related TBI more common in older adults.  

 It is estimated that at least 5.3 million Americans need long-term or lifelong assistance 

with activities of daily living due to TBI (CDC, 2007, September 21; Thurman et al., 1999). In 

addition, individuals who have experienced a TBI have an increased risk for developing 

Alzheimer's disease (CDC, 2007, September 21; Friedman et al., 1999; Jellinger et al., 2001; 

Teasdale et al., 1997) as they age. 

 The frontal lobes, anatomical areas associated with EF, are most susceptible to the 

damaging effects of TBI along with the temporal lobes (Lezak et al., 2004). According to Lezak 

et al. (2004), "deficits associated with frontal lobe injury are often the most handicapping as they 

interfere with the ability to use knowledge and skills fluently, appropriately, or adaptively" (p. 

180), abilities included within the realm of executive functions. Lezak et al. (2004) consider 

executive dysfunctions to be "the most crippling and often the most intractable disorders" (p. 

181). Lezak et al. (2004) go on to describe the executive dysfunctions which may accompany 

TBI including disruptions in capacities for self-determination, self-direction, self-control and 

regulation, and executive control over other cognitive abilities including whether or how to use 
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other cognitive abilities, self-correcting, awareness of errors, dealing with simultaneous 

competing information, planning, sequencing, inhibition, and flexibility. Individuals with 

impaired EF may retain the cognitive capacities and skills to perform the activity, but lack the 

executive control to plan, organize, and execute the activity appropriately, while inhibiting 

inappropriate or incompatible behaviors, and sustaining attention until goal completion. 

According to Lezak et al. (2004), executive dysfunction is responsible for the poor occupational 

and social outcomes in many individuals with brain damage. Lezak et al. (2004) identify "by far 

the greatest obstacles to vocational reintegration are of an executive nature, i.e., problems of 

initiating, planning, organizing thoughts and work, self-control, flexibility of thought and 

response, etc." (p. 184).  

 Two subcategories of TBI, war-related TBI and fall-related TBI, warrant special attention 

in a discussion of neuropsychological assessment of EF in adults, because of the potential for 

impact on incidence, prevalence, and trends in neuropsychological assessment and EF in adults 

in the future. War-related TBI and fall-related TBI are discussed in the following sections. 

 War-related traumatic brain injury. Because of the recent war efforts, there has been an 

influx of veteran survivors of TBI who will need neuropsychological assessment, and continuing 

care (Okie, 2005; Schneiderman, Braver, & Kang, 2008; Warden, 2006). Even in peacetime, 

military personnel have higher rates of TBI than the rates of civilians, but during wartime the 

incidence of TBI increases (Warden, 2006). In previous wars, mortality from TBI was high, 

therefore, TBI accounted for only a small fraction of the injuries treated in survivors. However, 

the number of TBI survivors in recent wars is higher than in previous wars (Okie, 2005; Warden, 

2006). The high proportion of TBI among returning soldiers is credited, in part, to improved 

protective gear such as Kevlar body armor and Kevlar helmets improving overall survival rates 
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(Okie, 2005; Warden, 2006). Most war-related TBIs are being caused by improvised explosive 

devices (IED), with closed brain injuries outnumbering penetrating brain injuries among the 

treated survivors.  

 The survivors of TBI may have neuropsychological dysfunction in any number of areas 

including, but not limited to, memory, language, and EF. In addition, these individuals often 

have polytrauma, or multiple injuries. It is important to identify and diagnose neuropsychological 

dysfunction, particularly in memory, language, and EF, because dysfunction in these areas 

interferes with the understanding and care of the concomitant physical injuries (Warden, 2006), 

impacts and complicates physical rehabilitation (Lezak et al., 2004; Warden, 2006) and impairs 

future social and occupational functioning (Okie, 2005). Improved neuropsychological measures 

including measures of EF may help to identify neuropsychological dysfunction, in order to 

improve treatment outcomes, and to improve physical, social, and occupational outcomes. It is 

important to identify even mild TBI, as mild TBI has been associated with subsequent and more 

severe TBI (Lezak et al., 2004; Schneiderman et al., 2008). Therefore, improved 

neuropsychological measures including measures of EF may help to identify mild TBI and 

prevent subsequent and more severe TBI.   

 Fall-related TBI in older adults. As mentioned earlier in this paper, TBI is bimodally 

distributed by age, with one peak found in the group of individuals over age 65 years, according 

to Kraus and Nourjah (as cited in Arciniegas et al., 2005), or in the group over age 75 years 

(Thurman et al., 1999). Fall-related TBI is more common in older adults.  

 TBI in older adults is a serious problem because TBI in older adults is associated with 

greater mortality, morbidity, and severity of cognitive deficits including EF (CDC, 2008, June 

23; Lezak et al., 2004). Further compounding the problem, as discussed earlier in this paper, TBI 
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has been identified as a risk factor for later development of Alzheimer's disease (Friedman et al., 

1999; Jellinger et al., 2001; Teasdale et al., 1997), Parkinson's disease, and other brain disorders 

as individuals who have sustained TBI age (CDC, 2007, September 21). Greater risk of later 

cognitive decline is associated with increased age at the time of injury, with the risk equating to 

4.97 times more for each 10 years of age at the time of injury, so that an older adult receiving a 

TBI is at substantially greater risk for later cognitive decline (Millis et al., 2001).   

 Clearly, older individuals who have sustained a TBI are in need of neuropsychological 

testing to determine initial deficits. In addition, these individuals warrant close monitoring for 

signs of neuropsychological decline as they age, with the initial neuropsychological assessment 

providing a baseline for comparison. New and improved neuropsychological measures, including 

measures of EF, may provide more sensitive measures for comparison purposes. 

Verbal Fluency Measures of Executive Functioning 

 The term fluency, as used in the neuropsychological literature, refers to the ability to 

generate material rapidly with ease and quantity of production (Fama et al., 2000; Lezak et al, 

2004). Fluency has been assessed using written language tasks (Hultsch, Hertzog, Small, 

McDonald-Miszczak, & Dixon, 1992) , nonverbal tasks, and verbal tasks. Written language 

fluency tasks require the written generation of a list of words according to some criteria. 

Nonverbal fluency tasks require the generation of a nonverbal behavior. For example, design 

fluency is a nonverbal fluency task requiring the generation of designs according to a 

predetermined criteria. Verbal fluency tasks require the generation of spoken words according to 

a predetermined criteria. There are two kinds of verbal fluency tasks, phonemic (also called 

phonological, phonetic, letter) fluency tasks, and semantic (also called categorical) fluency tasks. 

Phonemic verbal fluency tasks request the respondent to generate words that start with a given 
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letter of the alphabet, such as F, A, or S. Semantic verbal fluency tasks require the respondent to 

generate words in a given category, such as animals, fruits, furniture, or boy's names. 

Written Verbal Fluency  

 As stated previously, written language fluency tasks require the written generation of a 

list of words according to some criteria. In the literature, written language fluency tasks have 

been referred to as verbal fluency tasks (Hultsch et al., 1992). However, this researcher considers 

written language fluency tasks to be substantially different from verbal fluency tasks because 

written language fluency tasks (a) are influenced by manual dexterity and coordination skills (b) 

are influenced by spelling skill, and (c) are understood to involve some different regions of the 

brain in writing as compared to speaking. For example, writing versus speaking utilizes different 

areas of the primary motor strip (or homunculus) in the left hemisphere for a right-handed 

person, and activates the right hemisphere in a left-handed person. For these reason, written 

language fluency tasks have been treated in this paper as a separate category. 

 Tombaugh, Kozak, and Rees (1999) gave a historical account of the development of 

verbal fluency tests, tracing the current time-limited phonemic fluency tests to the Thurstone's 

Word Fluency Test, part of the Primary Mental Abilities Test, published in 1938 and 1949 (as 

cited in Tombaugh, Kozak, Rees). Thurstone's Word Fluency Test was a time-limited test 

requiring respondents to write words beginning with a predetermined letter.  

Phonemic Fluency  

 As stated previously, phonemic verbal fluency tasks request the respondent to generate 

words that start with a given letter of the alphabet, such as F, A, and S. Benton and colleagues are 

credited with developing the verbal counterpart to Thurstone's measure (Tombaugh et al., 1999). 

Benton and colleagues used the letters F, A, and S, (FAS) with a 1-minute time limit. Borkowski, 
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Benton, and Spreen published norms for FAS in 1967 (as cited in Tombaugh et al., 1999). 

Benton and Hamsher (1989) included a version of the verbal fluency test in the Multilingual 

Aphasia Examination (MAE) using the letters CFL and PRW, with the name changed to the 

Controlled Oral Word Association Test (COWA or COWAT). According to Tombaugh et al. 

(1999), Benton and colleagues continued to use the letters FAS as a phonemic verbal fluency 

measure in the Neurosensory Center Comprehensive Examination for Aphasia (NCCEA). The 

Delis-Kaplan Executive Function System (D-KEFS; Delis, Kaplan, Kramer, 2001)  Verbal 

Fluency test also includes a measure of phonemic fluency using the letters FAS. 

Semantic Fluency  

Semantic verbal fluency tasks require the respondent to generate words in a given 

category. According to Tombaugh et al. (1999), there are several versions of the semantic 

fluency task using different categories. The task of animal naming is included in the Western 

Aphasia Battery (Kertesz, 1982), the Boston Diagnostic Aphasia Examination (Goodglass & 

Kaplan, 1983), and the Delis-Kaplan Executive Function System (Delis et al., 2001). The Mattis 

Dementia Rating Scale (Mattis, 1988) uses the category of "things found in the supermarket." 

Tombaugh et al. (1999) reviewed the literature and reported that the category of "animals" is 

most frequently used. The Delis-Kaplan Executive Function System (D-KEFS) Verbal Fluency 

test includes a measure of phonemic fluency using the letters FAS, two semantic fluency 

measures using the category of animals and the category of boy's names. In addition, the D-

KEFS Verbal Fluency test has a category-shifting task (Delis et al., 2001). 

 Currently, verbal fluency tasks are often included as part of a comprehensive 

neuropsychological assessment battery. Verbal fluency tasks are considered to be measures of 

executive functioning and language, with memory and attentional components. According to 
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Lezak et al. (2004), most verbal skills are relatively resistant to the effects of aging and remain 

intact and stable throughout the life span. For example, the scores on tests of vocabulary and 

verbal reasoning remain relatively stable. However, although general verbal skills remain 

relatively stable, some specific verbal skills appear to be more vulnerable to the effects of aging 

than other verbal skills. The effects of aging on verbal fluency are not clear, as there is 

conflicting information. For example, studies have reported relatively stable verbal fluency with 

increasing age (Mittenberg, Seidenberg, O'Leary, & DiGiulio, 1989; Parkin & Java, 1999), little 

decline with age (Salthouse, Fristoe, & Rhee, 1996), and significant decline with age (Huff, 

1990; Hultsch et al., 1992). When considering these different findings, one must consider the 

methods used to arrive at the results. For example, Hultsch et al. (1992) reported a significant 

decline in verbal fluency with age, using three writing tasks and no verbal task. Thus, the 

findings of Hultsch et al. (1992) would be interpreted to indicate written language fluency 

demonstrates a significant decline with age. Therefore, differences in methodology and 

differences in operational definitions may account for some of the conflicting findings. A meta-

analytical review of verbal fluency might be enlightening. 

 Tombaugh et al. (1999) found that measures of phonemic fluency (FAS) and semantic 

fluency (animal naming) are differentially sensitive to age and education. For phonemic fluency, 

education accounted for more variance than age, (education = 21.7%, age = 11.8%). For 

semantic fluency (animal naming), the opposite was true, age accounted for more variance than 

education (education = 13.6%, age = 23.4%). Thus, age played a greater role in semantic fluency 

than in phonemic fluency. In addition, there is indication that semantic and phonemic fluency 

tasks might be differentially affected in AD, with semantic fluency being more impaired than 

phonemic fluency (Cerhan et al., 2002; Fama et al., 2000). However, Sherman and Massman 
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(1999) found that, although a majority of the AD patients in their study demonstrated a phonemic 

fluency advantage, this was not universally true. Sherman and Massman found that 

approximately two-thirds of the AD patients demonstrated the phonemic fluency advantage. 

However, approximately one-third of the AD patients in their study demonstrated a category 

fluency advantage. Thus, a phonemic versus category fluency discrepancy is not a reliable 

diagnostic indicator.   

 In comparing verbal fluency ability and confrontation naming ability, Huff (1990) found 

that fluency tends to decline more with age than confrontation naming. Huff attributed the 

difference to confrontation naming being a more automatic response cued by a picture, and word 

generation tasks being a somewhat more effortful word search. 

Organized Semantic Fluency 

 The term organized semantic  fluency is used here to differentiate tests of semantic 

fluency that ask the respondent to manipulate or to organize the semantic information in some 

way, rather than just to recall and to retrieve items in the semantic category, as required by 

traditional semantic fluency tasks. Organized semantic fluency tasks may increase the demands 

on executive functioning by increasing the task demands, adding novelty and complexity. Thus, 

organized semantic fluency tasks may be more sensitive to executive dysfunction than traditional 

semantic fluency tasks.  

 Harrison Organized Semantic Fluency Test. A measure of organized semantic fluency 

has been in use by Harrison and colleagues (J. R. Harrison, personal communication, October 27, 

2008). The test was developed in response to a suggestion by a fellow psychologist, V. 

Anderson, as a method of including an additional executive processing load with the verbal 

fluency task. The Harrison Organized Semantic Fluency Test (HOSFT) requires the individual to 
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name 10 animals in order of size from smallest to largest. The task is not time limited. This task 

requires a degree of self-monitoring as well as planning as the participant must monitor how 

many responses have been given, organize the responses by size, as well as plan the responses to 

coincide with the task demand of 10 items. Responses are subjectively rated as disrupted or 

intact based on the number of items provided in the correct order, the presence of perseverations, 

and loss of response set.  

The HOSFT has been pilot tested over the past year with children and adults who 

received services in an outpatient neuropsychological assessment facility as part of a standard 

neuropsychological assessment battery. Based on personal experience, the HOSFT appears to be 

relatively easy for individuals with intact functioning, but can be very challenging for individuals 

with disrupted functioning. The HOSFT adds elements of reasoning, judgment, organization, 

planning efficiency, inhibition of previous response set, monitoring, and cognitive flexibility to 

the traditional semantic fluency task. To date there are no studies examining the HOSFT.  

Controlled Animal Fluency Test. A similar organized semantic fluency measure, the 

Controlled Animal Fluency Test (CAFT; Ewing, 1985), has been in use in Australia, by Tucker 

and colleagues (Baliz, 2008; Roper, 2007; A. Tucker, personal communication, October 7, 

2008). The CAFT, developed by Ewing (1985), originally was used in Canada in an unpublished 

doctoral study of a heterogeneous group of neurologically impaired adults (n = 11) and healthy 

controls (n = 11). Ewing (1985) reported the means and standard deviations for the normal 

subjects (Animal by Size M = 15, SD = 2) and established a cut score (≤ 5) based on the 

performance of the normal subjects. The percentage of patients showing severely reduced 

fluency was tabulated and reported by site of lesion, as well as percentage of patients showing 

perseverative errors. Ewing concluded a higher percentage of frontal lesion patients showed 
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reduced fluency than patients with posterior lesions. More recently, in Australia, the CAFT has 

been used with children and adolescents (Baliz, 2008; Roper, 2007). Normative data (N =351) 

are available for children and adolescents ages 7 through 19 (Roper, 2007). However, adult 

normative data was not available (A. Tucker, personal communication, November 11, 2008).  

Roper (2007) describes the CAFT, and provides instructions for administration and 

scoring as used with children in her dissertation. The CAFT consists of three conditions, all of 

which require the participants to name as many animals as they can (under different conditions) 

in 60 seconds. The participants are not specifically told of the 60-second time limit. They are 

simply instructed to "keep going until I say stop" (Roper, p. 152).  

For the first condition (Animals Automatic), participants name as many different animals 

as rapidly as they can. This task is similar to the task of animal naming included in the Western 

Aphasia Battery (Kertesz, 1982), the Boston Diagnostic Aphasia Examination (Goodglass & 

Kaplan, 1983), and the Delis-Kaplan Executive Function System (D-KEFS) Verbal Fluency test 

(Delis et al., 2001), as discussed above.  

In the CAFT second condition (Animals by Size), participants name animals in order of 

size, starting with the smallest animal and progressing to the largest animal. According to Roper 

(2007), animals recalled out of order are disallowed, however they are counted if the recalled 

animal was larger by virtue of height or weight. For instance, either giraffe followed by elephant, 

or elephant followed by giraffe may be counted as an acceptable ordering of animals.  

Before the third condition, participants recite the alphabet to ensure competency with the 

alphabet in order to proceed with the task. For the third condition (Animals by Alphabet) 

participants recall as many animals as they can in alphabetical order, beginning with an animal 

starting with the letter A, then B and so on until the completion of the 60-second time limit. If a 
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letter of the alphabet is omitted, no point is awarded for that letter and if an incorrect letter is 

used, for example “pheasant” for the letter F, no credit is given. The number of animals produced 

under each condition is recorded, with more animals generated indicative of better verbal fluency 

(Roper, 2007).  

An additional measure, the Relative Difficulty Size score, is calculated. This index is 

used to compare the difference in raw scores between the Animals Automatic (animal naming 

task) and Animals by Size conditions in order to assess the difference in difficulty level 

experienced during these two conditions. A higher relative difficulty score represents more 

discrepancy between the performances on these two conditions, thereby indicating an overall 

greater level of difficulty on the more complex (Animals by Size) component of the task (Roper, 

2007).  

Roper (2007) used the CAFT in a study of executive functioning in children with ADHD. 

Roper describes the CAFT as a measure of verbal fluency "evaluating the ability to access 

semantic lexicon under various regulation conditions" (p. 58). Roper indicated the task was 

selected for use with children in her study "due to its un-reliance on knowledge of grapheme-

phoneme rules. Furthermore, it requires children to access a category with which they are 

familiar (animals)" (p. 58-59). Norms for children and adolescents, established by Tucker, were 

reported by Roper (2007). 

Roper (2007) compared the functioning of a group of children with ADHD on several 

tests of executive functioning, specifically the Controlled Oral Word Association Test (COWAT) 

animal naming task, the phonemic fluency task using the letters FAS, the CAFT tasks, the Stroop 

Color Word Test (SCWT), and the Trail Making Test Part A (TMTA) A and Part B (TMTB). 

Roper found no significant group differences between the ADHD group and the normative data 
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on simple word fluency tasks using the COWAT animal naming task, the phonemic fluency task 

using the letters FAS, and the simple animal naming condition on the CAFT. However, on the 

more challenging conditions on the CAFT (Animals by Size and Alphabet conditions), as a 

group, the ADHD group performed in the impaired range compared with age matched norms, 

and performed significantly worse than the normative group. Performances of the ADHD group 

compared to the matched normative group were in the low average range for the Animals by Size 

condition (z = - 2.6, p < .02) and on the Alphabet condition (z = - 6.6, p < .0001). In contrast, the 

ADHD group performed well within the average range on the traditional measures of verbal 

fluency (the COWAT animal naming and FAS, and the simple animal naming condition on the 

CAFT). Thus, the CAFT Alphabet and Animal by Size conditions appear to be more sensitive to 

executive dysfunction in this group of children than simple verbal fluency tasks. 

Regarding other measures of executive function, Roper (2007) found the ADHD group 

performed well below the test normative means on the Continuous Performance Test (CPT). In 

addition, on the Stroop Color Word Test (SCWT), mean performance on the inhibition related 

color/word was significantly below age expected levels in comparison to the normative data. 

However, on the Trail Making Test Part B (TMT-B), using the TMT-B completion time score 

with errors contributing to increased time, the ADHD group performed significantly faster than 

the normative means (z = 5.05, p < .001), with the ADHD group's functioning in the average to 

above average overall range. Thus, it appears from this study that the CAFT Animal by Size task 

and Alphabet task, are more sensitive to the type of executive dysfunction experienced by 

ADHD children than the TMT-B, using the TMT-B completion time score with errors 

contributing to increased time. Roper (2007) concluded, based on the results of her study and a 

previous study cited in her study, "executive function impairments such as set shifting ability and 
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planning skills may be less robust than other executive function deficits, namely inhibition, in 

ADHD" (p. 107). Thus, Roper (2007) concluded the TMT- Part B might place more demands on 

other executive processes, such as set shifting and planning ability, than on inhibition. In 

addition, Roper (2007) concluded, based on the results of her study and previous research cited 

in her study, a score based on the number of errors might have been a more informative measure 

than the conventional total time score used in her study.  

Baliz (2008) used the CAFT in a study of the cognitive functioning of inhalant abusing (n 

= 21) and poly-drug abusing (n = 22) adolescents and young adults. Using the CAFT, Baliz 

found inhalant users and poly-drug abusing groups performed more poorly on the CAFT 

Animals by Size (χ2  = 11.29, df = 2, p < 0.01), with a small effect size estimate of 0.270, and 

CAFT Relative Difficulty Size (χ2  = 9.60, df = 2, p < 0.01), with an effect size estimate of 0.15, 

compared to the control group (n = 15). Previous studies (cited in Baliz, 2008) had failed to find 

evidence of executive dysfunction in adolescent inhalant abusers using the Trail Making Test, 

and the Stroop Color-Word Test (SCWT). Thus, the CAFT Animals by Size and CAFT Relative 

Difficulty Size measures appear to be more sensitive to the type of executive dysfunction 

experienced by inhalant abusing adolescents and young adults than the Trail Making Test and the 

Stroop Color-Word Test. Baliz (2008) concluded the CAFT may be more sensitive to executive 

functioning than the TMT-B and the SCWT, because both the TMT-B and SCWT have a 

preliminary practice trial, thus, eliminating the novelty of the task; however, the CAFT qualifies 

as a low level novelty task, since the task (naming animals in order of size) is not a practiced 

task.  
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Summary 

 In summary, executive dysfunctions are considered "the most crippling and often the 

most intractable disorders" (Lezak et al., 2004, p. 181). Individuals with impaired EF may retain 

the cognitive capacities and skills to perform an activity, but lack the executive control to plan, 

organize, and execute the activity appropriately, while inhibiting inappropriate or incompatible 

behaviors, and sustaining attention until goal completion. According to Lezak et al. (2004), 

executive dysfunction is responsible for the poor occupational and social outcomes in many 

individuals with brain damage.  

 Executive dysfunction has been associated with a number of conditions including 

dementia, mild cognitive impairment (MCI), cerebral vascular disorders, and traumatic brain 

injury (TBI). An increase in the incidence and prevalence of conditions associated with executive 

dysfunction is projected in the future due to the aging of the baby boomers, the increase in life 

expectancy, the recent wars, and medical and technological advances. Thus, the number of 

individuals with executive dysfunction is expected to increase.  

New and improved methods of detecting and measuring executive dysfunction are 

needed because of this increase in the population who will likely need to have EF assessed, and 

because of the potential advantages of early detection. EF measures that are more sensitive might 

allow the detection of executive dysfunction in the early stages of dementing processes, perhaps 

during the prodromal phase. Early detection might lead to improved treatment, slowed 

progression with the possibility of earlier medication use with earlier detection, thus allowing 

both extended functioning and allowing individuals to make plans while they are still capable of 

decision making. In addition, improved assessment methods may prove valuable in monitoring 

the course of disease progression, and in differentiation and in prediction of the prognosis. 



 42 

Detection of mild executive dysfunction (MEDF) might help to prevent further accidents or 

injury leading to more severe disabilities. Improved measures of EF may provide more sensitive 

measures to monitor neuropsychological decline in normal aging and degenerative processes. 

A measure of organized semantic fluency, the CAFT, has been shown to be a sensitive 

measure of executive dysfunction in two studies (Baliz, 2008; Roper, 2007). Roper (2007) found 

the CAFT to be more sensitive to executive dysfunction in a group of children with ADHD than 

simple verbal fluency tasks. In addition, the CAFT Animal by Size task and Alphabet task, were 

more sensitive to the type of executive dysfunction experienced by ADHD children than the 

Trail Making Test Part B. Baliz (2008) found the CAFT Animals by Size and CAFT Relative 

Difficulty Size measures to be sensitive to the type of executive dysfunction experienced by 

inhalant abusing adolescents and young adults, when previous studies had failed to find evidence 

of executive dysfunction in adolescent inhalant abusers using the Trail Making Test and the 

Stroop Color-Word Test. Thus, the CAFT appears to warrant further investigation as a measure 

of EF. This study expands the body of literature regarding the CAFT using a clinical sample of 

adults and a community sample.   

Study Goals 

The current study investigated an organized semantic fluency task, (the Controlled 

Animal Fluency Task - CAFT) as a measure of executive functioning (EF) in adults ages 18 to 

88, and the relationship of EF with instrumental activities of daily living (IADL), using both 

archival and prospective data collection methods. Participants (N = 266) consisted of two distinct 

sample groups, a clinical sample (n = 142) utilizing neuropsychological assessment data 

collected at an outpatient psychological center, and a community sample (n = 124) consisting of 

volunteers recruited from the community surrounding the outpatient clinic. Rather than being a 
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highly selected clinical group, these participants were a heterogeneous mixed neurological group 

of adult patients who presented for neuropsychological assessment. Participants were diagnosed 

with a variety of medical conditions including diabetes, myocardial infarction (MI), high blood 

pressure; a variety of dementing processes such as Alzheimer's, and Parkinson's; and also other 

conditions known to directly or indirectly contribute to cognitive dysfunction, such as transient 

ischemic attack (TIA), traumatic brain injury (TBI), brain tumor, mild cognitive impairment 

(MCI), and cerebral vascular disease including stroke.  

The present study had several goals. Goal 1 was to compare the time limited organized 

semantic fluency task (CAFT Animals by Size condition: name as many animals as possible in 

order of size from smallest to largest in 60 seconds) with established neuropsychological tests 

and measures for this real-world mixed neurological group. This first goal had two parts.  

Goal 1-a of this study was to compare the CAFT, as a measure of EF, with other, 

established, EF measures. Previous research has shown a moderate to low correlation (r = .40 or 

less) among EF tests (Alvarez & Emory, 2006; Duncan, Johnson, Swales, & Freer, 1997), 

suggesting that each EF test might measure something unique. Duncan et al. (1997) found the 

median correlation among four EF tests to be .26, while the median correlation among five non-

executive function tests was .29. Thus, based on these previous studies, the CAFT, as a measure 

of EF, was expected to exhibit a moderate positive correlation (in the range of r = .26 to .40) 

with other tests of EF, specifically the D-KEFS Phonemic Fluency, Category Fluency, and 

Switching, and the Trail Making Test Part B.  

Goal 1-b was to compare the time limited organized semantic fluency task, CAFT 

Animals by Size condition, with other, established, neuropsychological tests and measures. Since 

the CAFT Animals by Size condition has language and memory components, this measure was 
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expected to demonstrate a positive correlation with tests of language and memory, specifically, 

with tests of confrontation naming, verbal learning, and digit span.  

Goal 2 was to determine how well the time limited organized semantic fluency task, 

CAFT Animals by Size condition, correlated with overall functioning as indicated by a measure 

of instrumental activities of daily living (IADL). Previous research (Bell-McGinty, Podell, 

Franzen, Baird, & Williams, 2002; Goverover, 2004; Pereira, Yassuda, Oliveira & Forlenza, 

2008) has shown that executive dysfunction has a negative impact on the ability to perform 

instrumental activities of daily living. Based on these previous findings, the CAFT Animals by 

Size condition, as a measure of executive functioning, was expected to demonstrate a moderate 

negative association with the ability to perform instrumental activities of daily living as 

measured by IADL. 

 Goal 3 was to determine which subset of neuropsychological tests and measures best 

predicted overall functioning as indicated by IADL scores. Bell-McGinty et al. (2002) found that 

five tests of executive function combined in a regression equation accounted for 54% of the 

variance in daily living skills. Based on these previous findings (Bell-McGinty et al., 2002), it 

was predicted that tests of executive functioning would account for a significant portion of the 

variance in IADL scores, beyond the variance accounted for by demographic variables (age and 

educational level). In addition, it was hypothesized that the CAFT Animals by Size condition 

would add significantly to the prediction of IADL, and be a better predictor of IADL functioning 

than other tests of EF. This hypothesis was based on the researcher's conceptualization of the EF 

demands of the CAFT Animals by Size condition. Specifically, the researcher conceptualized the 

CAFT Animals by Size condition as requiring planning, assembling, coordinating, sequencing, 

and monitoring of other cognitive operations as suggested by Salthouse et al., (2003). In 
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addition, the researcher conceptualized the CAFT Animals by Size condition as requiring 

volition (motivation and awareness), planning (formulation, sequencing, impulse control, 

memory, and attention), purposive action (initiation, maintenance, inhibition, flexibility), and 

effective performance (self-monitor, correct, regulate) as suggested by Lezak et al (2004). 

Furthermore, the researcher believed the CAFT Animals by Size condition would be a novel task 

for most participants, thus activating EF skills. Therefore, the researcher conceptualized the 

CAFT Animal by Size condition as capturing more of the essence of EF. Thus, it was 

hypothesized that the CAFT Animals by Size condition would be a better measure of overall EF 

required for successful IADL functioning. Specifically, it was predicted that the CAFT Animals 

by Size condition would account for more variance in predicting IADL than the D-KEFS 

Category Fluency, Phonemic Fluency, or Switching, and the Trail Making Test Part B.  

Goal 4 was to establish normative data for the time limited organized semantic fluency 

task in a clinical sample and in a community sample. Normative data for the CAFT is available 

for children and adolescents, but there is no normative data available for the CAFT in an adult 

population. Thus, this study added to the body of literature. 

Goal 5 was to determine if the time limited organized semantic fluency task (CAFT 

Animals by Size condition) predicted membership in the clinical group versus the community 

group using simple logistic regression. It was hypothesized that the CAFT Animals by Size 

condition would be a significant predictor of group membership in the clinical group versus the 

community group. 
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CHAPTER II 

METHOD 

Participants and Procedures 

 Participants for this study included 266 adults, ages 18 to 88. This study consisted of two 

distinct sample groups, a clinical sample (n = 142) utilizing data collected at an outpatient 

psychological center, and a community sample (n = 124) consisting of unimpaired volunteers 

recruited from the community surrounding the outpatient clinic. Since the participants and 

procedures differed for the clinical sample and the community sample, these two sample groups 

are discussed separately in the following sections. Characteristics of all participants and 

community versus clinical sample subgroup differences are reported in Table 1.  

 Participants' were asked to self-describe their race/ethnicity using the categories African 

American/Black, American Indian/Alaskan Native, Anglo/European American/White, 

Asian/Pacific Islander, Hispanic/Latino/Latina, South Asian, Middle Eastern, Native African, 

Central or South American, and Other.  The categories of African American/Black, 

Hispanic/Latino/a, Asian, and Middle Eastern were collapsed into the category Other 

Race/Ethnicity due to small numbers for the individual categories.  Participants' self-described 

race/ethnicity was 94% White, 5% American Indian/Alaskan Native, with other race/ethnicities 

combined composing 4% of the sample.  These categories were not mutually exclusive, so there 

is overlap, with some participants identifying more than one race/ethnicity category. The data 

collection sites were within driving distance of the Texas-Oklahoma state line and the Choctaw 

Nation, hence the larger than typical Native American representation in the study. As reported in 

Table 3, the mean of self-reported health problems was 1.4 health problems (SD = 1.3; range of 

0-5) on a health conditions index (Appendix A) created for this sample. Refer to Table 1 for 
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more information regarding the health characteristics of the sample. The university’s institutional 

review board (IRB) approved this study. Refer to Appendix B for documentation of IRB 

approval, Human Subject Application #09064.  

Clinical Sample 

The clinical sample utilized data collected at an outpatient psychological center. Study 

participants (n = 142) were individuals who presented for neuropsychological assessment from 

January 2009 through December 2009. Data collected before January 2009 was not suitable 

because the Instrumental Activities of Daily Living Scale (IADL; Lawton & Brody, 1969) was 

not included in the assessment battery. To be included in the study, individuals must have been 

administered the measure of primary interest, the Controlled Animal Fluency Test (CAFT; 

Ewing, 1985) Animals by Size Condition, and a subset of the other variables of interest. Due to 

an interest in external validity and specifically application of this study to similar “real world” 

clinical samples who most typically have complex presentations with potentially numerous 

psychological and physical health concerns, participants were not excluded based on missing 

data or co-existing anxiety, depression, or serious physical health diagnoses. It was reasoned that 

excluding participants who have missing data because they were unable to complete certain tasks 

or who have missing data because the neuropsychologists determined that the individual did not 

require a particular measure because there was no indication of dysfunction, potentially reduces 

the range and variance of the data, potentially biasing the results. Similarly, excluding 

participants who exhibited depression or anxiety may have created a sample that is not 

representative. These decisions were made initially with the understanding that the data may be 

messy, and cases creating missing data problems with data analyses may need to be excluded 

during particular stages of the data analysis.  
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Individuals presented with a variety of referral questions, thus the sample was a 

heterogeneous group. Various reasons for the neuropsychological assessment referral were 

reported including concerns regarding memory problems (n = 84), suspected dementia (n = 21), 

suspected or known brain injury (n = 9), attention problems (n = 5), confusion (n = 5), behavior 

problems or changes in behavior  (n = 5), changes in language or auditory processing abilities  (n 

= 2), and other or unknown reasons for the referral (n = 11). The clinical sample included 

individuals who were referred for neuropsychological testing by their primary care physician (n 

= 32), a neurologist (n = 81), a psychiatrist (n = 2), other referral source (n = 17), or self-referred 

for testing (n = 10). At the conclusion of neuropsychological assessment, diagnostic impressions 

were summarized and diagnoses made by the psychologist. In many cases the diagnostic 

impressions were pending, to be finalized by the patients' physician based on the results of all 

medical findings, including brain imaging and vascular assessments. For the purposes of this 

study, these diagnostic impressions were categorized, and are reported in Table 2. It should be 

noted that these diagnostic categories are not mutually exclusive. Since the primary interest was 

executive functioning and instrumental activities of daily living, diagnostic categories were not 

central for the purposes of this study. Therefore, these diagnostic impressions were not 

independently verified. The diagnostic impressions are reported for the purposes of describing 

the characteristics of the clinical sample.  

During the intake process, patients of the outpatient psychological center were given the 

opportunity to consent to have their data used for research purposes. Only data from those clinic 

patients who had a signed consent form on file authorizing the use of their data for research 

purposes were included in this study. The data were collected from patients' charts, entered into a 

computer spreadsheet with an associated study identification number, and stored electronically 
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without patient names or identifying information. The age of clinical participants ranged in age 

from 18 to 88, and the mean of self-reported health problems was 1.8 (SD = 1.3; range of 0-5) on 

a health conditions index created for this sample (Table 5). Refer to Table 1 for more 

information regarding the characteristics of the sample.   

Community Sample  

The initial recruitment process for the community sample involved recruiting spouses (n 

= 10) of individuals presenting to the outpatient clinic for neuropsychological assessment. 

However, early in the study it became apparent that there was no guarantee that both spouses 

would be included in the study, as some patients were not administered the measures of interest 

in this study. Due to the problems encountered in recruiting participants in this manner, 

recruitment was extended to any family member accompanying an individual presenting for 

testing to the clinic, including adults who brought a child to the clinic for testing. That is, 

volunteers were recruited from adults sitting in the clinic waiting room while a family member 

was being tested. Utilizing this method, data from 10 additional participants were collected after 

5 months of data collection. Thus, the community sample included spouses (n = 10) of potential 

clinical sample participants, and blood relatives of potential clinical sample participants, 

including adult children (n = 4), sibling (n = 1), and other relation (n = 1). However, since the 

clinical data collection occurred independently of the community data collection, it is possible 

that the blood relatives and spouses of the community sample were not included in this study. 

Although the pot ential exists for some correlation between a very small number of clinical and 

community sample participants, these two sample groups are being treated as independent 

groups, with the understanding that a very small correlation may exist between any two sample 

groups taken from the same geographic area, unless adequate safeguards are in place to exclude 
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potential family related participants.  

Due to the problems encountered in recruiting participants, the investigator obtained 

permission to modify and to expand the study to two additional community locations, a 

community center offering meals and classes for senior adults, and a church with an average 

attendance of 450 including a Spanish-language ministry. Unfortunately, the adults involved in 

the Spanish-language ministry were not able to participate in the present study due to limited 

English-language proficiency. All participants provided informed consent. For the community 

sample, health and demographic information were obtained, the Mini-Mental Status Examination 

(MMSE; Folstein, Folstein, & McHugh, 1975) was administered as a screening for cognitive 

impairment, the IADL was completed, and the Controlled Animal Fluency Test (CAFT) was 

administered. The data were collected, entered into a computer spreadsheet with an associated 

study identification number, and stored without names or identifying information. The age of 

community participants ranged from 23 to 85, and the mean of self-reported health problems was 

.86 (SD = 1.0; range of 0 to 4) on a health conditions index created for this sample (Table 4). As 

noted above, demographic characteristics of the community sample are summarized in Table 1.    

Assessment Procedures 

Individuals presenting for neuropsychological assessment were administered a 

neuropsychological assessment battery using a flexible battery approach, rather than a fixed 

battery approach (Lezak, Howieson, Loring, Hannay, & Fischer, 2004). That is, standard 

neuropsychological assessment batteries, or core sets of tests, have been established with 

variable, but routine groupings of tests for different types of patients (Sweet, Moberg, & Suchy, 

2000). However, the established neuropsychological assessment batteries were not adhered to 

rigidly and were modified as necessary based on the referral question and characteristics of the 



 51 

patient. The standard batteries were expanded with additional tests administered as warranted, or 

the standard batteries were reduced. For example, patients who were unable to comply with 

certain tests, who were easily fatigued, or who had sensory or physical limitations such as 

blindness or paresis were given a reduced test battery. The described flexible battery procedure is 

employed by approximately 70% of North American neuropsychologists (Sweet et al., 2000), 

and therefore, may be considered to be relatively standard practice.  

During the period covered by the clinical data collection (January 2009 thru December 

2009), there were primarily two neuropsychologists responsible for the neuropsychological 

assessments. Although these two neuropsychologists had different test preferences, there were 

several measures frequently used by both neuropsychologists. Measures frequently used by both 

neuropsychologists were identified for use in this study.  

Changes made in the standard assessment battery over time presented challenges to data 

collection. Several problematic changes in the standard test battery were made within the past 

one to two years. For example, the Wechsler Adult Intelligence Scale-Third Edition (WAIS-III; 

Wechsler, 1997a) was replaced with the Wechsler Adult Intelligence Scale-Fourth Edition 

(WAIS-IV; Wechsler, 2008), the Wechsler Memory Scales-Third Edition (WMS-III; Wechsler, 

1997b) was replaced with the Wechsler Memory Scales-Fourth Edition (WMS-IV; Wechsler, 

2009), the Controlled Oral Word Association Test (COWAT: Benton, & Hamsher, 1989) and 

Category Fluency Test were replaced with a similar measure, the D-KEFS Verbal Fluency which 

includes Phonemic Fluency, Categorical Fluency and Switching (Delis, Kaplan, & Kramer, 

2001), and the Boston Naming Test (BNT; Kaplan, Goodglass, & Weintraub, 1983) was 

replaced with the Naming Test of the Neuropsychological Assessment Battery (NAB; Stern, & 

White, 2003). These changes to the standard test battery restricted the time period covered by the 
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data collection, and restricted the number of participants who were given the same measures. The 

impact of changes in the standard assessment battery and the methods for dealing with these 

issues are discussed in the sections discussing the specific measures.  

 As indicated previously, the assessment batteries were modified based on characteristics 

of the patient. Modifications for more severely impaired patients or for patients with sensory or 

physical limitations included the administration of fewer tests, abbreviated versions of tests when 

available, and the selection of different measures. These reduced and modified batteries posed 

challenges to this study. Specifically, the decision to include participants who had received a 

reduced or modified assessment battery restricted the number of variables available for use in the 

study. In addition, the decision to include individuals who received a modified battery resulted in 

missing data for some analyses. Despite these challenges, the investigator made the decision to 

include these patients with reduced or modified batteries in order to capture valuable data at the 

lower end of the distribution for the measure of interest (CAFT Animal by Size condition), 

making the sample more representative of the population seen in neuropsychological assessment, 

and potentially increasing the variance for both the CAFT Animal by Size condition and the 

IADL. Participants who received a modified or reduced battery were selected for inclusion in 

this study based on receiving the principle measure of interest in this study, the CAFT Animal by 

Size condition, and a subset of the other variables of interest including Mini-Mental Status 

Examination (MMSE), California Verbal Learning Test-II Standard or Short Form, Digit Span, 

Boston Naming Test or Boston Naming Consortium to Establish a Registry for Alzheimer's 

Disease (CERAD) short version, CAFT Animal by Size, CAFT Relative Difference, D-KEFS 

Verbal Fluency, Trail Making Test, and the Instrumental Activities of Daily Living (IADL). 

These variables are discussed in more detail in the section dealing with measures. 
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Neuropsychological assessment measures were administered by trained psychometricians 

who held a Master's degree in psychology or counseling and were licensed mental health 

professionals, or by trained and supervised graduate psychology or counseling students 

performing neuropsychological assessments as part of a university practicum course. The 

investigator was one of the graduate students performing neuropsychological assessments. The 

other examiners were blind to the study hypotheses. All examiners received on-site training and 

were trained in the administration of the measures being utilized, with group training sessions, 

and weekly group meetings to insure standard administration and to address any questions or 

issues regarding testing. The examiners administered the measures in compliance with published 

instructions, noting any exceptions.  

Measures 

Demographic and Background Measures  

  For this study, demographic and health information was obtained from the participants. 

The clinical sample participants completed a neuropsychological case history questionnaire. The 

neuropsychological case history questionnaire requested information concerning the history of 

the presenting problem, medical history, current medications, neuropsychological symptoms, 

activities of daily living, instrumental activities of daily living (IADL), social information, 

education, and work history. Demographic and health information was obtained from the case 

history questionnaire, with an intake interview with the neuropsychologists providing additional 

information or clarifying information. Due to a clerical error, a few participants were given the 

wrong case history form. That is, these individuals completed a case history form used for 

general psychological concerns, rather than the case history form specific to neuropsychological 

concerns. This clerical error resulted in some missing data. The individuals who received the 

incorrect case history form were judged to share the dates of their appointments, with no other 
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systematic similarities.  Thus, this appears to be a random, rather than a systematic error.  

 The community sample participants also completed a demographic and health 

information questionnaire. The questionnaire used for the community sample consisted of a 

subset of the questions included in the neuropsychological case history form completed by the 

patients.  

Neuropsychological Assessment Measures 

A flexible battery approach was utilized rather than a fixed battery approach. Standard 

neuropsychological assessment batteries, or core sets of tests, were established with variable, but 

routine groupings of tests for different types of patients, but were not adhered to rigidly. The 

standard batteries were expanded with additional tests administered as warranted, or the standard 

batteries were reduced based on a patient's needs and abilities. For example, patients who were 

unable to comply with certain tests or who were easily fatigued were given a reduced test 

battery. 

A complete neuropsychological test battery was extensive and took 4 to 6 hours to 

complete, with breaks as needed. Due to the length of the assessment battery, there were 

numerous variables available, with 759 variables retrieved from the clinical data and entered into 

the data set. Each participant received all of the recommended measures, but only the variables 

of interest were used in this study.  

Controlled Animal Fluency Test (CAFT). As discussed previously in this paper, the 

CAFT (Ewing, 1985) is a measure of organized semantic fluency. The CAFT was administered 

and scored according to the directions specified by Roper (2007). The administration and scoring 

procedures utilized by Roper (2007) are modifications of the original procedures (Ewing, 1985). 

The examiner did not inform the participants explicitly of the 60-second time limit. The 
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examiner timed the participants inconspicuously using a stopwatch, but did not make any effort 

to conceal the stopwatch. The CAFT Animals Automatic and Animals by Size conditions were 

administered. The Relative Difference score was calculated using a corrected version of the 

formula erroneously reported by Baliz, 2008. The CAFT Alphabet and Animals by Alphabet 

conditions were not administered to the clinical sample. The investigator was asking the 

neuropsychologists to add measures to an already lengthy process, and the Alphabet and Animals 

by Alphabet conditions seemed somewhat redundant. Therefore, these conditions were not 

investigated in the clinical sample. The decision was made, however, to include the alphabet 

conditions in the community sample protocol, since these individuals were not impaired and the 

time required was brief. The CAFT was scored according to the guidelines used by Roper 

(2007). The CAFT is an experimental measure. Previous published studies used the CAFT with 

children and adolescents (Baliz, 2008; Roper, 2007). The CAFT has been used with adults ages 

20 to 40 and over age 60, but these results were not available (A. Tucker, personal 

communication, November 11, 2008). Therefore, there is little information available concerning 

the psychometric properties of the measure. The current study thus augments psychometric data 

for the CAFT.  

 Mini-Mental Status Examination (MMSE). The Mini-Mental Status Examination 

(MMSE; Folstein et al., 1975) has been used as a screening measure for cognitive impairment, to 

track cognitive changes over time, and to assess therapeutic agents (Crum, Anthony, Bassett, & 

Folstein, 1993; Lezak et al., 2004; Strauss, Sherman, & Spreen, 2006). It is brief, easily 

administered, and easy to score. The MMSE can be administered in 10 to 15 minutes. Norms are 

available based on age and educational level, based on a probability sampling of 18,000 

community-dwelling adults (Crum et al., 1993). The internal consistency of the MMSE ranged 
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from .31 for community-based samples to .96 for a mixed group of medical patients (Strauss et al., 

2006). The MMSE shows modest to high correlations with other brief cognitive screening 

instruments, and to other cognitive measures (Strauss et al., 2006). The MMSE appears to be 

sensitive to dementia, and sensitive to cognitive decline, but as the disorder becomes more 

severe, the test loses its sensitivity to change. An additional advantage to the MMSE is the 

wealth of literature reporting the use of the MMSE. The MMSE should not be used as the sole 

criteria for a diagnosis of cognitive impairment; rather, suspicious scores should receive more in-

depth testing. The traditional cut off score of 24 should not be used without regard to age or 

educational level, as this will lead to classification errors (Lezak et al., 2004). 

The MMSE was used as a screening measure of cognitive functioning. The MMSE was 

administered as part of the neuropsychological assessment batteries so that the community and 

clinical sample group members could be compared based on a screening measure of overall 

functioning. The MMSE was selected for its brevity and substantial research base. In the current 

study, with data from the sample as a whole (including both the community and clinical samples), the 

computed standardized alpha coefficient for the MMSE = .84. With data from the clinical sample, the 

computed standardized alpha coefficient for the MMSE = .83, and with data from the community 

sample, the computed standardized alpha coefficient for the MMSE = .55. The standardized alpha 

coefficient represented adequate scale reliability for this study population as a whole and for the 

clinical sample, and was comparable to the previously reported values. The standardized alpha 

coefficient for the community sample suffered due to limited variance in MMSE total raw scores in 

the community population. The MMSE total raw scores and the MMSE standard scores were both 

entered into the database. In initial exploratory analyses, the strength of associations using MMSE 

total raw scores versus MMSE standard scores were compared, and it was generally found that the 
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total raw scores showed greater association than the standard scores. This is likely due to the 

collapsing done in standard score calculations. Therefore, the total raw scores were used in analyses.   

 Digit Span. Although many individuals administered a neuropsychological assessment 

battery were administered either the Wechsler Abbreviated Scale of Intelligence (WASI; 

Wechsler, D., 1999), or substantial portions of the Wechsler Adult Intelligence Scale-IV (WAIS-

IV; Wechsler, 2008), the individuals suspected of being the most impaired were administered 

only the Digit Span subtest. Digit Span consists of a series of orally presented number sequences 

that the examinee repeats verbatim or in reverse order (Wechsler, 1997a). According to Lezak et 

al. (2004) Digits Forward measures efficiency of attention or freedom from distractibility, and 

Digits Backward is a measure of the ability to hold information in mind while performing a 

mental operation (working memory or mental tracking). Digit Span is a reliable test (r = .90) 

with reliability coefficients at or above .84 at all of the age groups (Sattler, 2001).  

California Verbal Learning Test-2nd Edition (CVLT-II) or California Verbal Learning 

Test-Short Form (CVLT-IISF). The purpose of the California Verbal Learning Test-Second 

Edition Standard Form (CVLT-II; Delis, Kramer, Kaplan, & Ober, 2000) and the California 

Verbal Test-Short Form (CVLT-SF) is to assess verbal learning and memory (Strauss et al., 

2006). The standard form assesses both recall and recognition of two word lists of 16 words. The 

short form is designed for individuals with suspected severe cognitive dysfunction. It differs 

from the standard form in several ways (a) the word list contains 9 words rather than 16, (b) only 

one word list is used, therefore there is no interference score, (c) the delays are shorter, and (d) 

the participant is given 4 learning trials, as opposed to 5 learning trials (Lezak et al, 2004; 

Strauss et al., 2006) .  

Both CVLT-II forms yield z scores for immediate recall (after 5 word lists repetitions for 

the standard form and 4 word lists repetitions for the short form), free recall following a short 
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delay (a 10 minute delay for the standard form and a 5 minute delay for the short form), and 

long-delay recall (a 20 minute delay for the standard form and a 10 minute delay for the short 

form). According to Strauss et al. (2006), raw scores on the Short Form were calibrated to raw 

scores on the Standard Form using equipercentile equating due to skewness of some variables on 

the Short Form, based on a sample of 278 participants who were given both forms in 

counterbalanced order. The CVLT-II was normed on 1087 adults in a normative sample 

representative of the U.S. population. The CVLT-II demonstrates acceptable psychometric 

properties for the primary scores. However, the process scores have poor reported reliability co-

efficients and should be interpreted with caution (Strauss et al., 2006). Most of the clinical group 

were administered the CVLT-II Standard Form (n = 84); however the more severely impaired 

individuals were administered the CVLT-IISF (n = 22). This study utilized the T-score derived 

from the total number of words recalled after successive trials. 

Delis-Kaplan Executive Function System (D-KEFS) Verbal Fluency. The Delis-Kaplan 

Executive Function System (Delis, Kaplan, & Kramer, 2001)  is a relatively new measure, which 

includes nine versions of existing or modified tests that are co-normed. The D-KEFS provides 

age stratified normative data (N = 1750) based on the 2000 U.S. Census. The D-KEFS Verbal 

Fluency test includes a measure of phonemic fluency using the letters F-A-S, two semantic 

fluency measures using the category of animals and the category of boy's names. In addition, the 

D-KEFS Verbal Fluency test has a category-shifting task (Strauss et al., 2006). The psychometric 

properties are discussed in Strauss et al. (2006). The internal consistency is high (.80-.89) for the 

Letter Fluency condition, and marginal (.60-.69) for the Category Fluency and Category 

Switching Total Switching conditions, and low (≤ .59) for the Category Switching Total Correct. 

Test-retest reliability was high (.80-.89) for Letter Fluency, Adequate (.70-.79) for Category 
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Fluency, and low (≤ .59) for Category Switching. Preliminary correlation analyses comparing the 

raw scores and the scaled scores of these measures revealed the raw scores to be more sensitive 

than the scaled scores. Therefore, this study utilized the Category Fluency raw score, the Letter 

Fluency raw score, and the Switching scaled score, which is based on a combination of time and 

accuracy.   

The Boston Naming Test (BNT). The purpose of the Boston Naming Test (BNT; Kaplan, 

Goodglass, & Weintraub, 1983) is to assess confrontation naming ability in response to line 

drawings (Strauss et al., 2006). The BNT is a widely used neuropsychological measure. The 

BNT was designed to identify individuals with dysnomia, but has demonstrated sensitivity to a 

variety of conditions including AD, VaD, and TBI (Lezak et al., 2004). According to Strauss et 

al. (2006), the standard 60-item version demonstrates good psychometric properties. The BNT 

was included in the standard neuropsychological battery. However, in 2009 the BNT was taken 

out of the standard battery and replaced with a newer confrontation naming test, the Naming Test 

of the Neuropsychological Assessment Battery (NAB; Stern & White, 2003). This change in the 

standard neuropsychological assessment battery was problematic for this study because data 

could not be used prior to January 2009 because of major changes in the assessment battery, and 

utilizing data collected beginning in January 2009 resulted in 83 participants administered the 

BNT and 37 administered the NAB Naming Test.  

The Naming Test of the Neuropsychological Assessment Battery. The Naming Test is one 

of 33 tests that comprise the Neuropsychological Assessment Battery (NAB; Stern & White, 

2003), a modular neuropsychological test battery designed to assess attention, language, 

memory, spatial functioning, and executive functioning. According to the NAB test manual 

(Stern & White, 2009), the NAB Naming Test provides demographically corrected norms based 
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on data collected from healthy community-dwelling individuals ranging in age from 18 to 97 (N 

= 1,448) and U.S. Census-matched norms (N = 950). The NAB is a confrontation naming task 

similar to the BNT with similar administration procedures (Yochim, Kane, & Mueller, 2009). 

However, the NAB utilizes color digital photographs, unlike the BNT, which uses black and 

white line drawings. The NAB has fewer items (31 items) than the BNT (60 items). The 

correlation between the NAB and the BNT is .56 for a non-impaired sample (Stern & White, 

2009), and .76 for an impaired sample (Yochim et al., 2009). As stated earlier, 37 participants in 

the clinical sample were administered the NAB, and 83 were administered the BNT. Thus, the 

choices were to abandon use of the naming variable completely or to combine the two variables. 

Since the variable of interest (CAFT Animals by Size) has verbal language and naming 

components, the relationship to an established naming measure was considered important to this 

study. Thus, the decision was made to create a variable combining these two measures. Since no 

conversion formula was available for the BNT and the NAB, and no data were available for 

individuals who received both measures, z-scores were calculated using the raw score means for 

these measures and the resulting z-scores were used to create a new variable combining the 

scores from the BNT and the NAB. Since these measures were used with the clinical sample, the 

correlation between the BNT and NAB is likely to be similar to the correlation in an impaired 

sample (.76).   

Trail Making Test. The Trail Making Test is considered a test of attention, speed, and 

mental flexibility (Strauss et al., 2006). The Trail Making Test was part of the Army Individual 

Test Battery (1944; as cited in Lezak et al., 2004) and was adapted by Reitan for inclusion in the 

Halstead Battery (1955; as cited in Strauss et al., 2006). The Trail Making Test is a timed test in 

which the participants connect dots containing either numbers or both numbers and letters. In 
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Part A, the participant connects dots with numbers 1 to 25. It is a test of attention, visual search, 

visual-spatial sequencing, speed, and motor function (Strauss et al., 2006). In Part B, the 

participant connects 25 dots alternating between numbers and letters (1-A-2-B-3-C, etc.). Trail 

Making Test Part B involves mental flexibility (shifting from number to letter) and more 

effortful processing (Lezak et al., 2004). Important for neuropsychological purposes, the use of 

the nonpreferred hand did not result in a clinically meaningful decline in performance in normal 

adults (Strauss et al., 2006). Therefore, individuals with dominant hand paralysis can be tested. 

The Trail Making Test is a very old and well-researched neuropsychological measure. All of the 

standard neuropsychological batteries included the Trail Making Test. Trail Making Test Part B 

was used as a traditional measure of executive functioning, in order to compare the measure of 

interest (CAFT, Animals by Size condition) with a traditional measure of executive functioning.   

Instrumental Activities of Daily Living. Instrumental activities of daily living include 

those functional activities that involve complex cognitive abilities including managing 

medication, managing finances, using transportation, using the telephone, maintaining a 

household, and meal preparation (Strauss et al., 2006). The Instrumental Activities of Daily 

Living Scale (IADL) was originally developed by Lawton and Brody (1969), but currently has 

several versions available, including a caregiver/informant version and a self-rating version. The 

original version had various point values for each item ranging from 3-point items to 5-point 

items. Thus, some items were given more weight than other items. The IADL version used in 

this study has eight items rated on a 3-point scale, with lower scores reflecting higher 

functioning. The IADL was completed by a caregiver or informant if available or by self-report, 

with the method of report being noted. Responses were coded 1 indicating that the individual 

could perform the activity without help, 2 indicating with some help, and 3 indicating that the 
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individual was unable to perform the activity. In addition, if the participant was unable to 

perform an activity or needed assistance, respondents were asked to indicate if this was due to 

physical problems or memory/thinking problems. According to Strauss et al. (2006), the IADL 

has high internal consistency (.93), high test-retest reliability (>.90), high rater reliability (≥ .85), 

and moderate to high correlations with other measures of functioning. The IADL was added to 

the standard neuropsychological assessment batteries in January 2009, thus excluding data 

collected prior to January 2009, since the IADL is prominent in this study. Using the individual 

IADL items, an IADL scale was constructed for use in the study by summing the responses to 

the IADL items and computing the mean of the variables only if at least seven out of the eight 

IADL items had valid values. Otherwise, the IADL was recorded as a system-missing value for 

that case. Using the mean value preserved the metric of the original IADL value for ease of 

interpretation, for example, Mean = 1 would indicate the ability to perform instrumental 

activities of daily living, on average, without help. In the current study, the computed standardized 

alpha coefficient for the IADL = .93. This standardized alpha coefficient represented adequate scale 

reliability for this study population and was comparable to the previously reported values. 

Health Condition Index. For the purposes of this study, a Health Condition Index (shown in 

Appendix A, and scored as a count total of the number of items check) was computed using self-

report of various health conditions. This information was obtained from the Neuropsychological Case 

History questionnaire for the clinical sample, and from the health and demographic information 

questionnaire completed by the community sample. Specific conditions included in the computation 

of the Health Condition Index included stroke, seizures, dementia, high blood pressure, diabetes, 

heart attack, cardiovascular disease, a neurological disorder, brain damage, or a serious mental 

disorder. 
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CHAPTER III 

RESULTS 

Descriptive Statistics and Group Differences 

In order to describe the characteristics of the sample used for this study, frequency counts 

and percentages were calculated for the categorical variables gender, race/ethnicity, marital 

status at the time of data collection, employment status at the time of data collection, and health 

conditions. Frequency counts and percentages for the categorical variables are reported in Table 

1. For the clinical sample, frequency counts and percentages for categorical diagnostic 

impressions are reported in Table 2. For the continuous demographic variables age, and 

education, sample means and standard deviations were computed. The descriptive statistics for 

the continuous demographic and assessment variables are presented in Table 3.  

For the continuous measurement variables, sample means, standard deviations, skewness, 

standard error of skewness, ratio of skewness/standard error of skewness, kurtosis, standard error 

of kurtosis, and ratio of kurtosis/standard error of kurtosis were computed in order to assess 

univariate normality of the distribution of these variables. Analyses revealed non-normal 

univariate distribution for a number of variables. Variable transformations were considered. 

However, variable transformations typically make the meaningfulness of scores more difficult to 

interpret. Thus, after discussing this issue with the research advisor, a decision was made against 

data transformation. These data are reported for the following continuous variables: age, 

education, the Controlled Animal Fluency Test (CAFT) Animal by Size Condition, CAFT 

Relative Difficulty by Size , the D-KEFS Phonemic Fluency, Categorical Fluency, and 

Switching, Trail Making Test Part B (TMT-B), Digit Span, a composite Naming Test 

(BNT/NAB Naming), California Verbal Learning Test-II (CVLT-II/CVLT-SF), Mini-Mental 
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Status Examination (MMSE), and the Instrumental Activities of Daily Living (IADL). Refer to 

Table 3 for the characteristics of these variables.  

Chi-square analyses were performed to determine any association between group 

membership (community sample, clinical sample) and categorical variables for race/ethnicity, 

marital status, employment status, and health conditions. Chi-square values and p values are 

reported in Table 1. The chi-square analyses revealed significant group differences for marital 

status, employment status, and health conditions. In the community group, there was a higher 

proportion of participants who were married and currently employed, than in the clinical group. 

In addition, there was a higher proportion of participants who were voluntarily retired in the 

community group, with a higher proportion of participants in the clinical group who were retired 

for medical reasons or who were disabled. There was a higher proportion of participants in the 

clinical sample reporting a doctor had diagnosed them with high blood pressure, cardiovascular 

disease, diabetes, seizures, stroke, psychiatric disorders, and brain damage. The results were 

nonsignificant for heart attack, neurological disorder, and dementia. The nonsignificant result for 

dementia is not surprising considering the wording of the question, because, individuals who 

have been referred for neuropsychological assessment are often referred in order to assist with 

the diagnosis of dementia, but, in most cases, dementia has not yet been diagnosed. The Results 

were non-significant for gender and race/ethnicity.  

Scale Reliabilities and Atheoretical Inferential Statistics 

Scale reliability analyses were performed for the Instrumental Activities of Daily Living 

(IADL) and the Mini-Mental Status Examination (MMSE). Inter-item correlations were 

calculated and standardized item alpha reported for each scale used in this study. Refer to Table 

4 for standardized item alpha values for the MMSE for community sample. There is no item 

alpha calculation for the community sample IADL as there was insufficient variance. Refer to 
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Table 5 for standardized item alpha values for the clinical sample. Refer to Table 6 for 

standardized item alpha values for the study sample as a whole. The results of scale analyses 

revealed that the scales used in this study demonstrated adequate reliability with this sample as a 

whole, and for the clinical sample. However, the IADL is not meaningful for this community 

sample with little or no IADL difficulties 

In order to characterize the sample and to look for group differences, a number of 

atheoretical analyses that may capitalize on chance were completed before doing any formal 

testing of hypotheses. Independent t-tests were conducted to compare the participants' scores 

based on sample group (community or clinic) and based on gender. Refer to Table 7 for the 

means and standard deviations by sample group. Refer to Table 8 for the means and standard 

deviations by gender for the combined sample group (community and clinic). Refer to Table 9 

for the means and standard deviations by gender for the clinical sample. Refer to Table 10 for the 

means and standard deviations by gender for the community sample. The results indicated 

significant differences between groups based on group membership (community sample, clinical 

sample), specifically the clinical sample demonstrated a significantly higher mean score on the 

measure of instrumental activities of daily living (M = 1.43, SD = .54, t(128.37) = -9.03, p < 

.001) indicating significantly poorer functioning than the community sample (M = 1.00, SD 

=.02). In addition, the clinical sample demonstrated significantly higher scores on the Health 

Conditions Index (M = 1.85, SD = 1.35, t(259.76) = -6.68, p < .001), indicating more health 

conditions reported than the clinical group (M = .86, SD = 1.04). Furthermore, the clinical group 

reported higher levels of depression (M = 1.07, SD = 1.14, t(181) = - 8.17, p < .001) than the 

community group (M = .20, SD = .46). The clinical sample demonstrated poorer performance on 

measures of mental status using the total score (M = 25.33, SD = 5.58, t(116.84) = 7.20, p < 
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.001), mental status using the standard score (M = 83.31, SD = 31.08, t(105.17) = 5.74, p < .001), 

animal fluency (M = 14.25, SD = 5.61, t(264) = 8.80, p < .001), set loss (M = .11, SD = .44, 

t(154.31) = -2.58, p < .05), and the CAFT Animals by Size condition (M = 8.21, SD = 3.48, 

t(264) = 8.77, p < .001) indicating poorer functioning on these measures, than the community 

sample on the same measures of mental status using the total score (M = 29.31, SD = 1.36), 

mental status using the standard score (M = 100.64, SD = .97), animal fluency (M = 20.30, SD = 

5.58), set loss (M = .01, SD = .09), and the CAFT Animals by Size condition (M = 11.80, SD = 

3.15).   In addition to mean set loss being significantly different for the clinical and community 

groups, set loss was noted to occur very rarely, with little overlap in the standard deviations for 

the two groups. Thus, set loss, when present may be pathognomonic. The clinical group was 

significantly less educated as measured by years of education (M = 12.76, SD = 2.63, t(260) = 

6.25, p < .001) than the community group (M = 14.79, SD = 2.62). Refer to Table 7 for all 

means, standard deviations, t-test values, and degrees of freedom for differences based on group 

membership (community versus clinical sample).  

Group comparisons based on gender revealed males in the community sample were 

significantly more educated (M = 15.78, SD = 2.50, t(122) = 3.54, p < .01) as measured by years 

of education, than the females in the community sample (M = 14.15, SD = 2.51), with this 

difference being reflected in the combined samples. In addition, the females in the clinical 

sample had significantly higher mean scores on measures of mental status based on total scores 

(M = 26.88, SD = 4.31, t(79.84) = -3.22, p < .01) and mental status based on standard scores (M 

= 92.44, SD = 28.99, t(104) = -3.57, p < .001) than the males on measures of mental status based 

on total scores (M = 23.42, SD = 6.35) and mental status based on standard scores (M = 71.85, 

SD = 30.07). Furthermore, females in the clinical sample had significantly higher mean scores on 
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measures of category fluency (M = 30.73, SD = 11.39, t(139) = -2.46, p < .05), and category 

switching (M = 8.26, SD = 4.24, t(136) = -2.9, p < .01) than the males in the clinical sample for 

the same measures of category fluency (M = 26.10, SD = 10.65) and category switching (M = 

6.25, SD = 3.76 ). The results of t-test analyses by gender are presented in Table 8, Table 9, and 

Table 10.   

One-way analyses of variance (Oneway ANOVAs, Oneways) were conducted to explore 

the impact of race/ethnicity for the three groups European American/White, American 

Indian/Alaskan Native, and Other Race/Ethnicity on the variables of interest.  It should be noted 

that the sample sizes were unequal, since unequal sample sizes make the ANOVA test less robust 

to heterogeneity of variance. Although the sample sizes were unequal, none of the analyses met 

simultaneous conditions of heterogeneity of variance as tested using the Levene test of 

heterogeneity of variance, greatly unequal sample cell sizes, and significant omnibus F statistic. 

There were statistically significant differences based on race/ethnicity on the Health Conditions 

Index (see Table 11). Post-hoc comparisons using the Tukey HSD range test for significance 

indicated the mean score for the American Indian/Alaskan Native group on the health conditions 

index (Health Index M = 2.50, SD = 1.45) was significantly different from the mean score of the 

European American/White group (M = 1.33, SD = 1.26) indicating the American Indian/Alaskan 

Native group reported more health conditions than European American/White group. In addition, 

the mean score for the American Indian/Alaskan Native group on the health conditions index 

(Health Index M = 2.50, SD = 1.45) was significantly different from the mean score of the group 

Other Race/Ethnicity (M = 1.27, SD = 1.62) indicating the American Indian/Alaskan Native 

group reported more health conditions than this group also. The results of the ANOVAs are 

reported in Table 11.  
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In addition, as noted above, exploratory correlational data analyses were performed to 

examine the relationship among the continuous variables. Correlational analyses are reported in 

Table 4 for the community sample, Table 5 for the clinical sample, and Table 6 for the sample as 

a whole. Correlational analyses revealed a number of significant correlations among the study 

variables as expected due to the selection of variables. For several measures, both raw scores and 

scale scores were available for use (MMSE, D-KEFS Letter Fluency, D-KEFS Category 

Fluency). For these measures, both raw scores and scale scores were included in this preliminary 

correlation in order to compare the raw scores and the scaled scores of these measures to aid in 

the decision regarding which scores to use in subsequent analyses. The strengths of the 

associations were compared and it was generally found that raw scores showed greater 

association than standard scores, likely due to the collapsing of data performed in the calculation 

of scale scores. Therefore, raw scores were used in subsequent analyses. Inspection of the 

correlation matrix revealed some high correlations that had the potential to be problematic due to 

concerns regarding possible collinearity. In particular, there was a strong positive correlation 

between the D-KEFS Category Fluency Test and the primary measure of interest, the CAFT 

Animal by Size condition (r = 71, n = 141, p < .001). A high correlation was expected since the 

D-KEFS Category Fluency Test is also a verbal fluency task and includes an animal fluency 

condition. However, one of the purposes of the study was to examine the performance of CAFT 

Animal by Size in comparison to other tests of EF and other similar tests. Therefore, for 

theoretical reasons, the decision was made to include D-KEFS Category Fluency Test in a subset 

of the subsequent analyses, with the understanding that this variable may be problematic and will 

be removed for some analyses in order to examine the performance of the CAFT Animal by 

Size.  
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Tests of Hypotheses 

Goal 1 was to compare the time limited organized semantic fluency task (CAFT Animals 

by Size condition: name as many animals as possible in order of size from smallest to largest in 

60 seconds) with established neuropsychological tests and measures for this real-world mixed 

neurological group. This first goal had two parts.  

Goal 1-a of this study was to compare the CAFT, as a measure of EF, with other, 

established, EF measures. The Pearson product-moment correlations were calculated between the 

time limited organized semantic fluency task (CAFT Animal by Size) and each of the other 

neuropsychological tests considered conventional measures of EF, specifically the D-KEFS 

Phonemic Fluency, Category Fluency, and Switching, and the Trail Making Test Part B (see 

Table 5). The community sample was not administered the neuropsychological test battery; 

therefore, only Animal Fluency (r = .55, n = 124, p < .001) was available for the community 

sample. For the clinical sample, the observed correlations between the conventional measures of 

EF (D-KEFS Phonemic Fluency, Category Fluency, and Switching, and the Trail Making Test 

Part B) and the CAFT Animal by Size were (r = .48,  n = 138 p < .001) for Switching, (r = .53, n 

= 142, p < .001) for Phonemic Fluency, (r = .59, n = 134,  p < .001) for Trail Making Test Part 

B,  (r = .70, n = 142,  p < .001) for Animal Fluency, and  (r = .71, n = 141,  p < .001) for 

Category Fluency.  

Goal 1-b was to compare the time limited organized semantic fluency task, CAFT 

Animals by Size condition, with other, established, neuropsychological tests and measures. The 

Pearson product-moment correlations were calculated between the (CAFT Animals by Size) and 

each of the other neuropsychological tasks, specifically Digit Span, naming as measured by the 

combine BNT/NAB Naming variable, verbal learning as measured by the combined CVLT-
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II/CVLT-SF variable, and Mini-Mental Status Examination (MMSE) total score. The observed 

correlations were Digit Span (r = .32, n = 120, p < .001) , BNT/NAB (r = .58, n = 120, p < .001),  

CVLT-II/CVLT-SF (r = .56, n = 106, p < .001), MMSE (r = .61, n = 107, p < .001). The 

correlations are presented in Table 5. 

Goal 2 was to determine how well the time limited organized semantic fluency task, 

CAFT Animals by Size condition, correlated with overall functioning as indicated by a measure 

of instrumental activities of daily living (IADL). The Pearson product-moment correlations were 

calculated between the (CAFT Animal by Size) and the Instrumental Activities of Daily Living 

(IADL). The CAFT Animal by Size demonstrated a significant moderate negative correlation 

with instrumental activities of daily living as measured using the IADL for the combined clinical 

and community sample (r = -.46, n = 248, p < .001), and for the clinical sample (r = -.38, n = 

129, p < .001). On the IADL lower scores indicated a higher level of functioning; therefore, 

increased performance on the CAFT Animal by Size was associated with better functioning on 

tasks of instrumental activities of daily living (IADL).  

 Goal 3 was to determine which subset of neuropsychological tests and measures best 

predicted overall functioning as indicated by IADL scores. A series of hierarchical regression 

analyses were used to test this hypothesis using the combined clinical and community sample. 

Since zero-order correlations revealed significant correlations among variables, there 

were concerns regarding possible collinearity. Therefore, prior to the performance of standard 

multiple regression, collinearity diagnostics were examined to assess collinearity. Tolerances 

ranged from .26 for Category Fluency Raw Score to .98 and Variance Inflation Factors (VIF) 

ranged from 1.1 to 3.1. According to Pallant (2006), tolerances less than .10 and VIF values of 

10 or above suggest multicollinearity; therefore, tolerances and VIF values were within 
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acceptable ranges according to these guidelines. All variables were retained for further analysis; 

however, the Category Fluency Raw Score was used only in statistical analyses designed to 

compare the performance of the Category Fluency test directly with the CAFT Animal by Size 

condition.   

Graphic representations of the data were examined to assess for normality, linearity, and 

homoscedasticity. The normal probability plot was a reasonably straight diagonal line with slight 

deviations suggesting no major deviations from normality. The scatterplot of regression 

standardized residuals to regression standardized predicted residuals generally supported the 

assumptions of normality, linearity, and homoscedasticity. Visual inspection of the scatterplot 

revealed one community sample case potential outlier. Inspection of the characteristics of this 

case revealed an 80 year old, female with an eighth grade education who had never worked, with 

no reported health problems and no reported problems with IADL. This case was retained. 

Further inspection of the scatterplot of regression standardized residuals to regression 

standardized predicted residuals revealed the presence of potentially problematic outliers. 

Casewise diagnostics revealed seven cases with standardized residuals greater than 3.0, (case 

number/study identification numbers:  142/20022, 157/20038, 158/20039, 185/20068, 

224/20117, 245/20140, 253/20148), indicating the need for further assessment of extreme cases. 

Inspection of these cases revealed all cases were severely impaired individuals from the clinical 

sample. The decision was made to retain these cases. Cook’s distance values were calculated to 

assess further for problematic outliers. The Cook’s distance values were within acceptable ranges 

(Cook’s distance maximum = .10) indicating no outliers had high influence on the regression 

line. The decision was made to include the extreme cases for further analyses realizing the 

potential impact on the statistical analysis.  
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For the first hierarchical multiple regression, the control variables of age and education 

were entered together on the first step, followed by the traditional measures of executive function 

entered together on the second step, with CAFT Animal by Size entered on the third and final 

step. The overall model was significant [F(7,115) = 7.28, p < .001]. After the control variables 

age and education were entered, the overall model explained 9.7 percent of the variance (R2 = 

.097). After the addition of the traditional measures of executive function, the overall model 

explained 29.6 percent of the variance (R2 = .296). The traditional measures of executive function 

explained an additional 19.8 percent of the variance (ΔR2 = .198). After the addition of CAFT 

Animal by Size, the overall model explained 30.7 percent of the variance (R2 = .307). CAFT 

Animal by Size explained an additional 1.1 percent of the variance (ΔR2 = .011). After all of the 

variables had been entered into the equation, only education (β = -.22, t = -2.46, p < .05) and 

Category Switching (Scale Score) (β = -21, t = -2.10, p < .05) made a statistically significant 

contribution. CAFT Animals by Size did not make a significant contribution beyond the 

traditional tests of executive function. However, this does not mean that CAFT Animals by Size 

would not make a significant contribution, given a different equation.  

For the second hierarchical multiple regression, the control variables of age and 

education were entered together on the first step, with CAFT Animal by Size entered on the 

second and final step, in order to examine the CAFT Animal by Size as a predictor of IADL. The 

overall model was significant [F(3,242) = 26.47, p < .001]. After the control variables age and 

education were entered, the overall model explained 9.7 percent of the variance (R2 = .097). After 

the addition of CAFT Animal by Size, the overall model explained 24.7 percent of the variance 

(R2 = .247). CAFT Animal by Size explained an additional 15 percent of the variance (ΔR2 = 

.15). Only two variables made a statistically significant contribution, in order of importance, 
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CAFT Animals by Size (β = -.41, t = -6.939, p < .001), and education (β = -.19, t = -3.27, p < 

.01). 

For the third hierarchical multiple regression, the control variables of age and education 

were entered together on the first step, followed by Category Fluency entered on the second step, 

with CAFT Animal by Size entered on the third and final step. The overall model was significant 

[F(4,123) = 11.73, p < .001]. After the control variables age and education were entered, the 

overall model explained 9.7 percent of the variance (R2 = .097). After the addition of Category 

Fluency, the overall model explained 25.9 percent of the variance (R2 = .259). CAFT Animal by 

Size explained an additional 1.7 percent of the variance (ΔR2 = .017). Only two variables make a 

statistically significant contribution, in order of importance, Category Fluency (β = -.30, t = -

2.23, p < .05), and education (β = -.25, t = -2.97, p < .01). CAFT Animals by Size did not make a 

significant contribution beyond Category Fluency.  

The fourth multiple regression was a stepwise regression utilizing a Forward Method 

with the variables entered one at a time, with the order of entry based on calculations performed 

by the computer program (SPSS) using statistical criteria such that the variable with the greatest 

strength in predicting group membership (clinical group membership versus community group 

membership) is entered first, and the variable with the second greatest strength entered second, 

with this process continued until entry of remaining variables does not significantly improve 

prediction. The control variables age and education were entered into the equation, together with 

all of the measures of executive functioning. The overall model was significant [F(3,114) = 

12.88, p < .001]. At step one, Category Fluency first entered into the equation, followed by 

education, with Category Switching entering last. CAFT Animals by Size was not entered into 

the equation. After Category Fluency entered the equation, the overall model explained 18.0 
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percent of the variance (R2 = .18). After education was entered, the overall model explained 22.7 

percent of the variance (R2 = .227). Thus, it appears that education and Category Switching are 

better predictors of IADL than CAFT Animals by Size. 

For the final hierarchical multiple regression, the control variables of age and education 

were entered together on the first step, with Category Fluency and CAFT Animal by Size entered 

together on the second and final step. The overall model was significant [F(4,123) = 11.733, p < 

.001]. After the control variables age and education were entered, the overall model explained 

9.7 percent of the variance (R2 = .097). After the addition of Category Fluency and CAFT 

Animal by Size, the overall model explained  27.6 percent of the variance (R2 = .276). Only two 

variables made a statistically significant contribution, in order of importance, Category Fluency 

(β = -.30, t = -2.23, p < .05), and education (β = -.25, t = -2.97, p < .01). CAFT Animals by Size 

did not make a significant contribution.  

Goal 4 was to establish normative data for the time limited organized semantic fluency 

task in a clinical sample and in a community sample. Means and standard deviations were 

calculated based on 10 age groups (< 37, 37-45, 46-48, 49-54, 55-61, 62-65, 66-69, 70-74, 75-

78, 79+) for the sample as whole, for the community group, and for the clinical group. Refer to 

Table 12 through Table 19 for the norms based on age. Also, means and standard deviations 

were calculated based on education levels (less than high school, High School Diploma or 

General Equivalency Degree (GED), high school plus some college or additional post-high 

school training, and college degree) for the sample as whole, for the community group, and for 

the clinical group. The norms based on education level can be found in Table 20 through Table 

27. Additionally, the possibility of creating norms based on age and education levels 

simultaneously was examined, but using cross-tabulation extremely small cell sizes were 
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discovered; therefore, further breakdown of the norms did not make sense given the size of the 

sample.  

Goal 5 was to determine if the time limited organized semantic fluency task (CAFT 

Animals by Size condition) predicted membership in the clinical group versus the community 

group using simple logistic regression. It was hypothesized that the CAFT Animal by Size 

condition would be a significant predictor of group membership in the clinical group versus the 

control group. To test this hypothesis, a logistic regression analysis was performed using CAFT 

Animal by Size to predict group membership (clinical versus control). The logistic regression 

analysis was significant as indicated by the Omnibus Tests of Model Coefficients goodness of fit 

test (χ2(1) = 70.32, p < .001) indicating support for the model. Thus, CAFT Animal by Size was 

found to be a significant predictor of group membership (clinical or community).  The model 

correctly classified 69.9 percent of the clinical cases overall. The sensitivity of the model was 

.746, that is, the CAFT Animal by Size accurately identified 74.6 percent of the clinical sample. 

The specificity of the model was .645, that is, the CAFT Animal by Size correctly identified 64.5 

percent of the community sample. An increase in CAFT Animal by Size score resulted in a 

decreased probability of being in the clinical sample (B = -.35). CAFT Animal by Size score was 

a significant predictor of group membership (p < .001), with an odds ratio of Exp(B) = .71 (95% 

CI = .64 to .78), indicating as CAFT Animal by Size score increases by one point, the odds of 

being in the clinical group is multiplied by .71, thus decreasing the odds.   

A second logistic regression analysis was performed with the MMSE entered in the first 

step, followed by CAFT Animal by Size, to predict group membership (clinical versus 

community). With the MMSE alone entered, the logistic regression analysis was significant as 

indicated by the Ominbus Tests of Model Coefficients goodness of fit test (χ2(1) = 72.76, p < 
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.001) . The model correctly classified 71 percent of the cases overall. The sensitivity of the 

model was .486, that is, the MMSE accurately identified 48.6 percent of the clinical sample, 

compared to 74.6 percent in the previous model. The specificity of the model was .903, that is, 

the MMSE correctly identified 90.3 percent of the community sample, compared to 64.5 percent 

in the previous model. Thus, the MMSE alone does not identify as many individuals in the 

clinical group.  

With the addition of the CAFT Animal by Size, the model was again significant as 

indicated by the Omnibus Tests of Model Coefficients goodness of fit test (χ2(2) = 89.52, p < 

.001) . The model correctly classified 74.5 percent of the cases overall. With the addition of the 

CAFT Animals by Size, the sensitivity of the model was .607, accurately identifying 60.7 

percent of the clinical group. The specificity of the model was .863, that is, with the addition of 

the CAFT Animals by Size, the model correctly identified 86.3 percent of the community 

sample. The MMSE was a significant predictor of group membership (p < .001),  with an odds 

ratio of Exp(B) = .68 (95% CI = .57 to .83). CAFT Animal by Size score was a significant 

predictor of group membership (p < .001),  with an odds ratio of Exp(B) = .78 (95% CI = .70 to 

.89). This means, with a one-point increase in CAFT Animal by Size score, the odds of being in 

the clinical group is multiplied by .78, thus an increase in CAFT Animal by Size decreases the 

odds of being in the clinical group. 
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CHAPTER IV 

DISCUSSION 

As discussed in the introduction of this paper, executive dysfunctions are considered "the 

most crippling and often the most intractable disorders" (Lezak et al., 2004, p. 181), and 

executive dysfunction has been associated with poor occupational and social outcomes in 

individuals with brain damage.  Individuals with impaired EF may retain the cognitive capacities 

and skills to perform an activity, but lack the executive control to plan, organize, and execute the 

activity appropriately, while inhibiting inappropriate or incompatible behaviors, and sustaining 

attention until goal completion (Lezak et al., 2004).  Executive dysfunction has been associated 

with a number of conditions including dementia, mild cognitive impairment (MCI), cerebral 

vascular disorders, and traumatic brain injury (TBI). An increase is expected in the incidence and 

prevalence of conditions associated with executive dysfunction in the future due to the aging of 

the baby boomers, the increase in life expectancy, brain injuries from recent wars, and medical 

and technological advances to increase survival rates and life expectancy. Thus, the number of 

individuals with executive dysfunction is expected to increase. New and improved methods of 

detecting and measuring executive dysfunction are needed because of this increase in the 

population who will likely need to have EF assessed, and because of the potential advantages of 

early detection. EF measures that are more sensitive to decrements might allow the detection of 

executive dysfunction in the early stages of dementing processes, perhaps even during the 

prodromal phase. Early detection might lead to improved treatment, including slowed 

progression with the possibility of earlier medication use with earlier detection, thus allowing 

both extended functioning and allowing individuals to make plans while they are still capable of 

decision-making. In addition, improved assessment methods may prove valuable in monitoring 
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the course of disease progression, and in differentiation and in prediction of the prognosis. 

Detection of mild executive dysfunction (MEDF) might help to prevent further accidents or 

injury leading to more severe disabilities. Improved measures of EF may provide more sensitive 

monitors of neuropsychological decline in both normal aging and degenerative processes. 

The Purpose of the Study 

 The purpose of the current study was to investigate an organized semantic fluency task, 

the Controlled Animal Fluency Task (CAFT) as a measure of executive functioning (EF) in 

adults, and to investigate the relationship of EF, as measured by CAFT, with instrumental 

activities of daily living (IADL). Participants (N = 266) consisted of two distinct sample groups, 

a clinical sample (n = 142) utilizing neuropsychological assessment data collected at an 

outpatient psychological center, and a community sample (n = 124) consisting of volunteers 

recruited from the community surrounding the outpatient clinic.  

The term organized semantic fluency, as used in this study, was introduced by Harrison 

(J. R. Harrison, personal communication, October 27, 2008) to differentiate tests of semantic 

fluency that ask the respondent to manipulate or to organize semantic information in some way. 

This is in comparison to traditional semantic (category) fluency tasks, which simply require 

recall and/or retrieval of items in a semantic category. Organized semantic fluency tasks are 

conceptualized to increase the demands on executive functioning by increasing the task demands 

of added novelty and complexity. Thus, organized semantic fluency tasks may be more sensitive 

to executive dysfunction than traditional semantic fluency tasks. A measure of organized 

semantic fluency, the Harrison Organized Semantic Fluency Test (HOSFT), has been in use by 

Harrison and colleagues (J. R. Harrison, personal communication, October 27, 2008). The 

HOSFT is subjectively rated as disrupted or intact, with no extant normative data. A review of 
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the existing literature revealed another, similar, organized semantic fluency task had been used in 

Australia by Tucker and colleagues (Baliz, 2008; Roper, 2007; A. Tucker, personal 

communication, October 7, 2008), the Controlled Animal Fluency Task (CAFT). Both the 

HOSFT and the CAFT are experimental measures. The CAFT was the focus of this study, with 

the goal of adding to the limited existing body of literature. The CAFT has been shown to be a 

sensitive measure of executive dysfunction in two studies (Baliz, 2008; Roper, 2007). Roper 

(2007) found the CAFT to be more sensitive to executive dysfunction in a group of children with 

ADHD than simple verbal fluency tasks. In addition, the CAFT Animal by Size task and 

Alphabet task, were more sensitive to the type of executive dysfunction experienced by ADHD 

children than the Trail Making Test Part B. Baliz (2008) found the CAFT Animals by Size and 

CAFT Relative Difficulty Size measures to be sensitive to the type of executive dysfunction 

experienced by inhalant abusing adolescents and young adults, when previous studies had failed 

to find evidence of executive dysfunction in adolescent inhalant abusers using the Trail Making 

Test and the Stroop Color-Word Test. Thus, the CAFT appears to warrant further investigation 

as a potentially more sensitive measure of EF.  

Discussion of Findings Related to Sample Characteristics and Group Differences 

A number of significant findings were discovered in the process of describing the 

characteristics of the sample. It should be noted that these series of analyses might capitalize on 

chance, resulting in Type I error; therefore, these results should be viewed cautiously. In 

addition, sample characteristics may have biased the results since the group sizes were not equal. 

Specifically, the sample for the current study contained more participants who were women, 

Caucasian, and married or living with others. In addition, the clinical sample was larger than the 

community sample as shown in Table 1.  
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Chi-square analyses were performed to determine any association between group 

membership (community sample, clinical sample) and categorical demographic variables for 

race/ethnicity, marital status, and employment status as shown in Table 1. The chi-square 

analyses revealed significant group differences for marital status, employment status, and health 

conditions. Specifically, in the community group, there was a higher proportion of participants 

who were married or living with a partner and currently employed, than in the clinical group. In 

addition, there was a higher proportion of participants who were voluntarily retired in the 

community group, with a higher proportion of participants in the clinical group who were retired 

for medical reasons or who were disabled. These findings were not surprising considering the 

clinical group consisted of individuals who had presented for neuropsychological assessment due 

to suspected dysfunction or impairment, with potential impact on social or occupational 

functioning. 

Chi-square analyses were also performed to determine any association between group 

membership (community sample, clinical sample) and health conditions. The chi-square analyses 

revealed a higher proportion of participants in the clinical sample reporting a doctor had 

diagnosed them with high blood pressure, cardiovascular disease, diabetes, seizures, stroke, 

psychiatric disorders, and brain damage. The results were nonsignificant for heart attack, 

neurological disorder, and dementia. The finding that the clinical sample reported significantly 

more health conditions was not surprising considering the clinical sample had presented for 

neuropsychological assessment due to suspected dysfunction or impairment. The nonsignificant 

result for dementia was not surprising considering the question asked if individuals had been 

diagnosed with the condition. Since individuals who have been referred for neuropsychological 

assessment are often referred in order to assist with the diagnosis of dementia, in many cases, 
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dementia has not been diagnosed yet. The nonsignificant finding for heart attack was surprising 

since many of the risk factors for heart attack (Von Korn et al., 2008) are also risk factors for 

conditions leading to cognitive disorders, risk factors such as hypertension (Gahn, 2006; Johns 

Hopkins Medicine, n.d.; Mathias & Burke, 2009; Norving, 2003; O'Brien and Lilienfeld, 2002), 

age, diabetes, and smoking, (Mathias & Burke, 2009; Norving, 2003). In addition, ischemic heart 

disease is a possible risk factor for cognitive decline (Norving, 2003). However, cognitive 

dysfunction may be unrecognized in nondemented cardiac patients (Barclay, Weiss, Mattis, 

Bond & Blass, 1988). Thus, it is possible that some of the community group had cognitive 

decline, but had no awareness. Similarly, the nonsignificant finding for neurological disorder 

was surprising, since a variety of neurological disorders may be associated with cognitive decline 

(Snyder, Nussbaum, & Robins, 2009). The results were non-significant for gender and 

race/ethnicity. 

Discussion of Community and Clinical Sample Differences 

Independent t-tests revealed group differences based on sample group (community or 

clinic). As expected, based on previous research (Bell-McGinty, Podell, Franzen, Baird, & 

Williams, 2002; Goverover, 2004; Pereira, Yassuda, Oliveira & Forlenza, 2008), the clinical 

sample demonstrated a significantly higher mean score on the measure of instrumental activities 

of daily living (IADL) indicating significantly poorer functioning than the community sample. In 

addition, the clinical sample demonstrated significantly higher scores on the Health Conditions 

Index, indicating more health conditions reported than the clinical group. Furthermore, the 

clinical group reported higher levels of depression than the community group. The finding of 

higher levels of depression for the clinical group was consistent with previous research 

indicating the prevalence of depression in adults with dementia or milder forms of cognitive 

impairment (Migliorelli et al., 1995; Okura et al., 2010).  Okura et al. (2010) reported 
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neuropsychiatric symptoms including depression are highly prevalent in older adults with 

dementia or milder forms of cognitive impairment. Migliorelli et al. (1995) reported a prevalence 

of depression among individuals with Alzheimer's disease to be as high as 86%.  

The clinical sample demonstrated poorer performance on measures of mental status, 

animal fluency, set loss, and the CAFT Animals by Size condition indicating poorer functioning 

on these measures, than the community sample on the same measures. Set losses are among the 

qualitative errors that are quantified by the DKEFS Verbal Fluency (Baron, 2004), with standard 

scores provided. Other qualitative errors quantified by the DKEFS include rule violations, and 

repetitions.  According to Baron (2004), empirical data to substantiate the value of the qualitative 

errors quantified by the DKEFS is lacking.  The current study, included set loss as a variable 

representing the raw score of the total number of set loss errors demonstrated during the DKEFS 

Verbal Fluency test, summed across all conditions included in the DKEFS Verbal Fluency test. 

Thus, set loss represented a cumulative score of the number of set loss errors occurring during 

the administration of the Letter Fluency condition (F-A-S), plus the Category Fluency condition 

(animals, boys' names), and the Category Switching condition (fruits, vegetables). Set loss errors 

represent a loss of response set and departure from the current task.  Set loss errors as exhibited 

in the context of verbal fluency could be demonstrated by reverting to a previous task, diverging 

into a tangential process, or blatant departure from the task.  As an example of reverting to a 

previous task, an individual engage in the animal fluency condition may revert to the previous 

task of letter fluency while naming animals (dog, cat, alligator, ant, [reverting to naming things 

beginning with the letter A] apple, airplane). As an example of a tangential set loss process, an 

individual engaged in naming fruit may deviate into naming food, and then deviate further into 

naming things found in the supermarket (apple, banana, bread, eggs, detergent, bleach, mop). As 
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an example of a blatant departure from the task, an individual engaged in giving boys' names 

may deviate into a discussion triggered by one of the individuals named (Frank, Walter, Edward, 

I have a son named Edward and my daughter is Mary. They came to see me for my birthday. We 

had a lovely party.). Set loss errors may be brief, with a return to task, or sustained.  In the 

current study, in addition to mean set loss being significantly different for the clinical and 

community groups, set loss was noted to occur very rarely, with little overlap in the standard 

deviations for the two groups. Thus, set loss, when present may be pathognomonic. Further study 

of set loss is indicated.  

The clinical group was significantly less educated as measured by years of education than 

the community group. The education differential may be related to the characteristics of 

individuals who volunteered without compensation. Specifically, the community volunteers may 

have been individuals who had more confidence in their ability. That is, individuals with lower 

education may have had doubts about their performance and may have been reluctant to 

volunteer. Perhaps reimbursement or an incentive would have assisted in recruiting a more 

diverse sample. Contrary to expectations, there was no significant difference in the mean scores 

on the measures of animal repetitions for the clinical and community group. Furthermore, there 

was no significance difference between the mean scores for the clinical group and the 

community group on the measure of relative difficulty for animals. Since the scores for animal 

difficulty and animal repetitions did not differentiate the two groups, these measures were not 

included in further analyses.  

Discussion of Findings of Group Comparisons 

Group comparisons based on gender revealed males in the community sample were 

significantly more educated than the females in the community sample, with this difference 
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being reflected in the combined samples. In addition, the females in the clinical sample had 

significantly higher mean scores on measures of mental status than the males in the clinical 

sample. This finding is interesting since studies reported in Lezak et al. (2006) found gender 

generally had little impact on MMSE scores, with a gender influence reported for only a subset 

of items. Buckwalter, Sobel, Dunn, Diz, and Henderson (1993) reported gender differences in a 

sample with dementia, but found no gender differences in the nondemented sample. Buckwalter 

et al. (1993) found differences were limited to only a subset of the items. However, contrary to 

the results of the present study, in the Buckwalter et al. study, the women performed more poorly 

than the men. The current results may be specific to this study sample, possibly due to the 

inclusion of a few low-functioning men (outliers). Additionally, results revealed significant 

differences between groups based on gender for category fluency and category switching, 

specifically the females in this study had significantly higher mean scores on measures of 

category fluency and category switching than the males in this study. Lezak et al. (2004) and 

Strauss et al. (2006) did not report females outperforming men on category fluency using 

animals and boy's names. Acevedo et al. (2000) found age, education, and gender to be the 

strongest predictors of total category fluency scores, with gender being the best predictor after 

adjusting for age and education, with women generating a greater number of fruits and 

vegetables, but not animals, than men. Thus, the results regarding gender differences appear to 

be mixed and inconclusive.   

One-way analyses of variance (ANOVAs) were conducted to explore the impact of 

race/ethnicity for the three groups European American/White, American Indian/Alaskan Native, 

and Other Race/Ethnicity on the variables of interest. There were statistically significant 

differences based on race/ethnicity on the Health Conditions Index. Post-hoc comparisons 
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indicated the mean score for the American Indian/Alaskan Native group on the health conditions 

index was significantly different from the mean score of the European American/White group 

and the group Other Race/Ethnicity, indicating the American Indian/Alaskan Native group 

reported more health conditions than these groups. These results may not be generalizable to the 

American Indian/Alaskan Native population as a whole, because American Indians included in 

this study traveled across state lines, in many cases, in order to obtain neuropsychological 

testing, therefore, their conditions may be more complicated.  

Finally, exploratory correlational data analyses were performed to examine the 

relationship among the continuous variables. Correlational analyses revealed a number of 

significant correlations among the study variables as expected due to the selection of variables.  

Discussion of Findings of Tests of Hypotheses 

The present study had several objectives. Goal 1 was to compare the time limited 

organized semantic fluency task (CAFT Animals by Size condition: name as many animals as 

possible in order of size from smallest to largest in 60 seconds) with established 

neuropsychological tests and measures. Goal 1 had two parts.  

Goal 1-a of this study was to compare the CAFT, as a measure of EF, with other, 

established, measures of EF. Based on previous studies (Alvarez & Emory, 2006; Duncan, 

Johnson, Swales, & Freer, 1997), the CAFT, as a measure of EF, was expected to exhibit a 

moderate positive correlation (in the range of r = .26 to .40) with other tests of EF, and a large 

correlation with Category Fluency and Animal Fluency due to the similarity of the tasks. The 

Pearson product-moment correlations were calculated as shown in Table 5. As expected, the 

CAFT Animal by Size condition demonstrated a significant positive correlation with other tests 

of EF. However, the observed correlations in this study were stronger than expected, moderate to 
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large, (r = .48 for Switching to r = .71 for Category Fluency. As expected, CAFT Animals by 

Size demonstrated a large positive correlation with Category Fluency (r = .71) and Animal 

Fluency (r = .70). As previously mentioned, the high correlation between the CAFT Animal by 

Size condition and the Category Fluency test was expected since both tasks use the category 

animals. One possible reason for the greater than expected strength of the other correlations may 

have to do with the choice of measures. That is, in order to evaluate the CAFT, several verbal 

fluency tests were selected, rather than using more varied measures of EF, such as the Wisconsin 

Card Sort Test (Heaton, Chelune, Talley, Kay,  & Curtis, 1993) or a design fluency test. In 

addition, the inclusion of more impaired individuals in the sample may have improved the 

strength of the correlation.   

Goal 1-b was to compare the time limited organized semantic fluency task, CAFT 

Animals by Size condition, with other, established, neuropsychological tests and measures. Since 

the CAFT Animals by Size condition has language and memory components, this measure was 

expected to demonstrate a positive correlation with tests of language and memory, specifically, 

with tests of confrontation naming, verbal learning, and digit span.  

The Pearson product-moment correlations were calculated between the CAFT and each 

of the other neuropsychological measures, specifically digit span, naming, verbal learning, and 

mental status. As expected, CAFT Animal by Size condition demonstrated significant positive 

correlations with other, established neuropsychological measures.  

The second goal of this study was to determine how well the time limited organized 

semantic fluency task, CAFT, correlated with overall functioning as indicated by a measure of 

instrumental activities of daily living (IADL). Based on previous findings (Bell-McGinty, Podell, 

Franzen, Baird, & Williams, 2002; Goverover, 2004; Pereira, Yassuda, Oliveira & Forlenza, 
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2008), it was anticipated that executive function as measured by the CAFT would show a 

moderate negative association with the ability to perform instrumental activities of daily living as 

measured by IADL. As expected, the CAFT Animals by Size condition demonstrated a 

significant moderate negative correlation with IADL for the sample as a whole and for the 

clinical sample. There was no significant correlation between IADL and CAFT Animals by Size 

for the community sample. This was likely due to the restricted range of the IADL for the 

community sample. That is, although there was some variability, many individuals in the 

community sample could perform all, or most, of the IADL tasks independently. 

Goal 3 was to determine which subset of neuropsychological tests and measures best 

predicted overall functioning as indicated by IADL scores. Based on previous findings (Bell-

McGinty et al., 2002; Mitchell & Miller, 2008), it was predicted that tests of executive 

functioning would account for a significant portion of the variance in IADL scores, beyond the 

variance accounted for by demographic variables (age and education). As predicted, tests of 

executive functioning accounted for a significant additional portion of the variance in IADL. 

Thus, this study adds to the accumulating body of evidence supporting the relationship between 

executive functioning and daily functioning as discussed in previous studies (Bell-McGinty et 

al., 2002; Mitchell & Miller, 2008). In practical application, if neuropsychological assessment 

reveals impaired executive functioning, the possibility of difficulties with instrumental activities 

of daily living should be considered and explored.  

In addition, it was hypothesized that the CAFT Animals by Size condition would account 

for more variance in predicting IADL than the D-KEFS Category Fluency, Phonemic Fluency, or 

Switching, and the Trail Making Test Part B. A series of hierarchical regression analyses were 

used to tests these hypotheses. For the first hierarchical multiple regression, the control variables 
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of age and education were entered together on the first step, followed by the traditional measures 

of executive function entered together on the second step, with CAFT Animal by Size entered on 

the third and final step. The overall model was significant. However, after all of the variables had 

been entered into the equation, only education and Category Switching made a statistically 

significant contribution. CAFT Animals by Size did not make a significant contribution beyond 

the traditional tests of executive function.  In a second hierarchical multiple regression, the 

control variables of age and education were entered first, with CAFT Animal by Size entered 

last, in order to examine the CAFT Animal by Size as a predictor of IADL, without the 

overwhelming influence of Category Fluency. In this model, only two variables made a 

statistically significant contribution, in order of importance, CAFT Animals by Size, and 

education. For the third hierarchical multiple regression, the control variables of age and 

education were entered first, followed by Category Fluency, with CAFT Animal by Size entered 

last. The overall model was significant. Only two variables made a statistically significant 

contribution, in order of importance, Category Fluency, and education. CAFT Animals by Size 

did not make a significant contribution beyond Category Fluency. The fourth multiple regression 

was a stepwise regression utilizing a Forward Method. At step one, Category Fluency entered 

into the equation, followed by education, with Category Switching entered last. CAFT Animals 

by Size was not entered into the equation. Looking across the four regressions, and to seek 

broader implications, it appears that Category Fluency, education, and Category Switching are 

better predictors of IADL than CAFT Animals by Size. For the final hierarchical multiple 

regression, the control variables of age and education were entered first, with Category Fluency 

and CAFT Animal by Size entered last. Only two variables made a statistically significant 

contribution, in order of importance, Category Fluency and education. CAFT Animals by Size 
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did not make a significant contribution. It is not surprising that Category Fluency outperforms 

CAFT Animals by Size, since Category Fluency utilizes two conditions (animals and boys' 

names) and CAFT Animal by Size utilizes only one condition. The number of conditions (or 

categories) is important because a larger number of sampling procedures usually increases the 

reliability of the measure, and may increase the sensitivity and specificity (Acevedo et al., 2000).  

The fourth goal of this study was to establish normative data for the time limited 

organized semantic fluency task (CAFT) using a clinical sample and a community sample. 

Means and standard deviations were calculated based on 10 age groups (< 37, 37-45, 46-48, 49-

54, 55-61, 62-65, 66-69, 70-74, 75-78, 79+) for the sample as whole, for the community group, 

and for the clinical group. Refer to Table 12 through Table 19 for the norms based on age. Also, 

means and standard deviations were calculated based on education levels (less than high school, 

High School Diploma or General Equivalency Degree (GED), high school plus some college or 

additional post-high school training, and college degree) for the sample as whole, for the 

community group, and for the clinical group. The norms based on education level can be found 

in Table 20 through Table 27. Additionally, the possibility of creating norms based on age and 

education levels simultaneously was examined, but using cross-tabulation extremely small cell 

sizes were discovered; therefore, further breakdown of the normative data did not make sense 

given the size of my sample. Although rudimentary, these preliminary normative data are the 

first attempt in the literature to establish normative data for the CAFT for a clinical group, a 

community group, and a combined community and clinical group of adults. Thus, the publication 

of these normative data make a substantial contribution to the body of literature.  

The fifth goal of this study was to determine if the time limited organized semantic 

fluency task (CAFT Animals by Size condition) predicted membership in the clinical group 
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versus the community group using simple logistic regression. It was hypothesized that the CAFT 

Animal by Size condition would be a significant predictor of group membership in the clinical 

group versus the control group. To test this hypothesis, a logistic regression analysis was 

performed using CAFT Animal by Size to predict group membership (clinical versus 

community). The logistic regression analysis was significant indicating support for the model. 

Thus, CAFT Animal by Size was found to be a significant predictor of group membership 

(clinical or community). The model correctly classified 69.9 percent of the cases overall. The 

sensitivity of the model was 74.6 percent, that is, the CAFT Animal by Size accurately identified 

74.6 percent of the clinical sample. The specificity of the model was 64.5 percent, that is, the 

CAFT Animal by Size correctly identified 64.5 percent of the community sample. Thus, an 

increase in CAFT Animal by Size score resulted in a decreased probability of being in the 

clinical sample. Thus, CAFT Animal by Size score was a significant predictor of group 

membership.  

A second logistic regression analysis was performed with the MMSE entered in the first 

step, followed by CAFT Animal by Size, to predict group membership (clinical versus 

community). With the MMSE alone, the logistic regression analysis was significant . The model 

correctly classified 71 percent of the cases overall. The sensitivity of the model was 48.6 percent, 

that is the MMSE accurately identified 48.6 percent of the clinical sample, compared to 74.6 

percent in the previous model. The specificity of the model was 90.3, that is, the MMSE 

correctly identified 90.3 percent of the community sample, compared to 64.5 percent in the 

previous model. Thus, the MMSE alone does not identify as many individuals in the clinical 

group.  
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With the addition of the CAFT Animal by Size, the model correctly classified 74.5 

percent of the cases overall. With the addition of the CAFT Animals by Size, the sensitivity of 

the model was 60.7 percent in identifying the clinical group. The specificity of the model was 

86.3, that is, with the addition of the CAFT Animals by Size, the model correctly identified 86.3 

percent of the community sample. The MMSE was a significant predictor of group membership 

(p < .001), with an odds ratio of Exp(B) = .68 (95% CI= 57 to 83). CAFT Animal by Size score 

was a significant predictor of group membership (p < .001),  with an odds ratio of Exp(B) = .78 

(95% CI = .70 to .89). 

These logistic regression analyses demonstration the predictive properties of the CAFT 

Animal by Size score, and provide evidence of the additional incremental value of the CAFT to 

be used in conjunction with other measures. The purpose of these analyses was not to advocate 

the use of a single measure of executive functioning in order to detect executive dysfunction. Nor 

was the purpose of this study to advocate the use of a single measure of executive functioning to 

predict daily functioning. Rather, the purpose of this study was to investigate the properties, 

performance, and utility of the CAFT, specifically the Animals by Size condition.  

The CAFT Animals by Size condition appears to be a good measure of EF, comparable to 

other, more established measures of EF. The CAFT Animals by Size condition functions 

similarly to the DKEFS Category Fluency task. However, the DKEFS Category Fluency Test is a 

combination of two one-minute conditions, while the Animal by Size task has only one one-

minute condition. Therefore, the CAFT Animals by Size condition appears to accomplish a 

similar function, but with slightly greater efficiency. Although the difference in test time from 

two minutes down to one minute seems minimal and insignificant in the research setting, in 

treatment and medical settings the perceived utility of a one minute screening measure which 
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adds predictive value to screening procedures already in use might be more likely to be accepted, 

given the demand for practitioners to be as efficient as possible. Future research may inform 

recommendations regarding the combination of measures yielding optimum screening results in 

an efficient manner. However, in a thorough 4 to 6 hour neuropsychological assessment, the 

difference in a one-minute task versus a two-minute task would not be noticeable, and the 

Category Fluency Test is the better performing measure, thus more suited to the purposes of a 

neuropsychological assessment. However, if the DKEFS Category Fluency Test is not being 

used and has not been purchased, the CAFT Animals by Size condition may be easily added to 

the neuropsychological assessment. Future study should investigate the utility of adding the 

CAFT to other verbal fluency measures, such as the Controlled Oral Word Association Test 

(COWA or COWAT). 

The CAFT Animal by Size condition improved the prediction of membership in the 

clinical versus the community group, compared to the MMSE alone. Since the CAFT takes only 

one minute to administer, the CAFT appears to be a good addition to the MMSE as a screening. 

While not advocating the use of the CAFT Animal by Size condition alone as a screening for 

executive dysfunction, the CAFT Animals by Size condition appears to be worthy of further 

investigation as an addition to screening procedures currently in use. The establishment of cut 

points for the CAFT Animals by Size condition, based on sensitive and specificity of the 

measure, would improve the utility of the measure.  

The CAFT Relative Difficulty score did not function well in this study. CAFT Relative 

Difficulty was not significantly correlated with IADL, nor did the community and clinical 

sample differ significantly for this measure.  
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The decision to be inclusive regarding participant selection seemed to work well in this 

study, that is, including impaired individuals with some missing data, individuals with comorbid 

depression and anxiety, and individuals with health and memory problems similar to others their 

age. Strauss et al. (2006) made several valid points regarding exclusionary criteria and the 

problem of truncated distribution. Specifically, according to Strauss et al. (2006) excluding 

individuals with disabilities truncates the distribution, forcing the lower-functioning individuals 

in the normative group to substitute for the missing lower tail of the distribution. When this 

group is used to derive normative data, the result is a significant overestimation of deficits. In 

addition, using exclusionary criteria based on health status in older individuals disproportionately 

restricts the normative sample because of the prevalence of health conditions in this age group, 

resulting in a normative sample that includes only the upper ranges of scores, and will result in 

impairment ratings for low-functioning, but typically aging individuals (Strauss et al. 2006). In a 

study such as the current study, in which the goal is to develop normative data, the inclusion of 

the tails of the distribution seems to be important. In this study, a conscious attempt was made to 

recruit a community sample with health and memory problems similar to others their age, and to 

include impaired individuals in the lower extreme of the distribution, with comorbid anxiety and 

depression. However, in making these decisions, the likelihood was increased that some 

individuals in the community sample were in the early stages of dementia, and some individuals 

in the clinical sample had more in common with the community sample, thereby making the 

outcomes less definitive. In addition, the researcher had to be aware of the potential impact of 

research design decisions on data analyses. This study design would not work well for a study in 

which the primary goal was group prediction, and definitive outcomes were important. Thus, I 
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am not advocating for the inclusion of potential outliers, cases with missing data, and cases with 

health conditions, resulting in ill-defined groups, and messy datasets.  

Strauss et al. (2006) did not address the issue of excluding individuals based on the 

presence of depression and anxiety. However, based on my clinical sample, excluding 

individuals based on comorbid anxiety or depression would have excluded 51% of the clinical 

sample (refer to Table 2). Anxiety appears to be common in dementia, with prevalence rates 

reported of 38% in Alzheimer's disease and 72% in vascular dementia (Ballard, Neill, & O'Brien, 

2000).  In addition, previous research has indicated the prevalence of depression in adults with 

dementia or milder forms of cognitive impairment (Migliorelli et al., 1995; Okura et al., 2010).  

Okura et al. (2010) reported neuropsychiatric symptoms including depression are highly 

prevalent in older adults with dementia or milder forms of cognitive impairment. Migliorelli et 

al., (1995) reported a prevalence of depression among individuals with Alzheimer's disease to be 

as high as 86%. Thus, it appears comorbid anxiety and depression are part of the reality of 

clinical neuropsychological assessment. In order to improve external validity, future study 

should examine the role of comorbid anxiety and depression and the impact on 

neuropsychological measures.   

General Limitations of Study and Future Directions 

This study has limited generalizability due to characteristics of the participants, that is, 

the sample was not representative of the population. The sample was primarily European 

American/White with limited representation of other racial or ethnic groups. In addition, the 

sample had a restricted geographical range. The sample was a convenience sample of individuals 

who presented to a specific outpatient clinic. Thus, the results and the conclusions of this study 

may be generalizable to other, similar settings. However, caution should be exercised in applying 

these findings to more diverse populations.  
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There are several limitations to the general methodology of this study. First, conducting 

research in a functioning clinic with a flexible, as opposed to fixed research protocol created 

numerous problems that were addressed throughout this paper, resulting in messy, and at times 

problematic data as discussed in the context of this paper. Thus, rather than focus on internal 

validity, this study has sacrificed some internal validity in striving for improved external validity 

of presentation of patients and referring problems, attempting to reflect the types of cases 

actually encountered in a neuropsychological outpatient clinic. In addition, the neuropsychiatric 

and geriatric populations have multiple issues that complicated the study of this population. 

Furthermore, with an outcome measure more sensitive to the community variability, and 

definitive diagnostic categories for my clinical sample, I believe the results would have been 

more definitive.  

Finally, in my opinion, one of the most important contributions of this study is the 

creation of a dataset with data from 142 complete neuropsychological assessment batteries, and 

787 variables. The data represent the types of neuropsychological assessments conducted at an 

outpatient clinic over the course of a calendar year. This dataset can be used for future analyses. 

In addition, cases can be added to the dataset in the future.  
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Table 1 
 
Descriptive Statistics and Group Differences for Categorical Demographic Variables 
 Group 
Characteristic Total Community Clinic Group Difference 

 N % n % n % χ2 p 
Gender       .47 .494 
   Male 111 41.7 49 39.5 62 43.7   
   Female 155 58.3 75 60.5 80 56.3   
         
 Race/Ethnicitya         
   European American/White 251 94.4 119 96.0 132 93.0 1.13 .288 
   American Indian/Alaskan Native 14 5.3 2 1.6 12 8.5 6.21 .013 
   Other Race/Ethnicity 11 4.1 4 3.2 7 4.9 6.88 .032 
        African American/Black 5 1.9 3 2.4 2 1.4 .37 .545 
        Hispanic/Latino/Latina 3 1.1 1 .8 2 1.4 .22 .643 
        Asian 2 .8 0 .0 2 1.4 1.76 .185 
        Middle Eastern 1 .4 0 .0 1 .7 .88 .349 
         
Marital Status       40.88 .000*** 
   Married/Partnered 173 65.3 105 84.7 68 48.2   
   Single 41 15.5 5 4.0 36 25.5   
   Separated/Divorced 31 11.7 9 7.3 22 15.6   
   Widowed 20 7.5 5 4.0 15 10.6   
         
Employment Statusa         
  Currently Employed  101 38.0 72 58.1 29 20.4 39.82 .000*** 
  Voluntary Retirement 99 37.4 53 42.7 46 32.6 20.66 .000*** 
   Medical Retirement 25 9.4 1 .8 24 17.0 20.66 .000*** 
   Disabled 69 25.9 4 3.2 65 45.8 62.38 .000*** 
         
Health Conditionsa         
   High Blood Pressure 132 50.0 52 42.3 80 56.7 5.50 .019* 
   Cardiovascular Disease 70 26.4 17 13.8 53 37.3 18.73 .000*** 
   Diabetes 38 14.4 10 8.1 28 19.9 7.33 .007** 
   Seizures 27 10.3 2 1.6 25 18.0 18.89 .000*** 
   Stroke 23 8.7 4 3.3 19 13.6 8.74 .003** 
   Heart Attack 23 8.7 10 8.1 13 9.2 .09 .768 
   Psychiatric Disorder 20 7.5 2 1.6 18 12.7 11.53 .001** 
   Brain Damage 17 6.4 2 1.6 15 10.6 8.86 .003** 
   Neurological Disorder 12 4.5 6 4.9 6 4.3 .06 .809 
   Dementia 6 2.3 1 .8 5 3.6 2.26 .133 
         
aPercentages may not add up to 100% as these were not mutually exclusive categories. 
  *p < .05. **p < .01. ***p < .001. 
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Table 2 

Results of  Clinical Sample Assessments 

Diagnosis n %a        

   Alzheimer's Type Dementia  12 8.5 
 

 
 

 
 

  

   Parkinson’s 5 3.5 
 

 
 

 
 

  

   Dementia Med Cond. 3 2.1 
 

 
 

 
 

  

   Dementia Not Specified 3 2.1 
 

 
 

 
 

  

   Cognitive Disorder NOS 56 39.4 
 

 
 

 
 

  

   Mixed Dementia 14 9.9 
 

 
 

 
 

  

   CVA 15 10.6 
 

 
 

 
 

  

   Depressionb 73b 51.4b 
 

 
 

 
 

  

   Anxietyb 73b 51.4b 
 

 
 

 
 

  

   Lewy Body (Presumablyc) 4 2.8 
 

 
 

 
 

  

   Picks (Presumablyc) 1 .7 
 

 
 

 
 

  

   TBI 14 9.9 
 

 
 

 
 

  

   Vascular Dementia 10 7.0 
 

 
 

 
 

  

   Mild Executive Dysfunction 7 4.9 
 

 
 

 
 

  

   Learning Disorder 3 2.1 
 

 
 

 
 

  

   ADHD 11 7.7 
 

 
 

 
 

  

   Multiple Sclerosis 2 1.4 
 

 
 

 
 

  

   Other Neurological Disorder 1 .7 
 

 
 

 
 

  

   Mild Cognitive Impairment 13 9.2 
 

 
 

 
 

  

   Frontotemporal Dementia 7 4.9 
 

 
 

 
 

  

Notes. n = 142. Diagnostic Categories apply only to the Clinical Sample 
aPercentages will not equal 100% as these are not mutually exclusive categories.  
bAlthough the numbers were identical, there was not 100% convergence with anxiety and 
depression. 
cDiagnosis is presumptive since patient is living and pathology not yet confirmed. 
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Table 3 

Continuous Variables 

Variable n M SD Skew SE Skew Skewness/SE Skew. Kurtosis SE Kurt. Kurtosis/SE Kurt. 
Age (Years) 266 58.86 16.05 -.37 .15 -2.47 -.68 .30 -2.67 
Education (Years) 262 13.72 2.81 .09 .15 .6 .44 .30 1.47 
Health Index 265 1.39 1.31 .76 .15 5.07 -.12 .30 -0.40 
Depression 258 .66 .99 1.30 .15 8.67 .38 .30 1.27 
MMSE Total Score 231 27.46 4.39 -2.46 .16 -15.38 6.28 .32 19.63 
MMSE Standard Score 230 92.65 22.77 -2.07 .16 -12.94 3.79 .32 11.84 
Animal Fluency 266 17.07 6.35 .09 .15 .60 .46 .30 1.53 
Animals Set Loss 266 .06 .33 8.04 .15 53.60 81.49 .30 271.63 
Animals Repetitions 266 .48 .76 1.76 .15 11.73 3.10 .30 10.33 
Animals By Size 266 9.88 3.78 .00 .15 .00 .93 .30 3.10 
Animals  
   Relative Difficulty 266 39.75 21.65 -1.73 .15 -11.53 9.66 .30 32.20 

Animals By Alphabet 124 12.88 4.21 -.39 .22 -1.77 .15 .43 .35 
Alphabet  
   Relative Difficulty 124 35.30 21.04 -.72 .22 -3.27 2.42 .43 5.63 

Letter Fluency RS 142 28.19 13.01 .11 .20 .55 -.20 .40 -.50 
Letter Fluency  
   Scale Score 140 7.64 3.71 .14 .21 .67 -.25 .41 -.61 

Category Fluency RS 141 28.72 11.28 .06 .20 .30 .42 .41 1.02 
Category Fluency  
   Scale Score 140 7.08 3.66 .31 .21 1.48 .11 .41 .27 

Switching Scale Score 138 7.38 4.14 .06 .21 .29 -.93 .41 -2.27 
TMTB Seconds 134 177.57 128.61 1.29 .21 6.14 .80 .42 1.90 
IADL 248 1.23 .44 2.39 .16 14.94 5.34 .31 17.23 
Naming 120 .00 1.00 -.20 .22 -.91 4.26 .44 9.68 
CVLT 106 38.32 14.13 -.16 .24 -.67 -.73 .47 -1.55 
Note. MMSE = Mini-Mental Status Examination; IADL = Instrumental Activities of Daily Living Scale; TMTB = Trail making Test 
Part B; RS=Raw Score; CVLT = California Test of Verbal Learning.  
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Table 4  
 
Means, Standard Deviations, Pearson Correlations and Scale Reliabilities for Community Sample 
 
Variable 1 2 3 4 5 6 7 8 9 10 11 12 13  

1. Age (Years) −              

2. Education (Years) -.15 −             

3. IADL .13 -.12 (a)            

4. Health Index .27** -.15 -.02 −           

5. Depression -.01 -.11 .32*** .23* −          

6. MMSE Total Score -.32*** .34*** .04 -.13 -.13 (.55)         

7. MMSE SS .01 -.01 .17 -.10 -.06 .75*** −        

8. Animal Fluency -.50*** .37*** -.02 -.14 -.05 .38*** .07 −       

9. Animal Repetitions .06 .07 -.11 .00 .15 -.19* -.29** -.00 −      

10. Animals X Size -.24** .18* -.08 -.22* -.15 .31*** .19* .55*** -.00 −     

11. Animals Difficulty -.30** .18* .07 .10 .08 .15 -.08 .52** .05 -.37** −    

12. Animals X Alpha -.50*** .25** -.10 -.20* -.17 .42*** .11 .55** -.00 .42** .23** −   

13. Alpha Difficulty .13 -.04 .10 .15 .19* -.18 -.06 .22* .04 .02 .18* -.66** −  

     n 124 124 119 123 122 124 124 124 124 124 124 124 124  

    Mean 60.49 14.79 1.00 .86 .20 29.31 100.64 20.30 .55 11.80 39.65 12.88 35.30  

    SD 14.83 2.62 .02 1.04 .46 1.36 .97 5.58 .80 3.15 15.72 4.21 21.04  

 Note. Standardized Item Internal Consistency Reliability, Alpha, shown on Main diagonal. aNo Standardized Item Alpha for IADL as 
no variance in community sample. 
*p < .05. **p < .01. ***p < .001. 
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Table 5 
 

Means, Standard Deviations, Pearson Correlations and Scale Reliabilities for Clinical  Sample 
Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 
1. Age (Years) −                     
2. Educ. (Years) .09 −                    
3. IADL .14 -.21* (.91)                   
4. Health Index .16 -.03 .14 −                  
5. Depression -.07 -.03 .23** -.06 −                 
6. MMSE Total -.30** .05 -.58*** -.04 -.01 (.83)                
7. MMSE SS -.25** -.07 -.45*** -.11 .04 .86*** −               
8. Anim Fluency -.50*** .06 -.33*** -.08 -.02 .67*** .60*** −              
9. Anim Set Loss .11 .12 .00 .02 -.09 .01 .07 -.22** −             
10. Anim Rep .00 -.11 .10 .11 -.02 -.04 -.07 .07 -.12 −            
11. Anim X Size -.35*** .08 -.38*** .01 .03 .61*** .48*** .70*** -.17** .09 −           
12. Anim Diff -.05 -.10 .04 -.11 -.12 .01 .15 .22** -.01 -.05 -.42*** −          
13. Ltr Flu Raw -.24** .14 -.34*** .00 -.01 .59*** .55*** .61*** -.17* .14 .53*** .04 −         
14. Ltr Flu ss -.13 .17* -.32*** .01 -.04 .53*** .50*** .55*** -.16 .16 .48*** .04 .98*** −        
15. Cat Flu Raw -.50*** -.02 -.38*** -.05 .01 .69*** .63*** .86*** -.16 .16 .71*** .11 .66*** .60*** −       
16. Cat Flu ss -.28** .02 -.37*** -.02 -.07 .62*** .59*** .79*** -.16 .16 .65*** .12 .66*** .64*** .94*** −      
17. Switch ss -.35*** .14 -.40*** .10 .00 .61*** .57*** .48*** -.10 .03 .48*** -.04 .44*** .41*** .59*** .55*** −     
18. TMTB sec .49*** -.12 .33*** .01 -.12 -.53*** -.46*** -.62*** .04 -.07 -.59*** -.00 -.53*** -.47*** -.68*** -.58*** -.47*** −    
19. Digit Span .13 .16 -.32** .01 -.14 .51*** .45*** .34*** -.06 .07 .32*** -.02 .51*** .52*** .38*** .45*** .35*** -.36*** −   
20. Naming -.23* .16 -.23* .18 .19* .68*** .49*** .57*** -.11 .04 .58*** -.19* .45*** .40*** .57*** .50*** .45*** -.50*** .31** −  
21. CVLT -.15 .32** -.37*** .16 .10 .61*** .50*** .49*** .00 .03 .56*** -.23* .53*** .53*** .55*** .54*** .46*** -.50*** .47*** .57*** − 
      n 142 138 129 142 136 107 106 142 142 142 142 142 142 140 141 140 138 134 120 120 106 
     Mean 57.43 12.76 1.43 1.85 1.07 25.33 83.31 14.25 .11 .42 8.21 39.84 28.19 7.64 28.72 7.08 7.38 177.57 7.97 .00 38.32 
     SD 16.96 2.63 .54 1.35 1.14 5.58 31.08 5.61 .44 .73 3.48 25.80 13.01 3.71 11.28 3.66 4.14 128.61 2.71 1.00 14.13 

  Note. Standardized Item Internal Consistency Reliability, Alpha, shown on Main diagonal. Educ. Years = Education (Years); IADL = Instrumental Activities of Daily Living; 
Health = Health Condition Index; MMSE Total = Mini-Mental Status Examination Total Raw Score; MMSE SS = Mini-Mental Status Examination Standard Score; Anim Fluency 
= Animal Fluency; Anim Set Loss = Animal Set Loss; Anim Rep = Animal Repetitions; Anim X Size = Animals By Size; Anim Diff = Animals Relative Difficulty; Ltr Flu Raw = 
Letter Fluency Raw Score; Letr Flu ss = Letter Fluency scaled score, Cat Flu = Category Fluency, Switch = Category Switching, TMTB = Trail Making Test Part B, CVLT = 
California Verbal Leaning Test. 
 *p < .05. **p < .01. ***p < .001 
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Table 6 
 
Means, Standard Deviations, Pearson Correlations and Scale Reliabilities for Combined Sample Groups (Community, Clinical) 
 
Variable 1 2 3 4 5 6 7 8 9 10 11 12 
1. Age (Years) −            
2. Educ. (Years) .02 −           
3. IADL .07 -.30*** (.93)          
4. Health Index .15* -.20** .29*** −         
5. Depression -.08 -.20** .40*** .17** −        
6. MMSE Total -.21** .24*** -.67*** -.21** -.22** (.84)       
7. MMSE SS -.15* .10 -.56*** -.22** -.14* .86*** −      
8. Anim Fluency -.39*** .34*** -.43*** -.26*** -.24*** .62*** .51*** −     
9. Anim Set Loss .07 .02 .09 .08 .01 -.08 -.01 -.20** −    
10. Anim Rep -.02 .01 .02 .03 -.02 -.02 -.02 .07 -.09 −   
11. Anim X Size -.22*** .27*** -.46*** -.24*** -.22*** .59*** .46*** .72*** -.18** .08 −  
12. Anim Diff -.13* .00 .03 -.05 -.07 .04 .13 .28*** -.01 -.01 -.35*** − 

      n 266 262 248 265 258 231 230 266 266 266 266 266 

     Mean 58.86 13.72 1.23 1.39 .66 27.46 92.65 17.07 .06 .48 9.88 39.75 
     SD 16.05 2.81 .44 1.31 .99 4.39 22.77 6.35 .33 .76 3.78 21.65 
  Note. Standardized Item Internal Consistency Reliability, Alpha, shown on Main diagonal. Educ. (Years)= Education (Years) ; 
IADL = Instrumental Activities of Daily Living; Health = Health Condition Index; MMSE Total = Mini-Mental Status 
Examination Total Raw Score; MMSE SS = Mini-Mental Status Examination Standard Score; Anim Fluency = Animal 
Fluency; Anim Set Loss = Animal Set Loss; Anim Rep = Animal Repetitions; Anim X Size = Animals By Size; Anim Diff = 
Animals Relative Difficulty;  
 *p < .05. **p < .01. ***p < .001 
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Table 7 

Independent Sample t-Tests Group Differences for Continuous Variables 

 Community Clinic Sample Group Comparisons 

Variables  n M SD  n M SD  t df p 
Age (Years)  124 60.49 14.83  142 57.43 16.96  1.56 264 .121 
Health Index  123 .86 1.04  142 1.85 1.35  -6.68 259.76 .000** 
Depression  122 .20 .46  136 1.07 1.14  -8.17 181 .000** 
IADL  119 1.00 .02  129 1.43 .54  -9.03 128.37 .000** 
Education (Years)  124 14.79 2.62  138 12.76 2.63  6.25 260 .000** 
MMSE Total Score  124 29.31 1.36  107 25.33 5.58  7.20 116.84 .000** 
MMSE SS  124 100.64 .97  106 83.31 31.08  5.74 105.17 .000** 
Animal Fluency  124 20.30 5.58  142 14.25 5.61  8.80 264 .000** 
Animal Set Loss  124 .01 .09  142 .11 .44  -2.58 154.31 .016* 
Animal Repetitions  124 .55 .80  142 .42 .73  1.34 264 .180 
Animals X Size  124 11.80 3.15  142 8.21 3.48  8.77 264 .000** 
Animals Difficulty  124 39.65 15.72  142 39.84 25.80  -.07 237.22 .942 
*p < .05. **p < .001. 
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Table 8 

Independent Sample t-Tests Gender Differences for Continuous Variables, Combined Sample Groups (Clinical & Community) 

 Male   Female  Gender Comparisons 

Variables n  M SD  n M SD  t df p 
Age 111 60.48 15.85  155 57.70 16.13  1.40 264 .164 
Health Index  111 1.57 1.31  154 1.26 1.30  1.90 263 .059 
Depression  108 .57 .89  150 .71 1.05  -1.12 256 .264 
IADL 107 1.25 .48  141 1.21 .41  .73 246 .465 
Years Education  110 14.17 2.97  152 13.39 2.65  2.23 260 .027* 
MMSE Total Score  97 26.46 5.43  134 28.19 3.28  -2.78 146.04 .006** 
MMSE SS  96 86.55 25.45  134 97.02 19.59  -3.38 170.78 .001** 
Animal Fluency 111 16.79 6.50  155 17.26 6.26  -.60 264 .551 
Animal Set Loss 111 .06 .41  155 .06 .26  .12 264 .904 
Animal Repetitions 111 .50 .75  155 .47 .78  .26 264 .797 
Animals X Size 111 9.60 3.70  155 10.08 3.83  -1.02 264 .307 
Animals Difficulty  111 40.28 21.91  155 39.38 21.53  .33 264 .740 
*p < .05. **p < .01. 
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Table 9 

Independent Sample t-Tests Gender Differences for Continuous Variables, Clinical Sample 

 Male   Female  Gender Comparisons 

Variables n  M SD  n M SD  t df p 
Age 62 59.00 17.55  80 56.21 16.50  .97 140 .333 
Health Index 62 1.97 1.40  80 1.75 1.31  .95 140 .342 
Depression 60 .87 1.05  76 1.22 1.20  -1.82 134 .070 
IADL 60 1.44 .57  69 1.42 .51  .27 127 .789 
Years Education 61 12.89 2.70  77 12.66 2.58  .49 136 .623 
MMSE Total Score 48 23.42 6.35  59 26.88 4.32  -3.22 79.84 .002** 
MMSE SS 47 71.85 30.07  59 92.44 28.99  -3.57 104 .001** 
Animal Fluency 62 13.60 5.79  80 14.75 5.47  -1.22 140 .225 
Animal Set Loss 62 .10 .53  80 .11 .36  -.21 140 .834 
Animal Repetitions 62 .44 .74  80 .41 .72  .19 140 .853 
Animals X Size 62 7.85 3.36  80 8.49 3.56  -1.08 140 .284 
Animals Difficulty 62 39.34 26.10  80 40.23 25.72  -.20 140 .839 
Letter Fluency 62 26.66 13.43  80 29.38 12.63  -1.24 140 .219 
Category Fluency 61 26.10 10.65  80 30.73 11.39  -2.46 139 .015* 
Switching  60 6.25 3.76  78 8.26 4.24  -2.90 136 .004** 
Trail Making Test Part B 58 193.02 137.33  76 165.79 121.13  1.22 132 .226 
Naming 52 -.10 1.01  68 .08 .98  -.95 118 .347 
CVLT 48 38.73 14.53  58 37.98 13.90  .27 104 .788 
Digit Span 52 7.81 2.71  68 8.09 2.73  -.56 118 .577 
*p < .05, **p < .01. 
 
 



 105 

Table 10 

Independent Sample t-Tests Gender  Differences for Continuous Variables, Community Sample 

 Male   Female  Gender Comparisons 

Variables n  M SD  n M SD  t df p 
Age 49 62.35 13.38  75 59.28 15.68  1.13 122 .262 
Health Index 49 1.06 .99  74 .73 1.06  1.74 121 .084 
Depression 48 .21 .41  74 .19 .49  .23 120 .822 
IADL 47 1.00 .00  72 1.01 .03  -1.76 71.00 .083 
Years Education 49 15.78 2.50  75 14.15 2.51  3.54 122 .001** 
MMSE Total Score 49 29.45 1.06  75 29.21 1.52  .95 122 .346 
MMSE SS 49 100.65 .90  75 100.63 1.01  .15 122 .882 
Animal Fluency 49 20.84 4.93  75 19.95 5.98  .87 122 .387 
Animal Set Loss 49 .02 .14  75 .00 .00  1.00 48.00 .322 
Animal Repetitions 49 .57 .76  75 .53 .83  .26 122 .797 
Animals X Size 49 11.82 2.84  75 11.79 3.36  .05 122 .959 
Animals Difficulty 49 41.46 15.23  75 39.47 16.01  1.04 122 .302 
Animal X Alphabet 49 12.10 3.72  75 13.39 4.45  -1.68 122 .096 
Alphabet Difficulty 49 41.44 15.30  75 31.29 23.30  2.69 122 .008** 
*p < .05. **p < .01. 
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Table 11 

One Way Analyses of Variance (ANOVAs) By Race/Ethnicity 

  European 
American/White  

American 
Indian/Alaskan 

Native 
 Other 

Race/Ethnicity   

Variable  n M SD  n M SD  n M SD  F 

Age (Years)  241 59.15 16.19  14 58.29 10.90  11 53.09 18.43  .759 

Health Index  240 1.33a 1.26  14 2.50ab  1.45  11 1.27b  1.62  5.512** 

IADL  225 1.22 .45  12 1.17 .25  11 1.35 .54  .564 

Education (Years)  237 13.72 2.79  14 12.64 2.85  11 15.18 2.89  2.55 

MMSE Total  212 27.50 4.35  13 27.15 4.39  6 27.00 6.39  .071 

Animal Fluency  241 17.10 6.22  14 15.86 4.40  11 18.00 10.60  .373 

Animal Set Loss  241 .05 .33  14 .14 .36  11 .09 .30  .525 

Animal Rep  241 .49 .78  14 .43 .65  11 .45 .69  .043 

Animal by Size  241 9.93 3.78  14 9.57 3.44  11 9.18 4.38  .258 

Animal Difficulty  241 39.65 21.62  14 38.45 17.99  11 43.80 27.58  .219 

Letter Fluency  123 27.81 12.96  12 32.00 12.22  7 28.29 15.99  .563 

Category Raw 

 

 122 28.54 11.37  12 32.42 8.35  7 25.57 13.93  .932 

Switching Scale 

 

 120 7.23 4.04  12 8.92 5.21  6 7.33 4.03  .900 

TMTB  116 177.08 125.66  12 175.83 146.43  6 190.67 171.39  .033 

Naming   102 -.02 .96  12 .03 1.15  6 .23 1.47  .177 

CVLT  91 38.03 13.58  11 39.36 19.61  4 42.00 12.27  .182 

Digit Span  107 7.91 2.75  9 8.78 2.22  4 7.75 3.20  .437 

Note. Although the sample sizes were unequal, none of these analyses met the simultaneous 
conditions of heterogeneity of variance, greatly unequal sample size, and significant omnibus F 
statistic. Means in the same row with the same subscripts are significantly different at p < .05 
using Tukey HSD (honestly significantly different) range test.  
IADL = Instrumental Activities of Daily Living; Health = Health Condition Index; MMSE Total 
= Mini-Mental Status Examination Total Raw Score; Animal Rep = Animal Repetitions; Animal 
Difficulty = Animals Relative Difficulty; TMTB= Trail Making Test Part B, CVLT = California 
Verbal Leaning Test. 
**p < .01.  
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Table 12 

CAFT Animal by Size Norms by Age for Sample as a Whole 

Age Group n Minimum Maximum Mean Std. Deviation 
< 37 25 1 16 10.00 3.11 

      
37-45 30 5 26 11.43 4.53 

      
46-48 24 7 15 11.12 2.17 

      
49-54 26 3 18 10.62 3.80 

      
55-61 29 0 18 9.69 3.94 

      
62-65 30 4 15 10.37 2.90 

      
66-69 21 0 18 9.33 3.79 

      
70-74 28 2 19 10.07 4.10 

      
75-78 26 2 16 8.23 4.08 

      
79+ 27 0 12 7.74 3.53 
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Table 13 

CAFT Relative Difficulty by Size Norms by Age for Sample as a Whole 

Age Group n Minimum Maximum Mean Std. Deviation 
<37 25 7.69 75.00 46.43 16.16 

      
37-45 30 -100.00 72.22 38.77 31.25 

      
46-48 24 25.00 63.89 44.013 12.02 

      
49-54 26 .00 65.22 39.89 15.85 

      
55-61 29 .00 100.00 43.44 17.04 

      
62-65 30 -8.33 70.83 38.95 19.01 

      
66-69 21 -33.33 100.00 42.64 23.58 

      
70-74 28 .00 69.23 32.34 18.34 

      
75-78 26 -80.00 80.00 34.46 29.53 

      
79+ 27 .00 100.00 38.23 23.97 
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Table 14 

CAFT Animal by Size Norms by Age for Community Sample 

Age Group n Minimum Maximum Mean Std. Deviation 
<37 8 8 16 12.13 2.90 

      
37-45 11 9 26 14.45 4.76 

      
46-48 10 9 15 12.30 1.95 

      
49-54 14 5 18 11.79 3.81 

      
55-61 12 9 18 12.58 2.91 

      
62-65 21 5 15 10.76 2.72 

      
66-69 10 8 18 11.50 2.76 

      
70-74 13 7 19 12.54 2.85 

      
75-78 12 5 16 10.83 3.04 

      
79+ 13 6 12 10.31 1.97 
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Table 15 

CAFT Relative Difficulty by Size Norms by Age for Community Sample 

Age Group n Minimum Maximum Mean Std. Deviation 
<37 8 27.78 64.71 44.94 12.26 

      
37-45 11 3.70 66.67 43.34 15.33 

      
46-48 10 36.84 63.89 51.21 10.52 

      
49-54 14 .00 65.22 42.42 17.43 

      
55-61 12 25.00 59.09 40.55 10.53 

      
62-65 21 -8.33 70.83 39.70 20.40 

      
66-69 10 25.00 53.85 41.53 10.34 

      
70-74 13 17.65 58.82 34.65 11.69 

      
75-78 12 20.00 54.55 36.00 11.18 

      
79+ 13 .00 52.00 27.47 18.80 

         



 111 

Table 16 

CAFT Animal by Alphabet Norms by Age for Community Sample 

Age Group n Minimum Maximum Mean Std. Deviation 

<37 8 12 22 15.88 3.98 

      

37-45 11 11 20 16.00 3.80 

      

46-48 10 11 18 14.60 2.41 

      

49-54 14 2 18 12.43 3.67 

      

55-61 12 12 21 15.42 2.91 

      

62-65 21 6 19 12.52 3.60 

      

66-69 10 10 18 14.00 2.75 

      

70-74 13 7 18 12.46 3.36 

      

75-78 12 0 17 9.33 4.36 

      

79+ 13 4 18 8.62 4.43 
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Table 17 

CAFT Relative Difficulty by Alphabet Norms by Age for Community Sample 

Age Group n Minimum Maximum Mean Std. Deviation 
<37 8 7.14 61.76 26.86 19.35 

      
37-45 11 9.52 52.17 36.98 13.11 

      
46-48 10 11.76 66.67 40.87 17.21 

      
49-54 14 31.82 81.82 41.04 12.76 

      
55-61 12 -12.50 53.57 24.83 21.89 

      
62-65 21 -46.15 61.11 29.50 29.11 

      
66-69 10 -13.33 53.85 26.51 22.07 

      
70-74 13 6.25 58.82 34.83 16.72 

      
75-78 12 18.75 100.00 47.03 21.18 

      
79+ 13 15.38 75.00 44.06 17.42 
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Table 18 

CAFT Animal by Size Norms by Age for Clinical  Sample 

Age Group n Minimum Maximum Mean Std. Deviation 
<37 17 1 12 9.00 2.74 

      
37-45 19 5 15 9.68 3.42 

      
46-48 14 7 14 10.29 1.98 

      
49-54 12 3 13 9.25 3.44 

      
55-61 17 0 13 7.65 3.26 

      
62-65 9 4 15 9.44 3.25 

      
66-69 11 0 13 7.36 3.59 

      
70-74 15 2 17 7.93 3.77 

      
75-78 14 2 13 6.00 3.55 

      
79+ 14 0 9 5.36 2.93 

       
 



 114 

Table 19 

CAFT Relative Difficulty by Size Norms by Age for Clinical  Sample 

Age Group n Minimum Maximum Mean Std. Deviation 
<37 17 7.69 75.00 47.13 18.01 

      
37-45 19 -100.00 72.22 36.13 37.72 

      
46-48 14 25.00 60.00 38.87 10.53 

      
49-54 12 .00 50.00 36.94 13.93 

      
55-61 17 .00 100.00 45.49 20.52 

      
62-65 9 15.38 66.67 37.20 16.26 

      
66-69 11 -33.33 100.00 43.65 31.84 

      
70-74 15 .00 69.23 30.34 22.85 

      
75-78 14 -80.00 80.00 33.14 39.58 

      
79+ 14 12.50 100.00 48.23 24.47 
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Table 20 

CAFT Animal by Size Norms by Grade  for Sample as a Whole 

Grade Group n Minimum Maximum Mean Std. Deviation 
<12 44 0 16 8.30 3.48 

      
High School Diploma 70 0 17 9.06 3.34 

      
Post High School Education 65 2 26 10.46 4.02 

      
College Degree 83 0 18 11.05 3.70 

      
 
 
Table 21 

CAFT Relative Difficulty by Size Norms by Grade  for Sample as a Whole 

Grade Group n Minimum Maximum Mean Std. Deviation 
 <12 44 -33.33 100.00 36.57 22.18 
      
High School Diploma 70 -11.11 100.00 42.16 18.10 
      
Post High School  Education  65 3.70 70.59 40.23 14.56 
      
College Degree 83 -100.00 100.00 38.31 28.05 
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Table 22 

CAFT Animals by Size Norms by Grade for Community Sample 

Grade Group n Minimum Maximum Mean Std. Deviation 
<12 9 5 16 10.00 3.50 
       
High School Diploma 24 5 17 10.96 2.69 
       
Post High School Education 34 8 26 12.29 3.74 
       
College Degree 57 5 18 12.14 2.79 
          
 
 
Table 23 

CAFT Relative Difficulty by Size Norms by Grade for Community Sample 

Grade Group n Minimum Maximum Mean Std. Deviation 
<12 9 .00 54.55 34.29 16.50 
       
High School Diploma 24 7.69 61.11 37.71 13.42 
       
Post High School Education 34 3.70 62.96 38.25 13.80 
       
College Degree 57 -8.33 70.83 42.16 17.43 
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Table 24 

CAFT Animals by Alphabet Norms by Grade for Community Sample 

Grade Group n Minimum Maximum Mean Std. Deviation 

<12 9 0 22 9.56 6.95 

       

High School Diploma 24 7 18 12.46 3.04 

       

Post High School Education 34 4 20 12.26 4.47 

       

College Degree 57 4 21 13.95 3.63 

       
 
 
Table 25 

CAFT Relative Difficulty by Alphabet Norms by Grade for Community Sample 

Grade Group n Minimum Maximum Mean Std. Deviation 
<12 9 21.43 100.00 45.95 27.76 
       
High School Diploma 24 -13.33 58.82 28.76 17.42 
       
Post High School Education 34 11.76 75.00 40.13 14.93 
       
College Degree 57 -46.15 69.23 33.50 23.51 
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Table 27 

CAFT Relative Difficulty by Animal Norms by Grade for Clinical Sample 

Grade Group n Minimum Maximum Mean Std. Deviation 
<12 35 -33.33 100.00 37.15 23.58 
          
High School Diploma 46 -11.11 100.00 44.48 19.85 
          
Post High School Education 31 10.53 70.59 42.40 15.28 
          
College Degree 26 -100.00 100.00 29.86 42.33 
          
       
 
 

Table 26 

CAFT Animal by Size Norms by Grade for Clinical Sample 

Grade Group n Minimum Maximum Mean Std. Deviation 
<12 35 0 15 7.86 3.38 
       
High School Diploma 46 0 14 8.07 3.23 
       
Post High School Education 31 2 17 8.45 3.35 
       
College Degree 26 0 15 8.65 4.35 
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APPENDIX A 

HEALTH CONDITIONS INDEX 

 



 120 

Has a doctor ever told you that you have/had…. 
Condition Yes  NO EXPLAIN 
Stroke    

 
Seizures    

 
Alzheimer's Disease    

 
Dementia    

 
High Blood Pressure    

 
Diabetes    

 
Heart Attack    

 
Cardiovascular Disease    

 
Neurological Disorder    

 
Brain Damage    

 
Serious Mental Disorder    

 
Other Serious Disease 
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APPENDIX B 

INSTITUTIONAL REVIEW BOARD APPROVAL DOCUMENTATION 
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