ABSTRACT
The Differential Roles of Objective Neuropsychological Testing and Self Report
Measures in Assessing Neurocognitive Impairment in Relation to Addiction Severity
Among Alcohol Abusing Individuals
Lauren C. Hertzberg, Psy.D.

Mentor: Sara L. Dolan, Ph.D.

Background: Individuals with varying levels of alcohol use severity may present
with unique neuropsychological deficits. While some of these deficits are apparent,
others may not be noticeable until challenged to utilize them in specialty settings such as
residential treatment. These deficits span areas such as behavioral inhibition, cognitive
flexibility, working memory, and attentional control. While self report measures of
executive function are widely used, studies have indicated subjective perceptions of one’s
impairment are impacted by a variety of factors, including lack of insight and depressed
mood. Obijective, performance based measures tend to produce more accurate markers of
actual executive function but are less likely used in alcohol treatment settings. This
preliminary study was conducted based on pilot study results indicating a combination of
objective performance based measures and subjective self report data may best associate
with alcohol addiction severity.

Methods: Archival de-identified medical record data were attained from medical

records from a neuropsychological assessment private practice (N = 98) and were



included in multiple regression analyses. This study employed a within subjects design
comparing performance across objective (WCST, TMT, IVA, WMI) and subjective
(BRIEF) measures of executive function with a dependent measure of alcohol addiction
severity (AUDIT).

Results: When controlling for mood disruption and age of drinking onset, both
objective and self report measures were significantly associated with alcohol addiction
severity. Specifically, the combination of objective measures of perseveration as well as
self report measures of behavioral inhibition deficits in behavioral inhibition and task
completion were significantly associated with alcohol addiction severity. Also, age of
drinking onset was significantly associated with alcohol addiction severity.

Conclusion: Results from this preliminary analysis illustrate that both
performance based and self report measures are vital to identifying subsyndromal
executive deficits that may impede an alcohol abusing individual’s progress in treatment.
This line of research extends previous literature findings in TBI, epilepsy and dementia to
the realm of alcohol abuse in an effort to merge theory with practice. Practical findings
suggest the most effective assessment tools to identify cognitively impaired individuals
with alcohol use disorders to direct them to the most appropriate alcohol treatment

setting.
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CHAPTER ONE

Introduction

Of the 18.0 million Americans who suffer from alcohol use disorders, only 1.4
million actually received formal treatment (Substance Abuse and Mental Health Services
Administration, 2014). Of these few who seek treatment, outcomes (i.e., sobriety) are not
as high as what researchers and clinicians would hope to see in light of the depth and
breadth of interventions available. Despite innovations in alcohol treatment (e.g.
Hubbard et al., 1997; Merkx et al., 2014), large scale studies (e.g Project MATCH, the
COMBINE study, National Epidemiologic Survey on Alcohol and Related Conditions)
continue to show treatment success rates around 20% to 33% (Project MATCH, 1997;
Anton et al., 2006; Willenbring, 2010). Recent studies are beginning to focus on
understanding the effect of neurocognitive functioning on treatment success (Bates et al.,
2006; Zahr, Kaufman, & Harper, 2011).

Approximately 33 to 75% of individuals with alcohol use disorders entering
treatment display neurocognitive deficits, mostly in the mild to moderate range
(Bernardin et al., 2014; Meek, Clark, & Solana, 1989; Morgenstern & Bates, 1999). Mild
to moderate range deficits tend to be subsyndromal and relatively undetectable in
everyday activities. In alcohol treatment, however, even mild deficits in executive
function, learning, memory, and visuospatial skills can negatively impact one’s ability to
learn and apply abstinence based skills (Bernardin et al., 2014; Ritz et al., 2015).

Individuals with higher pretreatment cognitive functioning, including executive



functioning, less severe alcohol dependence, and fewer psychiatric disorders have better
outcomes in alcohol treatment (Project MATCH, 1997; Dawson et al., 2006; Bates &
Convit, 1999). When treatment providers understand the client’s pretreatment
neurocognitive functioning, treatments and expectations for outcomes can be tailored
before the client begins treatment.

Many psychological assessment instruments exist to assess perceptions of both
neurocognitive function and addiction severity, but the relationship between the two is
unclear. It would be particularly valuable to assess and distinguish between different
measures of neuropsychological function and their relation to perceived addiction
severity. Improved treatment recommendations, as neuropsychological function may be
an indicator of the level of insight into addictive behaviors that a patient may have. The
best way to test the validity of scales measuring these constructs is to examine
correlations with well validated criterion variables since these variables enjoy empirical
support. In addition, identifying significant relationships may help clinicians identify
which measures of neuropsychological function relate more closely to alcohol addiction
severity and therefore better selection of these measures when performing pre-treatment

assessments.



CHAPTER TWO

Literature Review

Emerging evidence of the role of neurocognitive dysfunction’s impact on alcohol
treatment planning and how to use information about a patient’s cognitive recovery in
treatment has mostly been correlational to date (e.g., Bates et al., 2013; Naim-Feil et al.,
2014; Parks et al., 2010). Some studies have examined the utility of neurocognitive
screening tools such as the Repeatable Battery for Assessment of Neuropsychological
Status (RBANS; Randolph et al., 1998) and the Montreal Cognitive Assessment (MOCA;
Nasreddine et al., 2005) in identifying cognitive impairments with substance abusing
patients, but these instruments tend to lack the specificity and sensitivity for alcohol
related cognitive impairments (Walvoort, Wester & Egger, 2012).

The mechanisms and interdependence of neurocognitive skills vital to abstinence
can be best understood through the dual process model, which explains the role of the
impulsive and reflective cognitive systems in understanding drinking behavior
mechanisms. The impulsive system involves memory, inhibitory, and behavioral
processes, and the reflective system involves enacting controlled cognitive processes,
executive functions, regulating the impulsive system to promote adaptive behavior
(Bernardin et al., 2014). Disruption in any one domain, even on a mild to moderate level,
can result in difficulty abstaining from alcohol. Bernardin and colleagues (2014)

advocate for close consideration of the alcohol abusing individual’s cognitive



impairments upon admission since management of these deficits have far reaching
implications for both treatment and future abstinence.

Understanding the specific executive function deficits that are most influential as
well as most insidious in patients with alcohol use disorders seeking treatment will help
clinicians be flexible in how treatment material is delivered, as well as which treatment
modalities are employed (Bates et al., 2013; Feil et al., 2010). Pre-treatment assessment
of neurocognitive executive functioning is therefore critical in designing and
implementing intervention strategies that are most likely to result in abstinence (Bates,
Barry, & Bowden, 2002; Walvoort, Wester, & Egger, 2012).

Executive function refers to a wide range of neurocognitive tasks involving
cognitive and behavioral processes which are commonly assessed through objective,
performance based measures (Chan et al., 2008). Many widely used neuropsychological
assessment measures such as the Trail Making Tests of the Halstead-Reitan Battery and
the Wisconsin Card Sorting Task have been validated for use across a broad domain of
populations, including alcohol and substance use (Salgado et al., 2008; Houston et al.,
2014; Parks et al., 2010).

Objective performance based measures are typically administered by a trained
professional and aim to provide data independent of confounding factors such as mood or
biases in self-perception (Harvey, 2012). Recent literature has seen an advent of a non-
clinician required administration of a brief objective neuropsychological assessment
focused on assessing alcohol related neuropsychological impairments. A study by Ritz
and colleagues (2015) provided preliminary evidence for the utility of a brief

performance based screening tool (BEARNI) for alcohol related neuropsychological



impairments with inpatients undergoing alcohol detoxification treatment and validated
measures against well validated neuropsychological instruments. This study focused on
measurement of domains of verbal episodic memory, working memory, executive
function, and visuospatial abilities are measured by the BEARNI and validated against
measures of learning (California Verbal Learning Test (CVLT)), memory (Wechsler
Working Memory Index (WMI)), processing speed (Trail Making Test A), fluency tasks
and the Stroop (Ritz et al., 2015). However, there are many other executive function
abilities that are not specifically covered by the BEARNI, such as abstract reasoning and
set shifting, skills that have been shown as vital for acquiring and maintaining skills for
abstinence (Bernardin et al., 2014; Houston et al., 2014).

Given that performance based measures can be expensive, time consuming, and
only administered by a trained professional, subjective self report measures may be more
efficient and easy to administer. Self-report measures enjoy flexibility and ease of
administration, which make them ideal for use across a variety of clinically based settings
to screen and monitor progress in treatment (Nowinski et al., 2010). Self report measures
are typically questionnaire style and typically require less professional expertise and test
materials, but they may also be susceptible to inaccuracies in self perception (Vazire &
Mehl, 2008).

While generally accurate if used under specific circumstances (Sobell & Sobell,
2003), subjective self-report measures have their drawbacks, especially with individuals
possessing cognitive impairments (Vazire & Mehl, 2008) who may not have an accurate
perception of their cognitive abilities. First, self-report measures are significantly

affected by mood state. A literature review conducted by Sobell and Sobell (2003)



revealed that alcohol abusers tend to describe themselves generally in a more negative
fashion compared to collateral sources and underestimate their alcohol consumption.
Alcohol users tend to give less accurate self-reports if they have a long drinking history
and are answering questions requiring subjective judgment (Sobell & Sobell, 2003). In
addition to subjective judgment deficits and other deficits observed on objective
neuropsychological measures, patients with executive function deficits have been shown
to lack self-awareness and perform differently on subjective measures of executive
functioning (Mograbi et al., 2015; Marino, et al., 2009; Spikman & van der Naalt, 2010).
Specifically, these studies illustrate that objective measures of executive function tend to
be more illustrative of executive function deficits and measure them with more specificity
and sensitivity than subjective measures of executive function.

Self-report measures of substance use and related problems are more routinely
administered in treatment settings but may be limited in accuracy and scope with
cognitively impaired individuals (Marino et al., 2009). Compounded with actual skill
learning, executive function deficits may alter the alcohol abuser’s perception of their
actual abilities (Fadardi & Cox, 2006). Studies have found that self reports of executive
function are subject to perception based errors which may produce less accurate results
about an individual’s actual, objective functioning due to method variance (Marino et al.,
2009; Mograbi et al., 2015; Spikman & Vandernalt, 2010). One possible explanation for
these findings is that certain self-report measures of executive functioning assess
subjective experience of one’s deficits rather than state-based behavioral procedures
which tend to capture more objective data (Stanford et al., 2009). In short, objective

measures and subjective reports of executive function may provide vastly different



information and be altered and impacted by a variety of sources in the substance abusing
population.

Self report measures of executive functioning have also played a significant
clinical role in the realm of neuropsychology and added a new dimension to multimodal
assessment of executive function deficits (Isquith et al., 2008). While elevations on such
measures may be indicative of impaired executive functioning, studies have also
illustrated confounds such as mood and physical functioning affecting perceptions of
one’s executive functioning (Toplak et al., 2013; Marino et al., 2009). The Behavior
Rating Inventory of Executive Function - Adult (BRIEF; Roth et al., 2005) is one of the
most commonly used subjective rating scale of executive function (Toplak et al., 2013).
The BRIEF-A is a broad band self report measure of executive function that provides a
global assessment across domains of inhibitory self control, flexibility and emergent
metacognition. Higher scores reflect greater level of perceived impairment (Roth et al.,
2005). Various versions of the BRIEF have been validated for use with a wide variety of
populations, including child TBI (Donders et al., 2010), child development (Huizinga &
Smidts, 2011), ADHD (Roth et al., 2013) and distinguishing autism from ADHD profiles
(Lawson et al., 2014), and risk factors for alcohol based aggression (Giancola et al.,
2012).

The executive function problems being targeted in these assessments are the exact
executive functions that are typically seen as impaired in persons with alcohol use
disorders. It is important to emphasize that self-report measures like the BRIEF measure
perceptions, not actual executive function. One study examining the performance of the

BRIEF with amnesiac and depressed patients showed that individuals with mild cognitive



impairments as well as healthy non-depressed older adults reported clinically meaningful
executive problems, specifically with episodic memory, above and beyond what outside
informants report (Rabin et al., 2006). While the BRIEF may be sensitive to subtle
executive function changes, results from this study failed to show strong correlations
between objective neuropsychological test results and subjective self-reported deficits in

executive function (Rabin et al., 2006).

Executive Functioning and Alcohol Use

Executive function in the realm of alcohol use has been defined as the processes
thought to monitor, direct, and organize or regulate behavior so individuals can achieve
desired goals while minimizing adverse consequences (Blume & Marlatt, 2009; Houston
etal., 2014). These functions include verbal reasoning, sustaining attention, cognitive
flexibility, adaptability to feedback and novel situations, associative learning, working
memory, problem-solving, and planning (Giancola, 1995; Chan et al., 2008; Blume &
Marlatt, 2009; Naim-Feil et al., 2014). Impairment in any executive function domain can
gravely impact one’s ability to work, attend school, function independently, or develop
and maintain social relationships (Chan et al., 2008).

Neurological literature further describes executive functions as a series of abilities
to achieve a goal, many of which can be tested through neuropsychological assessment
(Konrad et al., 2012). Within the domain of alcohol research, specific instruments have
enjoyed robust literature support in generalizing neuropsychological test findings to
specific real life functioning deficits in alcohol abusing populations (Courtney & Polich,
2009; Konrad et al., 2012). A patient with deficient performance on tests that measure

set-shifting, mental flexibility, or response inhibition may exhibit the same kind of



deficits in real-life. Individuals with alcohol use disorders present with unique
constellations of neuropsychological deficits, including behavioral inhibition, cognitive
flexibility, learning and memory, and attentional control (Rubio et al., 2008; Ratti et al.,
2002; Naim-Feil et al., 2014; Bates et al., 2006; Dolan et al., 2008).

Studies have shown intact executive function processes as necessary components
for changing maladaptive alcohol abuse patterns (Blume & Marlatt, 2009). Executive
function deficits correlate with poorer adoption of skills needed to remain abstinent
(Courtney & Polich, 2009; Schacht et al., 2011; Bernardin et al., 2014).

Assessing alcohol abusing patients prior to treatment may help preemptively
identify potentially problematic executive function deficits. First, assessment may serve
to identify where a client may either fail to acquire strategies taught during treatment
(Sanchez-Craig & Walker, 1982; Smith & McCrady, 1991). In addition, understanding
even the mildest of executive function deficits may predict where strategies taught in
treatment may be less effective in preventing relapse (Morgenstern & Bates, 1999). One
study (Parks et al., 2010) found that while simple neurocognitive tasks may not be
significantly compromised in alcohol abusing individuals with mild deficits, more
complex task performance and neurocognitive functions necessary for acquiring new
skills in treatment, such as executive functions, are negatively impacted. Another
investigation found that patients with neurocognitive deficits in treatment may display
cognitive rigidity and problems adapting cognitively to new paradigms taught in
treatment (Guardia et al., 2007).

Each executive function domain deficit has its own unique consequences on

treatment prognosis and relapse prevention. Deficits in abstract thinking may negatively



impact a patient’s ability to generalize relapse prevention skills outside of treatment.
Additionally, impairment in cognitive flexibility may reduce the patient’s ability to
produce adaptive behavioral alternatives to substance use (Bates et al., 2013). Response
inhibition problems may make it more likely that patients react impulsively with pre-
potent responses (i.e. substance use) to environmental stimuli such as stress or high-risk
situations (Bates et al., 2006). Working memory deficits may impair a patient’s ability to
hold more than one concept in mind simultaneously; this may impair a patient’s ability to
recall coping skills that were learned in treatment while thinking of the positive

consequences of substance abuse (Pitel et al., 2007).

Neuropsychological Functions and Abstinence-Related Skill Deficits

Patients’ performances on a number of neuropsychological tests have been found
to correlate with or moderate/mediate whether or not the patient can maintain abstinence
post-treatment. Learning- and memory-related tests as well as tests of executive
functions appear to have the strongest relationship with treatment outcome (Morgenstern
& Bates, 1999; Voelbel, Bates, & Labouvie, 2000). Deficits in executive function
domains of abstraction, cognitive flexibility, working memory, and psychomotor
processing speed have been shown to interfere with treatment goals of abstinence via less
treatment compliance and lower self-efficacy (Bates et al., 2006).

A wide array of empirically validated neuropsychological instruments has been
included in studies that have evaluated cognitive correlates of substance use disorders,
but certain tests have enjoyed robust support and validation for use with alcohol abusing
populations. Within the domains of learning and memory, instruments such as the

Working Memory Index (WMI) on the Wechsler Adult Intelligence Scale — 4™ Edition
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(WAIS-1V; Wechsler et al., 2008) have shown increased learning and memory deficits in
treatment-seeking populations (e.g. Parks et al., 2010). Practical impacts of learning and
memory deficits include the inability to remember specific relapse prevention strategies,
deficits in encoding and recollection of treatment strategies during situations conducive
to relapse (Bernardin et al., 2014).

Abstract reasoning has been defined as the ability to both identify and form
concepts which require the individual to consider and manipulate information about
events, objects, and concepts not readily accessible in the immediate environment
(Solomon et al., 2011). The Wisconsin Card Sorting Task (WCST; Heaton et al., 1993)
is one such task that has been used to measure abstract reasoning with alcohol treatment
populations (e.g. Du et al., 2002) with practical applications such as decision making
about one’s alcohol consumption, creating and adopting mental maps conducive to
maintaining abstinence, and employing multistep response strategies to relapse provoking
situations (Oscar-Berman & Marinkovic, 2007; Walvoort et al., 2012)

Cognitive flexibility has been defined as the ability to shift directions of thought
and action to perceive, process and response to situations flexibly and adaptively
(Eslinger & Grattan, 1993). Studies have often used the Trail Making Tests of the
Halstead-Reitan Battery (TMT) to measure cognitive flexibility with alcohol treatment
populations with special attention paid to Trail Making Test B (e.g. Cordovil De Sousa
Uva et al., 2010; Parks et al., 2010). Specifically, treatment populations demonstrated
slower TMT completion times (Cordovil De Sousa Uva et al., 2010) and decreased
ability to categorize or set shift (Ersche & Sahakian, 2007). Practical implementation

may include adapting skills from a structured treatment setting to a relatively
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unstructured real life situation, shifting one’s attention away from alcohol and related
cravings in relapse provoking situations, and engaging in complex planning to avoid
situations involving alcohol use (Cordovil De Sousa Uva et al., 2010).

Behavioral inhibition has been defined as the process required to stop an intended
or planned action and is associated with suppression of emotional, cognitive, and
behavioral responses (Ersche & Sahakian, 2007). Inhibition of responses and behaviors
require enacting sustained attention, which is defined as a state of being ready to respond
to unpredictable, possibly random, and rarely occurring stimuli over various periods of
time (Sarter et al., 2001). Response and behavioral inhibition tests with alcohol treatment
populations have taken the form of continuous performance tests as an objective means to
identify activation and inhibition deficits (Frazier, Demaree, & Youngstrom, 2004).
Studies have shown alcohol abusing populations to have increased simple response times
on such tasks (Cairney et al., 2007) as well as increased responding to distracters
(Salgado et al., 2009) on measures such as the Continuous Performance Test (CPT-II;
Conners, 2000) and the Integrated Visual and Auditory CPT (IVA; Sandford & Turner,
2004). Slower response times and inhibition deficits translate practically into alcohol
users’ inability to abstain from alcohol consumption and respond to triggers and cues in a
timely fashion to prevent relapse (Rubio et al., 2008).

Behaviorally anchored instruments assessing alcohol use severity include The
Alcohol Use Disorder Identification Test (AUDIT; Saunders et al., 1993), which is a 10-
item Likert scale questionnaire that screens for hazardous or harmful alcohol
consumption. Initially developed by the World Health Organization (WHO), the AUDIT

is a behaviorally anchored instrument to assess the patient’s perception of their alcohol
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cravings and patient perceptions of the extent to which their alcohol use has caused
general life problems. Results can help treatment providers make predictions about
treatment outcom since the test correctly classifies 95% of people as having (or not
having) an alcohol use disorder (Babor et al., 2001). The AUDIT is particularly suitable
for use in primary care settings and has been used with a variety of populations and
cultural groups. In addition, its behavioral anchors are conducive to more objectively

based reporting since behaviors are quantifiable (Rubio et al., 1998a).

Pilot Study

In order to evaluate the feasibility of a study with the intended outpatient
neuropsychological private practice assessment population, a clinical neuropsychological
private practice, and doing a secondary chart review with archival data, a pilot study was
conducted with archival assessment protocol data obtained between years 2013 to 2014.
Objective measures of executive function included in this analysis were: the Wisconsin
Card Sorting Task (WCST — Total Score; Heaton et al., 1993), Trail Making Tests of the
Halstead Reitan Battery (TMT A and B; Reitan & Wolfson, 1993), Integrated Visual and
Auditory Continuous Performance Test (IVA + Plus — Auditory Prudence and Visual
Prudence scores; Sandford & Turner, 2004), and the Wechsler Adult Intelligence Scale -
4™ Edition Working Memory Index (WAIS-1V WMI; Wechsler et al., 2008). The
subjective measure of executive function included was the Behavior Rating Inventory of
Executive Function — Adult (BRIEF-A; Roth et al., 2005). Given that no standardized
alcohol use severity measure was administered to each patient, the Minnesota
Multiphasic Personality Inventory-2 Addiction Admission Scale (MMPI-2 AAS;

Butcher, 2001) was included as a proxy measure of alcohol use severity since each
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patient had completed the MMPI-2 as part of their neuropsychological assessment
battery.

A total of 21 protocols were initially retrieved, and 15 patients were included in
this pilot study. Patient protocols were omitted if one of the instruments included in
analysis was missing from the battery. Participants ranged in age from 18 to 44 years
with a mean age of 24.53 (SD = 8.37). Participants were primarily female (N = 10,
66.7%) and White/Caucasian (N = 11, 73.3%) with 20.0% African American/Black (N =
3), and 6.7% Asian/Asian American (N = 1).

For each objective measure of cognition, standard scores (M = 100, SD = 15)
were provided for all outputs except the Trail Making Tests. The Trail Making Test
scores were converted from raw scores (measured in seconds) to standard scores by
subtracting the obtained score from the mean score, dividing by the standard deviation,
multiplying by 15 and adding 100. For each subjective test of cognition, T-scores were
provided for all outputs (M =50, SD = 10).

Table 1 depicts descriptive statistics for each objective measure of cognition,
subjective test of cognition, and subjective test of addiction severity. The mean scores
for each objective measure aside from the IVA Auditory and Visual Prudence scores all
were within the Average range of functioning according to the administration manual for
each test. In contrast, almost all subjective tests, as measured by the BRIEF, were
considered clinically significant and elevated (except for Emotional Control and Self
Monitor). The MMPI-2 AAS mean score, a standard score, is also considered clinically

elevated.

14



Table 1

Pilot study descriptive statistics for cognition and addiction severity measures

Instrument/Scale M (SD)
Objective Measures of Cognition
1-WCST Total Score 109.00 (12.32)
2-Trail Making Test A 104.14 (18.60)
3-Trail Making Test B 90.93 (21.58)
4-IVA Auditory Prudence 87.69 (37.98)*
5-IVA Visual Prudence 81.69 (27.93)*
6-WAIS-1IV WMI 97.73 (10.10)
Subjective Tests of Cognition
7-BRIEF Inhibit 67.00 (10.71)*
8-BRIEF Shift 66.07 (10.12)*
9-BRIEF Emotional Control 61.60 (12.15)
10-BRIEF Self Monitor 60.50 (13.34)
11-BRIEF Initiate 72.00 (8.01)*
12-BRIEF Working Memory 76.67 (10.52)*
13-BRIEF Plan/Organize 72.53 (11.22)*
14-BRIEF Task 74.64 (11.38)*
15-BRIEF Organization of Materials 67.00 (14.20)*
Subjective Test of Addiction Severity
16-MMPI-2 AAS 76.93(35.62)*

M = mean; SD = standard deviation
* Denotes clinically significant elevation according to each respective test’s manual

Correlation matrices were conducted in line with Campbell and Fiske’s multitrait-
multimethod model (1959). Specifically, the matrix serves to distinguish heterotrait
momomethod (either objective or subjective) and heterotrait heteromethod (combining
objective and subjective). Within objective measures, three significant correlations were
found. Trails A and B were correlated (r = .57, p = .03) as well as the IVA Auditory and
Visual Prudence measures (r = .70, p = .01) with one another, as expected. Across
objective measures, the IVA Visual Prudence and WAIS Working Memory Index (WMI)

were correlated (r =.77, p =.02). Objective measure results are found in Table 2.
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Table 2

Pilot study objective measure correlation matrix

Objective Measures 1 2 3 4 5 6
1. WCST Total --

2. Trail Making Test A -.26 --

3. Trail Making Test B .29 S57* --

4. IVA Auditory Prudence A7 -.04 -.27 --

5. IVA Visual Prudence 46 -.03 -07  .70** --

6. WAIS-IV WMI .38 10 -29 -.02 T7* -

*p<.05 **p< .0l

Within subjective measures, many of the BRIEF scales were significantly

intercorrelated (see Table 3).

Table 3

Pilot study subjective report correlation matrix

Subjective Reports 1 2 3 4 5 6 7 8 9
1. Inhibit --

2. Shift 19 -

3. Emotional Control 47 .60* -

4. Self Monitor .62* 48  73** -

5. Initiate -20 .48 .02 -.02 -

6. Working Memory 37 .52* .36 10 .67* --

7. Plan/Organize 50 .36 .27 42 93**  64* -

8. Task -02 47 .18 A7 .80** 47 79* -

9. Organization of b53*  be* .27 31 .30 64* 45 28  --
Materials

*p<.05 **p<.01

In the matrix examining correlations across objective and subjective measures of
executive function, only the TMT-B score was significantly, and negatively, correlated
with the BRIEF Inhibit scale (r = -.60, p =.02). There were also trends suggesting
relationships between IVA Auditory Prudence and various subjective domains (i.e. Shift,

Initiate, Task, and Organization of Materials; r = .44 — .53; p = .10 — .14) as well as
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Organization of Materials, and Working Memory Index with Self Monitor (r =-.62, p =

.06). Results are listed in Table 4.

Table 4

Pilot study subjective report measure by objective measure correlation matrix

BRIEF Scales WCST TMTA TMTB IVA IVA WMI
Aud Pru  Vis Pru
1. Inhibit -.33 -.30 -.60* -.26 -.16 -.29
2. Shift .03 -.09 -12 A7 13 -.09
3. Emotional Control 14 .20 -12 .25 -.07 -.35
4. Self Monitor 01 -.16 -.28 -.07 -11 -.62
5. Initiate 15 14 39 53 .39 -.10
6. Working Memory -.10 14 .08 .26 01 -.18
7. Plan/Organize -11 -.09 -.05 21 13 -.24
8. Task -.08 .06 .04 49 22 -15
9. Organization of Materials -.19 -.22 -42 44 41 -.18

*p<.05, **p<.01

In relation to addiction severity, IVA Auditory Prudence (r = -.61, p =.03),
BRIEF Initiate scale (r = -.61, p = .05), and BRIEF Task scale (r =-.59, p =.03) were
significantly correlated with MMPI-2 Alcohol Addiction Severity (AAS) scale.

Taken together, preliminary results of this pilot study suggest promise for further
examination with a larger sample size and the use of a commonly-administered self-
report measure of alcohol addiction severity. Specifically, results suggest that using
multiple methods to assess executive function in alcohol abusing individuals may be best
practice in pre-screening for deficits prior to treatment. It is important to understand the
disconnect between subjective and objective measures since studies have shown distinct
differences in the information each measure specifically provides (Marino et al., 2009;
Stanford et al., 2009), and few studies have evaluated the relative contribution of

subjective perceptions and objective contributions to executive function in alcohol abuse.
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Specific Aims

Aim 1: This study explored the interrelationships between objective tests and
subjective measures of executive function with alcohol abusing individuals.

It was hypothesized that overall objective measures of executive function will
more strongly intercorrelate with each other than with any subjective measure scales or
subscales, and subjective measure scales of executive function domains will more
strongly intercorrelate with each other than with any of the objective measures of
executive function. Campbell and Fiske (1959) posit that monomethod analyses should
provide evidence of convergent validity, whereas heteromethod analyses should provide

evidence of discriminant validity.

Exploratory Hypotheses

Aim 2: This study explored the relationship between objective measures and
subjective measures of executive function with alcohol addiction severity as the outcome
and mood as a covariate.

It was hypothesized that objective measures would be more related to alcohol
addiction severity than subjective self reports. Studies have shown objective measures of
executive function perform differentially in epilepsy studies with subjective measures
correlating more significantly with mood dysfunction than objective cognitive deficits
(Marino et al., 2009; Esbjornsson et al., 2013), with objective measures more accurately
measuring cognitive deficits compared to subjective reported deficits (Harvey, 2012).
This hypothesis is an effort to examine the unique variance and incremental validity each

measure explains.
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Aim 3: This study explored the relationships between objective and subjective
measures of executive function within distinct domains of neurocognitive functioning and
with alcohol addiction severity as the outcome measure and mood, age of drinking onset
as covariates.

While memory, learning, and flexible thinking are important skills for an
individual with an alcohol use disorder to enact relapse prevention and treatment based
abstinence strategies, it is not clear whether there are stronger relationships within
domains (e.g., self-reported working memory correlates more strongly with objectively-
measured working memory) or within methods (e.g., self-reported executive functioning
scales correlate more strongly with one another than with objective measures of the same
domains). The literature suggests that the differential performance of subjective
perception versus objective measures of executive functions is highly relevant for pre-
treatment assessment and identifying appropriate treatments based on executive function
capacity.

If one method of executive function reporting, objective performance based
versus subjective self-report, is more strongly related to addiction severity, findings may
directly impact pre-treatment decisions which significantly impact treatment outcomes.
If one assessment method provides better information about executive function than the
other, then assessors should only do the more informative test instead of engage in time
consuming pursuits and overlapping data from other testing instruments. Findings from
this study may inform the most effective line of treatment, which may positively impact
treatment outcomes if the person is in a treatment program that fits their cognitive

capacity.

19



Overall, the present study examined the differences and contributions that both
objective and subjective perception measures of neurocognitive dysfunction have with
regard to addiction severity in populations with alcohol use disorders. Ultimately, this
study seeks to more effectively understand the relationship between executive function
and alcohol addiction severity and provide a starting point to construct a pre-treatment
multimodal neuropsychological assessment battery to identify executive function deficits

requiring different treatment modalities.
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CHAPTER THREE

Methods

Participants

Participants in this study were patients from an outpatient neuropsychological
assessment private practice. This study was a medical chart review study; data from
routine clinical neuropsychological assessments were gathered from the medical charts
after data had been deidentified. Specifically, data were collected from patients referred
from the community by psychiatrists, primary care physicians, psychotherapists, previous
patients, and the practice’s website to the clinic for a comprehensive neuropsychological
assessment. Participants were administered a standardized assessment battery as part of
their clinical assessment, including cognitive, neuropsychological, and personality based
testing. Licensed clinical psychologists or doctoral students under licensed psychologist
supervision administered each instrument to each client. Standardized procedures for
administration and scoring were followed for each client.

Because this is a retrospective review of deidentified medical records, the
requirement for informed consent was waived (Baylor University IRB Reference #:
728301). Inclusion criteria included clinical neuropsychology patients referred for an
assessment between the ages of 18 and 60 and having a score of 8 or above on the
AUDIT as the qualifier for alcohol abuse problems. Since the goal of this study is to
identify executive function deficits in alcohol abusing individuals, individuals who did

not self report problems with alcohol were systematically excluded. Exclusion criteria
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included: prior and/or current diagnosis of any type of organic brain disease such as
stroke, dementia, or moderate to severe traumatic brain injury (TBI); being under age 18
or over age 60 at the time of testing, no self reported problems with alcohol use, and
presence of acute and active psychosis. Because of the elevated risk for malingering and
its effect on accuracy on test scores, any involvement in litigation and completing the
assessment for court related purposes, and/or elevated scores on measures of malingering
were exclusionary. From each protocol, only specific measures included for analysis in
this study were collected, included in the dataset, and analyzed, and these measures were
chosen based on research and clinical support and utility.

TBI, dementia, and epilepsy studies suggest that mood impacts objective
measures and subjective reports of neurocognitive dysfunction differently (Esbjornsson et
al., 2013; Spikman et al., 2010; Struchen et al., 2008). For example, Marino and
colleagues (2009) found that epilepsy patients tended to demonstrate moderate effects
between subjective perception of cognitive function and mood with little to no
relationship between objective measures and mood. These findings suggest that mood,
specifically depression, may be an important covariate for this study.

Out of 367 files reviewed, 98 met inclusion and exclusion criteria for this study.
Of the 98 participants, most were White (82.7%), slightly over half were female (53.1%),
and two-thirds were aged 25 and under (68.4%). The mean age of this study’s
participants was 25.97 years old (SD = 11.59), and the mean age of drinking onset was
13.96 years (SD = 1.36). Age of drinking onset was assessed by asking each participant
how old he or she was when they had their first drink containing alcohol. Participants

were referred by a psychiatrist (36.7%) or psychotherapist (29.6%), and in the medical
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practice from which these records were gathered, referral questions included assessment

of memory problems, attentional problems, and other cognitive problems. In other

words, assessment of addiction was not a referral question for this sample. See Table 5

for this study’s demographics.

Table 5

Participant Demographics

Demographics, No. (%) Number (%)
Age, mean (SD) 25.97 (11.59)
Men 46 (46.9)
Women 52 (53.1)
Race/ethnicity

White 81 (82.7)
Latino/a 5(5.1)
Black 7(7.1)
Asian 5(5.1)
Age of drinking onset, mean (SD)  13.96 (1.36)
Referral Source
Psychiatrist 36 (36.7)
Psychotherapist 29 (29.6)
Primary care physician 18 (18.4)
Unknown source 8(8.2)
Word of mouth 5(5.1)
Website 2 (2.0)

Measures

Obijective Measures of Executive Function

To pursue examination of aspects of executive functioning reflective of deficits

seen in alcohol treatment populations, widely used measures of abstract thinking,

cognitive flexibility, response inhibition, learning and memory, and psychomotor speed

were selected.
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Abstract thinking. The Wisconsin Card Sorting Test (WCST) is a test of
executive and psychomotor functioning measuring reasoning and concept formation
(Heaton et al., 1993). A commonly used measure in neuropsychological and TBI
assessment settings (McCrea & Powell, 2012), the WCST involves patients sorting cards
based on three separate stimulus demands. Successful completion of the WCST requires
the individual to perceive alternative sorting strategies and to flexibly shift strategies in
response to unprompted changes in the intended target strategy. Perseverative errors
occur if the patient continues sorting to a previously correct strategy and not the current
strategy. This measure was included in this study to examine abstract thinking. The
reliability of the WCST for this study was exceptional (Cronbach alpha = .96) and similar
to other study findings examining executive function in alcohol abusing patients (Loeber
et al., 2009). This study used the following scales as dependent measures: Total Score,
Perseverative Responses, Perseverative Errors, Nonperseverative Responses,
Nonperseverative Errors, and Number of Categories Completed. Standard scores from
this sample ranged from severely impaired (<55) to Very Superior (145) with means

within the normal range (102-106; SD = 14-18).

Response inhibition. The Integrated Visual and Auditory Continuous
Performance Test (IVA + Plus) is an assessment instrument which assesses attention,
response activation, and behavioral inhibition (Sandford & Turner, 2004). A computer-
based continuous performance test, the IVA assesses the patient’s ability to both activate
responses to a desired prompt (i.e. the number “1”) and inhibit responses to distracter
prompts (i.e. the number “2”). Failure to respond correctly is considered an omission

error whereas responding incorrectly is considered a commission error. The IVA was
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selected to isolate pure effects of simple response inhibition based on its stimulus
simplicity (i.e. two numbers instead of multiple letters) as well as its good reliability and
validity (Sandford, Fine & Goldman, 1995; Seckler et al., 1995). Results from the pilot
study suggest that measures of auditory and visual prudence may be the most appropriate
measures of response inhibition for this study. Prudence is a measure of the ability to
stop, think, and not automatically react to a foil (distracter). If a person has a low
Prudence score, he or she can be described as having problems with response inhibition
and impulse control, and may also be demonstrating carelessness in responding and over-
reactivity (Sandford & Turner, 2004). The reliability of the IVA for this study was
exceptional (Cronbach alpha = .94), which is a significant increase from IVA normative
studies. This study included measures of auditory and visual vigilance, and auditory and
visual prudence. The mean score for Auditory Prudence was within the normal range
(M=91.6, SD = 27.0), but mean scores for Visual Prudence (M = 87.2, SD = 25.0),
Auditory Vigilance (M = 77.8, SD 34.9), and Visual Vigilance (M = 77.8, SD 37.0) fell
in ranges indicative of significant deficits according to the IVA manual (Sandford and

Turner, 2004). Standard scores ranged from extremely impaired (0) to Superior (121).

Complex working memory. The Wechsler Adult Intelligence Scale — Fourth
Edition Working Memory Index (WAIS-1V WMI; Wechsler et al., 2008) is a measure of
working memory abilities, which involve attention, concentration, mental control and
reasoning. Subtests of the WMI include Digit Span which contains three measures of
rote learning, memory, attention, auditory processing, mental manipulation, and working
memory; and Arithmetic which measures mental manipulation, concentration, attention,

short and long term memory, and numerical reasoning. The WMI has been validated for
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use in neuropsychological assessment batteries and uses standard scores (McCrea &
Powell, 2012). The reliability of the WMI for this study was good (Cronbach alpha =
.86). The sample mean (M = 100.6, SD = 13.7) was within normal limits, and scores

ranged from Impaired (68) to Very Superior (150).

Psychomotor speed. The Trail Making Tests of the Halstead Reitan Battery
(TMT; Reitan & Wolfson, 1993) is a two part task (labeled Trails A and Trails B)
designed to assess visual-motor processing, selective attention, and cognitive flexibility
(Reitan & Wolfson, 1993; Roberts & Horton, 2002). It is a multifaceted task requiring
both speed, accuracy, and flexibility for successful execution and highly sensitive to brain
damage and executive dysfunction (Bates et al., 2006). Trails A is a speed based test
which consists of 25 consecutive numbered circles that the client connects in succession
by drawing continuous lines in the series. TMT-A has been widely accepted in the
literature as one of the most sensitive measures of cognitive impairment and is widely
used to screen individuals with alcohol and drug abuse problems (Roberts & Horton,
2002). The mean Standard score (M =99.7, SD = 16.2) was within normal limits, and

scores ranged from extremely impaired (49) to Very Superior (137).

Cognitive flexibility. The Trail Making Tests of the Halstead Reitan Battery Part
B is a more complex task requiring the client to engage in a task with both a series of
numbers (1-13) and letters (A-L) and mentally set shift to connect the numbers and letters
alternately (i.e. 1-A-2-B...). Errors and corrections count toward increasing performance
time (Reitan & Wolfson, 1993). TMT-B is also a highly sensitive instrument to

cognitive impairment and has been widely studied with alcohol abusing populations
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(Roberts & Horton, 2002). Raw scores obtained from each protocol (measured in
seconds) were converted to standard scores for ease of comparison with other objective
measure standard scores. Raw scores were subtracted from the mean score (in seconds),
and this score was then divided by the standard deviation. Next, this number was
multiplied by 15 and then added to 100 to produce a standard score. The mean standard
score (M =94.4, SD = 17.5) was also within normal limits with scores ranging from
extremely impaired (42) to Superior (124) range. Cronbach’s alpha for TMTA and

TMTB is .713, which is considered acceptable.

Self-Reported Executive Function

To pursue examination of self-report aspect of executive functioning reflective of
deficits seen in alcohol treatment populations, a general self-report measure
encompassing measures parallel to the objective measures portion, such as abstract
thinking, cognitive flexibility, response inhibition, learning and memory, and

psychomotor speed.

Behavior Rating Inventory of Executive Function — Adult version (BRIEF-A). The
BRIEF-A (Roth et al., 2005) is a self-report measure used to assess perceptions of
behaviors in specific executive functioning domains. The BRIEF-A domains and clinical
scales are non-overlapping and aligned with theoretical and empirically derived domains
of executive function. The BRIEF consists of two indexes: Behavioral Regulation (BRI)
and Metacognition (MI). The BRI is comprised of four scales (Inhibit, Shift, Emotional
Control, and Self-Monitor) and the MI contains five scales (Initiate, Working Memory,

Plan/Organize, Task Monitor, and Organization of Materials). Higher scores are
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indicative of greater perceived executive function difficulties. The Cronbach alpha
reliability values of the BRIEF indices for this study ranged from .73 (Inhibit scale) to .94
(Emotional Control scale), which mirror similar results from the normative BRIEF

sample (Roth et al., 2005).

Addiction Severity
To identify alcohol addiction severity while mitigating the potentially
confounding effects of self-reported behavior, a behaviorally-based measure of alcohol

use severity was selected for this study.

AUDIT. Alcohol addiction severity and treatment outcome was assessed using
the AUDIT, a 10-item screening instrument for hazardous and harmful alcohol
consumption (Saunders et al., 1993). An instrument designed to identify people who
would benefit from reducing or ceasing drinking, the AUDIT covers the domains of
alcohol consumption, drinking behavior, and alcohol-related problems (Babor et al.,
2001). Scores above the threshold of 8 or greater typically indicate likely problematic
and harmful use. The AUDIT has been validated for use across numerous
subpopulations. The reliability of the AUDIT for this study was good (Cronbach alpha =
.79), which is similar to the normative sample (Saunders et al., 2003), among alcohol
abusing patients (Babor et al., 2001), and in recent neuropsychological validation studies
(Lundin et al., 2015). The mean score was 11.71 (SD = 5.23) with scores ranging from 8

to 33.
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Mood
In accordance with prior studies illustrating the impact of mood on subjective

measures of EF, three measures of mood as covariates were selected for this study.

MMPI-2 RC scales. In the current study, mood was controlled for using the
following MMPI-2 Restructured Clinical (RC) Scales: RCdem scale (demoralization —
overall life distress), RC2 scale (Depression), and RC7 scale (Psychasthenia). The
MMPI-2 RC scales were selected since they include most of the variance for each clinical
scale and also have a global measure of general mood distress (RCdem). The reliability
for the RC scales included in this study’s analysis was good (Cronbach’s alpha =.77) and
similar to RC scale validations studies (Sellbom et al., 2008) and studies examining
alcohol abusing patients (Walvoort et al., 2012). The sample mean for the RCdem scale
was T = 62.26 (SD = 12.03) with a range of scores from 37 to 89. For the RC2 and RC7
scales, the sample mean scores were not significantly elevated (RC2 M = 63.67, SD =
16.38; RC7 M = 62.51, SD = 13.75) but manifested T-score ranges from 33 to 109.
Covariate mood measures (along with age of drinking onset covariate) were entered
simultaneously into the regression model in the first block to control for the amount of
variance explained by covariates. Independent executive function measures (objective
and subjective) were inputted subsequently into later blocks in the regression model to

identify unique variance explained by these measures.

Design and Data Analysis
Aim 1: This study explored the interrelationships between objective tests and

subjective measures of executive function among alcohol abusing individuals.
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H1 hypothesized that all objective measures of executive function will more
strongly intercorrelate with each other than with any subjective measure scales or
subscales, and the subjective measure scales of executive function domains will more
strongly intercorrelate with each other than with any of the objective measures of
executive function.

This initial hypothesis was tested through performing a multitrait-multimethod
analysis of convergent and discriminant validity for monomethod and heteromethod
scales. Specifically, correlations were calculated for monomethod and heteromethod
domains, and then a canonical correlation was calculated to investigate the overall
correlation between two sets of variables, objective and subjective. Canonical correlation
specifically allows for comparison of results across method (objective-subjective) within
specific domains of executive function. In this study, the sets of variables include
objective executive function performance and subjective perception of executive function
performance.

Aim 2: This study explored the incremental variance explained by objective and
subjective measures of executive function with alcohol addiction severity as the outcome
and mood and age of alcohol use onset as covariates.

H2 was tested initially through examining correlations between executive
function measures and correlates as well as alcohol addiction severity. Next, multiple
linear regression was used to identify which measures are more closely related to alcohol
addiction severity while covarying mood and age of alcohol use onset. Initially, mood
and age of drinking onset were entered into the model hierarchically using block entry.

In the second block entry step, the executive function measures were entered. The first
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regression only included objective measures in the second step, the second regression
was limited to subjective report measures in step two, and the third regression included
both objective and subjective measures in the second step of the model. F-tests initially
were analyzed to determine significance, and t-tests and beta weights were subsequently
analyzed for strength and direction of prediction. Beta weight sizes were compared to
assess the best measure of executive function associated with alcohol addiction severity.
The R? showed the percent of variance explained by each domain of variables as well as
each variable.

Aim 3: This study explored the relationships between objective and subjective
measures of executive function within distinct domains of neurocognitive functioning and
with alcohol addiction severity as the outcome measure and mood and age of alcohol use
onset as covariates.

Prior to these analyses, theoretical models, empirical research findings were
conducted to identify the most appropriate composite factors. Six composite factors were
identified in the principal component analysis which explained almost 75% of the model
variance. The objective factors were reduced based on theoretical and empirical findings
to three composites: Executive Cognitive Function which includes all five WCST
variables measured, Working Memory which includes the WMI, and Attentional Control
which includes the four IVA variables plus TMTA and TMTB.

According to the BRIEF manual, scales grouped into two factors of behavioral
regulation and metacognition (Roth et al., 2005), but studies have shown a third factor,
emotional control, to emerge with ADHD and TBI populations (Harvey, 2012; Roth et

al., 2013). Based on these studies, the Emotional Control and Shift scales were omitted
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from Aim 3’s analysis. After close review of the BRIEF manual (Roth et al., 2005) and
the aforementioned research studies, three composites were created: Executive Cognitive
Function which includes Plan/Organize, Task Monitor, and Organization of Materials
scales, Working Memory which includes Working Memory scale, and Attentional
Control which includes Inhibit, Self Monitor, and Initiate scales.

Next, composite variables were calculated for domains of Executive Cognitive
Function, Attention, and Working Memory in each of objective measure and subjective
perception domains. Composite variables were created by taking the average of the
standard scores for each domain. For the BRIEF scales, the T-scores were first
transformed into standard scores and then averaged. For the second analysis, objective
and subjective measures were collapsed into the three domains of Executive Function,
Attention and Working Memory. These composite scores were created by adding each
domain’s objective and subjective composite scores.

To assess H3, two regression analyses were performed. As with H2, hierarchical
regression was performed, and covariates were entered into the first block with composite
variables entered into the second block. Linear regression was used for both across and
within domain analyses to explore this aim across domains of executive function.
Specifically, F-tests initially were analyzed to determine significance, and t-tests and beta
weights were subsequently analyzed for strength and direction of these relationships.

The current study employed a within-subjects design to maximize power. Data
were analyzed using Statistical Package for the Social Sciences (SPSS), Version 22.0
(IBM Corp., 2011). Initially, descriptive statistics of mean and SD were calculated. The

p-level for significance of tests was set at p < 0.05.
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CHAPTER FOUR

Results

Descriptive statistics were calculated to understand the nature of the outpatient
population with alcohol abuse issues seeking an assessment for possible
neuropsychological impairments. Descriptive statistics were calculated for each measure
included in this study.

Objective performance based measure descriptive statistics are included in Table
6. Each scale is converted to a standard score with a mean of 100 and standard deviation
of 15. Within this assessment method, only the IVA Visual Prudence, IVA Auditory
Vigilance, and IVA Visual Vigilance mean scores were considered below average, and

only the two IVA measures of Vigilance were below one standard deviation.

Table 6

Descriptive statistics for objective measures of executive function

Instrument/Scale M (SD)
Working Memory Index (WMI) 100.60 (13.71)
Trail Making Test A 99.69 (16.21)
Trail Making Test B 94.39 (17.48)
WCST Total Score 103.97 (15.60)
WCST Perseverative Responses 106.15 (18.04)
WCST Perseverative Errors 105.92 (17.26)
WCST Nonperseverative Errors 102.83 (14.12)
WCST Conceptual Level 103.65 (16.20)
IVA Auditory Prudence 91.59 (27.03)
IVA Visual Prudence 87.24 (25.01)*
IVA Auditory Vigilance 77.79 (34.87)*
IVA Visual Vigilance 77.81 (37.02)*

M = mean; SD = standard deviation
* Denotes clinically significant elevation according to each respective test’s manual
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Demographic data for the subjective self-report BRIEF illustrate similar findings.
Only the Working Memory, Task, M1 and GEC mean scores fell in the significantly

elevated range (see Table 7).

Table 7

BRIEF Descriptive Statistics

Scale M (SD) Range

Inhibit 61.58 (13.00) 37-88
Shift 60.16 (13.32) 4-91
Emotional Control 56.49 (11.67) 38 -85
Self-Monitor 56.62 (11.99) 37-84
BRI composite 60.02 (11.00) 38 -85
Initiate 64.84 (11.40) 40 - 96
Working Memory 70.36 (13.88)* 39-99
Plan Organize 64.63 (11.40) 40 - 96
Task 66.93 (13.46)* 40 - 99
Organization of Materials ~ 60.38 (13.33) 36 - 89
MI composite 67.80 (12.44)* 38 -102
GEC composite 65.17 (11.82)* 3996

M = mean; SD = standard deviation
* Denotes clinically significant elevation according to normative data published in
respective test’s manual

Demographics were calculated for mood covariates as measured by the MMPI-2
(T-score mean =50, sd = 10). None of the mood measures were significantly above the
mean. Scores ranged from 33 to 109, with the largest spread occurring on the RC2 scale

(Low Positive Emotions). Table 8 denotes the MMPI-2 RC scale demographics.

Table 8

MMPI-2 Descriptive Statistics for RC scales

Scale M (SD) Range
RCd — Demoralization 62.26 (12.03) 37 -89
RC2 — Low Positive Emotions 63.67 (16.37) 33-109

RC7 — Dysfunctional Negative Emotions  62.51 (13.75) 34 —-92

M = mean; SD = standard deviation
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For the AUDIT, a score of 8 is the minimum score allowed for inclusion in this
study, which denotes significant problems with alcohol use. Since this study’s primary
purpose is to assess cognitive deficits with alcohol abusing individuals, only participants
with significant alcohol use were included, thus raising the mean score for the AUDIT.
The mean score for the AUDIT in this study was 11.71 (SD = 5.23) with a range of 8 to
33.

This study’s first hypothesis stated that all objective measures of executive
function will more strongly intercorrelate with each other than with any subjective
measure scales or subscales, and the subjective measure scales of executive function
domains will more strongly intercorrelate with each other than with any of the objective
measures of executive function. To test this hypothesis, multiple correlations were
calculated. First, correlations among objective measures (Table 9) and subjective
measures (Table 10) were performed separately. Next, a multitrait-multimethod
correlation matrix was run to test convergent and divergent validity (Table 11).
Significant correlations were examined.

Within the objective measures domain, performance based working memory
(WMI) was significantly correlated with both objective cognitive flexibility (TMTB; r =
.39, p <.001) and all five Wisconsin Card Sorting Test measures of abstract thinking (p
<.01). A continuous performance based measure of Visual Vigilance correlated
significantly with measures of cognitive flexibility (TMTB; r = .30, p =.002), four out of

five abstract thinking measures (WCST, p <.05; the fifth abstract thinking measure
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approached significance at p = .055). Most of the significant correlation results indicate
medium to large effects within objective measures of executive function.

Interestingly, both auditory response inhibition scales (Prudence, Vigilance)
correlated significantly with both Auditory and Visual scales of Prudence and Vigilance,
but the Visual component to each scale did not significantly correlate to the Auditory
component of the other scale (i.e. Visual Vigilance did not significantly correlate with
Auditory Prudence, and Visual Prudence did not significantly correlate with Auditory
Vigilance).

Within the domain of subjective self report measures of executive function, each
BRIEF scale and composite scale was found to be significantly correlated with each of
the other scales measured and included in this study at the p <.001 level. These results
suggest medium to large effects among individual self report scales of executive function.

To understand the relationship between each set of executive function measures
(objective and subjective) and establish discriminant validity, an examination of
correlations across methods was conducted. First, correlations were examined between
each objective performance and subjective perception pairing. Bonferroni corrections
were performed to eliminate Type | error. Objective performance on measures of
abstract reasoning (WCST) was significantly correlated with the following subjective
perception scales: Inhibit, Shift, Self Monitor, Initiate, Plan/Organize, Task Completion,
and Organization of Materials. Subjective perception of working memory deficits
(Working Memory scale) was significantly associated with objective performance on the

Working Memory Index, WCST, and the Visual Prudence continuous performance test
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Table 9

Objective measure correlation matrix

Objective Measures 1 2 3 4 5 6 7 8 9 10 11
1. WMI -
2. TMTA .09 -
3. TMTB 39**  Be** -
4. WCST Total 36** .13 13 -
5. WCST Perseverative Responses  .28** .04 A1 .84** -
6. WCST Perseverative Errors 29%* .07 A2 .86** .98** -
7. WCST Nonperseverative Errors  .39** 15 16 94**%  g9**F  T1** -
8. WCST Conceptual Level 36** .13 12 97**  80**  82** 92** -
9. IVA Auditory Prudence .06 .01 .16 .10 13 11 12 A1 -
10. IVA Visual Prudence -03 -06 -01 .04 .02 -01 .05 06  .64** -
11. IVA Auditory Vigilance .06 -04 11 12 12 15 14 14 30 .08 -
12. IVA Visual Vigilance A7 .06 30*%* 22 19 21% 0 22*%  25*  46*%* 21* 51**
*p<.05*p<.01
Table 10
Subjective report correlation matrix

Subjective Reports 1 2 3 4 5 6 7 8

1. Inhibit -

2. Shift 29%* -

3. Emotional Control 38**  46** -

4. Self Monitor B0**  34**  37** -

5. Initiate AL** AB*FE A% * 3B** -

6. Working Memory bS1** b1+ 4B** 36**F  p4** -

7. Plan/Organize A8**  BE*FF A7F* A6+ 72** 75** -

8. Task A2x* A2F*F 0% 38**  60** 57+ 63** -

9. Organization of Materials A3F* 37F* 40** 36** 41** 60**  .68** A7

*p<.05 **p< .01
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Correlation matrix with objective-subjective method pairs

Table 11

Executive Function Inhibit Shift Emotional Self Initiate Working Plan/ Task Org of
Measures Control Monitor Memory Org Materials
WMI -.07 -13 -.01 -14 -15 -27** -11 -.28** -.09
TMTA -10 -19 -.09 -10 -15 .03 -.05 .02 -.05
TMTB .02 -.10 .08 -.02 -.01 12 .10 .01 -.02
WCST Total -.30** -.20%* -.16 -21* -.31*%* -31** -20*  -.24% -.20*
WCST Persev -.23* -11 -.10 -17 -27** -.28** -.20 -.16 -19
Responses

WCST Persev Errors -.24* -11 -.10 -.19 - 27** - 27%* -.20 -.16 -17
WCST Nonpersev -.28%* -.21* -15 -.16 -.32%* - 29%* -.19 - 29%* -.20*
Errors

WCST Conceptual -.30** -.18 =11 -19 -.28** -.32%* -17 -.22*% -.18
Level

IVA Auditory -12 -01 =11 -.08 -.06 -.16 -.10 -.03 -10
Prudence

IVA Visual -23* -.10 -13 -17 -.08 -.24* -19 -14 -.08
Prudence

IVA Auditory -.31** -.03 .02 -.02 -11 -.20 -12 -15 -.08
Vigilance

IVA Visual -17 -.03 .02 -15 -.08 -.16 -.05 -.09 -15
Vigilance

*p<.05,**p<.01
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scale. In addition, the subjective Inhibit scale was significantly correlated with objective
measures of abstract reasoning (WCST), and Visual Prudence and Auditory Vigilance
continuous performance measure scales. Overall, there is high convergent validity across
objective and subjective measures of executive function, which is contrary to what was
hypothesized.

A better way to measure discriminant validity between objective and subjective
measures is through canonical correlation, which measures the linear relationship within
each domain of measurement. Specifically, canonical correlation assesses the linear
relationship between two sets or domains of variables. For this study, the sets are
objective performance based measures and subjective self report tests of executive
function with alcohol abusing individuals. Omnibus tests of significance showed the
Wilks’ lambda value as not significant (A = 0.23; F = 1.18; p =.12). In addition, no
canonical roots were statistically significant. These results indicate that there is no
significant linear relationship between the two sets of variables, and can conclude that the
two sets of variables, objective performance and subjective perception, are independent.

Aim 2 sought to investigate the incremental variance explained by objective and
subjective measures of executive function with alcohol addiction severity as the outcome
and mood and age of alcohol use onset as covariates. Procedurally, Aim 2 was examined
through separate multiple regression analyses to test convergent and divergent validity to
explore the incremental variance explained by objective and subjective measures of
executive function with alcohol addiction severity as the outcome and mood and age of

alcohol use onset as covariates.
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First, correlation matrices were run to assess executive function measure

found in Table 12.

correlations with both mood and age of drinking onset covariates as well as with the
alcohol addiction severity outcome measure. Results from correlations performed with
objective measures of executive function showed that age of drinking onset was
correlated with measures of working memory and abstract reasoning. The depression and
anxiety mood covariates were only correlated with the IVA Visual Prudence scale.
Neither the MMP1 RCdem measure of overall life distress nor the AUDIT were

significantly correlated with any objective measure of executive function. Results can be

Table 12

Objective measure correlation matrix with covariates and AUDIT

Objective Measures Age of Drinking MMPI MMPI MMPI  AUDIT
Onset RCdem RC2 RC7

1. WMI 21* -.025 .023 .009 -.16

2. TMTA 077 .071 14 -.015 .013

3. TMTB -.039 18 .085 -.026 =11

4. WCST Total 21* -.084 .044 -.009 -.057

5. WCST Perseverative 22* -011 .094 .015 -.073

Responses

6. WCST Perseverative 24* -.012 .096 .016 -11

Errors

7. WCST Nonperseverative 21* -.068 .058 .015 -.047

Errors

8. WCST Conceptual Level 22* -.062 .036 .032 -.024

9. IVA Auditory Prudence 011 .048 -12 -.16 -.004

10. IVA Visual Prudence -.033 -.16 -.22* -.25* -.008

11. IVA Auditory Vigilance -.070 .000 12 .055 -.041

12. IVA Visual Vigilance -.033 077 .093 -.054 -.022

*p< .05, **p<.01

Results from correlations performed between subjective measures of executive

function and both covariates and outcome measures showed a variety of significant

correlations. The MMPI RCdem scale correlated with all BRIEF scales except Inhibit
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and Organization of Materials, and the RC2 and RC7 scales also correlated highly with
most BRIEF scales. The AUDIT was only significantly correlated with the BRIEF
Inhibit scale, and age of drinking onset was not significantly correlated with any

subjective measure of executive function. Results are detailed in Table 13.

Table 13

Subjective measure correlation matrix with covariates and AUDIT as outcome

BRIEF Scales — Subjective Age of Drinking MMPI MMPI MMPI AUDIT
Measures Onset RCdem RC2 RC7

Inhibit -14 .18 .004 .020 27%*
Shift .002 A0%* .18 Ab5** - 055
Emotional Control .016 33** .36** 31** .024
Self Monitor -17 22* .035 19 .16
Initiate .022 A3** 32%** 31** .003
Working Memory .082 40** .25% 28**  -.034
Plan/Organize -.010 32%* 19 .25* .022
Task 12 .25* -.027 A1 -14
Organization of Materials -.014 .16 .024 19 .035

*p<.05**p<.01

Next, a regression containing only objective measures of executive function plus
covariates was done to isolate the relationship with alcohol addiction severity. In this
first model, the mood and age of drinking onset covariates explained about 23% of
variance (R? A = .23, p <.001) with age of drinking onset as the only significant
covariate. The addition of objective measures of executive function explained an
additional 9.8% of model variance (R* A =.098, p = .45) which was not significant. Age
of drinking onset persisted as the only significant predictor of alcohol addiction severity
(B =-.51, p<.001). The overall model was significant (R2=.33, F (16,81) =2.44,p =
.005), but the addition of objective measures did not significantly impact the model

(significant F change = .45449). A summary of this analysis is included in Table 14.
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Table 14

Objective Measures Regression Analyses Predicting Alcohol Consumption Severity

Regression AR? F dfy dfy sig. B t p LLCI ULCI spr
Step 1 23 6.74 4 93 <.001

RCdem .01 .08 .93 -.10 11 <001
RC2 .07 .61 .54 -.05 10 .003
RC7 -.04 -37 72 -.10 .07 .001
Age Onset -48 517 <001 -2.53 -1.13 22
Step 2 098 244 12 81 .005

RCdem .08 52 .59 -.09 16 .002
RC2 .06 51 .61 -.06 10 .002
RC7 -.10 -.83 41 -13 .05 .006
Age Onset -50 -5.00 <001 -2.70 -1.16 21
WMI .01 .05 .96 -.08 .09 <.001
TMTA .18 1.49 14 -.02 14 .019
T™MTB -25 -1.86 .07 -.16 .01 .029
WCST Total -27 -42 .68 -.53 34 .001
WCST PerResp 97 1.73 .09 -.04 .60  .025
WCST PerErr -1.08 -1.66 .10 -72 .07 .023
WCST NonpErr -.05 -13 .90 -.28 25 <001
WCST ConRes 51 1.30 .20 -.09 42 014
IVA Aud Pru .02 A5 .88 -.05 .06 <.001
IVA Vis Pru -.04 -32 75 -.06 .05 <.001
IVA Aud Vig -.04 -37 71 -.04 .03 .001
IVA Vis Vig .01 .09 .93 -.03 .04 <.001

*p< .05 **p<.01

Note. Table 14 illustrates the effects of mood, age of drinking onset and objective measures of executive
function on alcohol addiction severity. F = F change, sig. = significant F change, df, = degrees of freedom
between, df, = degrees of freedom within, = standardized beta, LLCI = lower limit confidence interval,
ULCI = upper limit confidence interval, spr = semi-partial R%

The second regression contained only subjective measures as independent
variables. In this second model, the mood and age of drinking onset covariates explained

about 23% of variance (R? A = .23, p <.001) with age of drinking onset again as the only
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significant covariate. The addition of subjective measures of executive function

explained an additional 9.8% of model variance (R? A =.098, p =.23), which was not

statistically significant. Age of drinking onset (B =-1.47, p <.001), as well as the Inhibit

scale (p = -.15, p =.007) were the only significant predictors of alcohol addiction

Table 15

Subjective Test Regression Analyses Predicting Alcohol Consumption Severity

AR?

F dfy df, sig. B t p LLCI ULCI spr
Step 1 23 6.74* 4 93 <001
RCdem 005 084 93  -10 11 <001
RC2 023 61 54 -051 097 .003
RC7 016 -37 72 -10 070 001
Age Onset 183 517%* <001 -253 -113 223
Step 2 098 308 13 84  .001
RCdem 016 27 79 -10 13 <001
RC2 016 39 70  -065  .097 .00l
RC7 013 29 78 -079 11 <001
Age Onset 147 398 000 220 -74 13
Inhibit 15 279%* 007 042 25 063
Shift 031 -64 52 -13 066 .003
Emotional 031 -57 57  -14 075 .003
Self Monitor -.010 -.18 .86 -12 .096 <.001
Initiate 013 18 85  -123 15 <001
XX;’;L‘(‘):‘S 043 -74 46  -16 073 005
Plan/Organize .037 49 .62 -11 19 .002
Task 088 -168 096 -19 016 .023
a;gtz?ii;as”o”' 010 .19 85  -09 11 <001

*p<.05,**p< .01

Note. Table 15 illustrates the effects of mood, age of drinking onset and subjective tests of executive
function on alcohol addiction severity. F = F change, sig. = significant F change, df; = degrees of freedom

between, df, = degrees of freedom within, § = standardized beta, LLCI = lower limit confidence interval,

ULCI = upper limit confidence interval, spr = semi-partial R%.
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severity. The overall model was significant (Rz =.32, F (13,84) =3.08, p =.001). A
summary of this analysis is included in Table 15.

In the regression analysis which included both objective and subjective measures,
mood and age of onset covariates again explained about 23% of the model variance (R? A
=.23, p <.001), and both objective and subjective perception measures of executive
function explained another 23% (R? A =.23, p =.13), though not significant. Age of
drinking onset, WCST Perseverative Responses, WCST Perseverative Errors, BRIEF
Inhibit, and BRIEF Task all demonstrated significant beta weights in the combined model
including covariates plus both objective and subjective measures of executive function.
Although not statistically significant, the TMTA appeared to explain some of the model
variance and may be a useful variable to include and examine in future analyses. The
overall model was significant (R2 = .46, F (25,72) = 2.40, p =.002). Results suggest that
mood disruption may not be a significant covariate to consider for this sample, but age of
drinking onset definitely is significant and important to consider in comparing objective
and subjective measures associations with alcohol addiction severity. In addition, a
combination of objective and subjective measures together appear to glean more
significant additions to the model than when examined separately. A summary of these
analyses are in Table 16.

When alcohol addiction severity was predicted using age of drinking onset and
mood as covariates, there were medium positive associations between alcohol addiction
severity and number of perseverative responses given on an abstract thinking task
(WCST Perseverative Responses 3 = 1.15, p =.040) as well as number of perseverative

errors made (WCST Perseverative Errors § =-1.36, p =.037). Subjective perception
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Objective Measure and Subjective Test Combined Regression Analyses Predicting

Table 16

Alcohol Consumption Severity

AR? F df, df, sig. B t p  LLCI ULCI spr

Step 1 23 6.74** 4 93 <.001

RCdem 011 .084 93 -10 114 <.001
RC2 071 .61 54 -051 .097 .003
RC7 -.041 -.37 72 -10 .070 .001
Age Onset -48 -5.17** <001 -253 -113 .22
Step 2 23 240** 25 72 .002

RCdem 10 74 A7 .049 .086 .004
RC2 -.004 -.026 .98 .031 -.003 <.001
RC7 -.014 -11 .92 030 -.013 <.001
Age Onset -37 -3.30** 002 -47 -.36 .082
WMI -.10 -79 43 -16 -092  .005
TMTA 24 1.92 .058 .013 22 .028
TMTB -25 -1.70 093 -11 -.20 .022
WCSTTotal 12 18 .86  -.057 021 <.001
WCST PerResp 1.15 2.09* .040 -.073 24 .033
WCST PerErr -1.36 -2.12* 037 -11 -24 .034
WCST NonprEr -.34 -.92 .63 -047 -11 .006
WCST ConRes .53 1.34 19 -.024 .16 .013
IVA AudPru -.004 -.031 98 -.004 -.004 <.001
IVA VisPru .015 A1 91 -008 .013 <.001
IVA AudVig 91 74 46 -041 .087 .004
IVA VisVig .018 15 .88 -.022 .017 <.001
Inhibit A7 3.25%* 002 .27 .36 .080
Shift -.043 -.33 .74 -055 -039 .001
Emo Control -.084 -.69 49 .024 -081 .004
Self Monitor -.065 -51 .61 16 -.060 .002
Initiate 074 45 .65 .003 .053 .002
Working Mem -.027 -15 .88 -034 -018 <.001
Plan/Organize .059 .29 77 022 .035 .001
Task =34 -235* .02 -14 -27 .042
Org-Materials .034 24 .81 .035 .029 <.001

*p<.05**p<.01

Note. Table 16 illustrates the effects of mood, age of drinking onset and both objective and subjective tests

of executive function on alcohol addiction severity. F = F change, sig. = significant F change, df; = degrees
of freedom between, df, = degrees of freedom within, = standardized beta, LLCI = lower limit confidence
interval, ULCI = upper limit confidence interval, spr = semi-partial R%.
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measures of Inhibit and Task both showed small associations with alcohol addiction
severity (BRIEF Inhibit § = .47, p =.002; BRIEF Task § = -.34, p =.022).

Based on these results, we conducted a regression analysis to identify the unique
variance explained by each significant measure from H2 after covarying age of drinking
onset since it emerged as a significant covariate, while mood variables did not. The
overall model included age of drinking onset as a covariate, objective measures of
TMTA, WCST Perseverative Responses, and WCST Perseverative Errors, and subjective
measures of Inhibit and Task. The overall model was statistically significant (F(6,91) =

7.90, p <.001). Inthe first block, age of drinking onset as a covariate explained 22% of

Table 17

Significant Objective Measure and Subjective Test Combined Regression Analyses
Predicting Alcohol Consumption Severity

AR? F df, df, sig. i t p LLCI ULCI spr
Step 1 22 2710 1 96 <.001
Age Onset -47 -521** <001 -249 -112 .22
Step 2 A3 790 6 91 <.001
Age Onset -40 -438** <001 -2.20 -83 .14
TMTA A0 1.17 .24 -.02 .09 .01
WCST
Persev 1.01 2.11* .04 .02 57 .03
Resp
WCST
Persev -98 -2.03* .05 -.59 -01 .03
Errors
Inhibit 33 335 001 .05 21 .08
Task -23  -2.38* .02 -.16 -02 .04

*p<.05,**p< .01

Note. Table 17 illustrates the effects of significant scales that emerged from previous regression analyses
on alcohol addiction severity. F = F change, sig. = significant F change, df; = degrees of freedom between,
df, = degrees of freedom within, B = standardized beta, LLCI = lower limit confidence interval, ULCI =
upper limit confidence interval, spr = semi-partial R,
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the model variance (R* A =.22). The addiction of objective measures of processing
speed (TMTA) and perseverative responses (WCST Perseverative Responses) combined
with subjective measures of Inhibit and Task in the second block explained 13% of the
model variance of variance in the model (R* A =.13). A summary of these results can be
found in Table 17.

Finally, Aim 3 sought to explore the relationships between objective and

Table 18

Obijective and Subjective Composite Variable Regression Analyses Predicting Alcohol
Consumption Severity

AR®> F df, df, sig. B t p LLCI ULCI spr

Step 1 23 6.74 4 93 <.001

RCdem .01 .08 .93 -.10 A1 <001
RC2 .07 .61 .54 -.05 A0 .01
RC7 -.04 -37 12 -.10 .07 .001
Age Onset -.48 -5.17 <001 -253 -1.13 22
Step 2 06 338 10 87 .001

RCdem -01 -.04 97 -12 11 <001
RC2 .06 A7 .64 -.06 .09  .002
RC7 -.04 -.32 75 -.10 .07 .001
Age Onset -43 -430** <001 -243 -.89 15
ECF obj A2 1.01 27 -.03 A1 .01
WM obj -11 -1.06 .29 -12 .04 .01
Attn obj -.04 -.36 12 -.07 .05 .001
ECF subj -17 -1.13 .26 -15 .04 .01
WM subj -.05 -.35 73 -.09 .07 .001
Attn subj 31 2.24* .03 .01 21 .04

*p<.05, **p< .01

Note. Table 18 illustrates the effects of domain composite method separate scales and covariates (mood,
age of drinking onset) on alcohol addiction severity. F = F change, sig. = significant F change, df; =
degrees of freedom between, df, = degrees of freedom within, § = standardized beta, LLCI = lower limit

confidence interval, ULCI = upper limit confidence interval, spr = semi-partial R?.
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subjective measures of executive function within distinct domains of neurocognitive
functioning and with alcohol addiction severity as the outcome measure and mood and
age of alcohol use onset as covariates. To assess Aim 3, as with Aim 2, linear regression
was used to explore this aim across domains of executive function and between executive
function methods. Shift and Emotional Control were not included in the composite
variables because prior factor analysis research with ADHD, TBI and healthy adults
demonstrate that these scales load on an Emotional Control based factor rather than a

behavioral regulation or metacognition (Donders & Strong, 2015; Roth et al., 2013). In

Table 19

Domain Composite Regression Analyses Predicting Alcohol Consumption Severity

AR? F dfy df, sig. P t p LLCI ULCI spr

Step 1 23 674 4 93 <001

RCdem 011 .084 .93 -.10 11 <.001
RC2 071 .61 54 -051 .097 .003
RC7 -.041 -.37 12 -.10 .070 .001
Age Onset -.48 -5.17 <.001 -2.53 -1.13 22
Step 2 .055 338 10 87 .001

RCdem .006 .041 .97 -12 12 <.001
RC2 .076 .64 .52 -.051 .099 .003
RC7 -.027 -.23 .82 -.099 .079 <.001
Age Onset -46  -458** <.001 -2.52 -1.00 18
ECF .034 32 75 -.048 .066 .001
WM -.080 -.70 .48 -.074 .035 .004
Attn .059 -.56 .58 -.041 .073 .003

*p<.05**p<.01

Note. Table 19 illustrates the effects of domain composite method separate scales and covariates (mood,
age of drinking onset) on alcohol addiction severity. F = F change, sig. = significant F change, df; =
degrees of freedom between, df, = degrees of freedom within, § = standardized beta, LLCI = lower limit
confidence interval, ULCI = upper limit confidence interval, spr = semi-partial R?.
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the first regression comparing objective and subjective domains of Executive Cognitive
Functioning (ECF), Attentional Control (AC), and Working Memory (WM), only the
subjective Attentional Control composite and Age of Drinking Onset covariate were both
significant. A summary of these results can be found in Table 18.

In the second regression examining the domains combining measurement types,
the model was significant (p = .001), but the only significant variable in the model was
the Age of Drinking Onset (t = -4.58, p <.001). None of the domain composite variables
had statistically significant beta weights, but this may be due to lack of sensitivity of the
composite variable. Age of drinking onset continues to be statistically significant. A

summary of the results can be found in Table 19.
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CHAPTER FIVE

Discussion

This study sought to provide evidence for executive function measures most
appropriate for use with alcohol abusing individuals possessing subsyndromal cognitive
deficits to guide treatment referrals. Specifically, understanding the specific nature of
these subsyndromal deficits can help treatment providers craft a comprehensive treatment
plan to include cognitively appropriate intervention strategies. Understanding the
differential value of objective performance based measures and subjective self reported
perceptions of executive function may help clinicians construct an effective multimethod
assessment battery to assess the patient’s capacity for success in treatment. In addition,
understanding the utility and limits of each test based on its type (i.e. objective measure
versus subjective self report) will help assessors administer the most appropriate
instruments in the shortest amount of time, which will help treatment providers trust the
fidelity of their test results and make more appropriate pre-treatment decisions for the
patient with an alcohol use disorder.

The first hypothesis postulated that objective tests and subjective reports of
executive function would not significantly overlap due to the different type of
measurement used (performance based test versus a self report questionnaire) and
different domains targeted (objective performance tests provide results of actual ability,
whereas subjective reports provide results of one’s perceptions about his/her abilities).

Results from correlational and canonical correlational data indicate that despite some
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overlap between objective and subjective test types, the domains of performance based
and self report are distinct entities, for the most part.

Results supporting this study’s first hypothesis are somewhat similar to prior
literature findings illustrating distinct differences between objective and subjective tests
(Marino et al., 2009; Vazire & Mehl, 2008); however, significant overlap between some
objective and subjective measures is mildly discrepant with prior literature. More
importantly, the BRIEF, the primary measure of subjective self report data, has been
validated against both objective and subjective measures of executive function (Roth et
al., 2005). This may explain this study’s overlap of subjective and objective measures.
In addition, the sample used for this study is a community sample not being referred for
alcohol treatment with few significant executive function deficits. Discrepancies in
performance between objective measures and subjective tests tend to be seen in
individuals with mild to moderate TBI (Schiehser et al., 2001) and significant emotional
disruption (Chamelian & Feinstein, 2006; Marino et al., 2009), These findings suggest
that different types of measurement tools may add valuable information to the assessment
process, and both may be valuable and important clinically.

Aim 2 sought to identify the incremental validity provided by individual objective
and subjective measures of executive function in predicting alcohol addiction severity
while controlling for mood and age of drinking onset. Results showed that the age of
drinking onset covariate provided the most significant and robust incremental validity for
addiction severity. For this population, age of drinking onset was shown to be an
important covariate in explaining model variance and may be the most closely associated

variable to addiction severity. This finding aligns well with numerous longitudinal
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studies showing correlations between early onset drinking and future heavy alcohol use
(Moss, Chen, & Yi, 2014; Rossow & Kuntsche, 2013) as well as with prior studies
examining relapse prevention, treatment efficacy, and alcohol addiction severity (e.g.
Hingson, Heeren & Winter, 2006; NIAAA, 2009).

When considering unique variance explained by neuropsychological measures,
the picture is less clear. The model including both objective and subjective measures in
the second regression block is significant, which shows that neuropsychological testing
results are important to consider. Given the varied correlations between
neuropsychological measures with all covariates and the AUDIT, the contribution of each
individual neuropsychological variable, both objective and subjective, is less clear.

Subjective reports of inhibition (BRIEF Inhibit scale) added significant
incremental validity to the model in Aim 2 and is the only neuropsychological measure
significantly correlated with alcohol addiction severity. These findings align well with
the TBI (Donders et al., 2010) and alcohol use literature (Frazier et al., 2004) and may be
more easily recognizable subjectively since this domain typically involves metacognitive
processes (Roth et al., 2013) as well as social feedback and consequences (Salgado et al.,
2008; Zeigler et al., 2005).

Objective measures of perseverative thinking and the thinking errors caused by
perseveration were also both uniquely associated with alcohol addiction severity in this
study. These findings align well with the unique alcohol related executive function
deficits seen in prior studies (e.g. Du et al., 2002; Oscar-Berman & Marinkovic, 2007;
Walvoort et al., 2012) and not included in other measures of brief executive function

performance based measures for use with alcohol abusing individuals (Ritz et al., 2015).
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Studies on perseveration in alcohol use have found this executive function deficit to be
particularly difficult to ameliorate and deficient even in mild alcohol using populations
(Martin-Fardon & Weiss, 2016), especially when cognitive impairment and expectancies
are coupled (Pabst et al., 2014). Taken together, these findings indicate that objective
and subjective domains of executive function offer unique contributions and should be
used in tandem toward understanding the complete picture of the patient’s cognitive
impairments prior to beginning alcohol treatment.

Aim 3’s goal was to assess the concurrent validity of domains of functioning on
alcohol addiction severity. Executive functioning domains were significant predictors of
addiction severity. Results also indicate unique contributions from subjective perception
based measures of executive function. Specifically, this population’s experience of
deficits related to behavioral inhibition and task completion are significantly associated
with alcohol addiction severity. As seen in prior studies, these two executive function
domains are critical for the patient with alcohol use disorder to adopt relapse prevention
strategies and be able to enact abstinence based behaviors (Houston et al., 2014). Given
the subsyndromal nature of this population’s cognitive deficits, significant results on
subjective measures are promising since this demonstrates that the individual with an
alcohol use disorder has some awareness of his declining functioning.

This study showed the BRIEF’s efficacy and utility in providing useful
information about the subsyndromal executive function deficits and subsequent capacities
and limitations in alcohol treatment. The BRIEF has been demonstrated across numerous
studies to be both sensitive and specific to executive function deficits across various

populations (e.g. Huizinga & Smidts, 2011; Roth et al., 2013). Results of this study
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demonstrate that alcohol using individuals with subsyndromal executive function deficits
do indeed have awareness of their behavioral inhibition and task completion deficits,
which holds promise for their abilities to engage effectively in treatment. Awareness that
these deficits exist and can directly inhibit the individual with alcohol use disorder’s
ability to abstain from drinking can be a starting point of conversation with the alcohol
abusing individual in treatment. Treatment can specifically focus on behaviorally based
interventions of behavioral inhibition and ways the patient with alcohol use disorder can
complete tasks in a way that is congruent with their abilities and not limited by the
executive function deficits. When analyzing the comparative utility of different types of
executive function measurement, results suggest that using subjective perception based
measures may provide good information about one’s attention based skills.

This study also identified perseverative thinking, and its errors, as an important
executive function deficit to assess in relation to alcohol addiction severity. Individuals
who perseverate on alcohol related cues, stimuli, and thoughts tend to be more severely
addicted to alcohol since it is more difficult for them to channel their thoughts away from
alcohol (i.e. Bates et al., 2002; Spada et al., 2015). Individuals who tend to perseverate
might benefit from interventions designed to stop and redirect thought processes (e.g.
coping cards, self-statements, grounding). Redirecting perseverative and persisting
thoughts about alcohol may be a simple yet extremely effective intervention for this
population. Instead of walking through a complicated role play mimicking a situation
involving alcohol, the interventions may wish to focus on a metacognitive model to help
identify perseverative thinking patterns that lead the individual with alcohol use disorder

to alcohol enticing situations in the first place (i.e. Bates et al., 2002; Spada et al., 2015).
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In practice, this model may entail in vivo exposures to alcohol related stimuli in the real
world while writing down specific relapse prevention techniques associated with each
specific stimuli (i.e. “avoid specific coffee shop next to the bar the alcohol abusing
patient used to frequent to drink™) to provide concrete means to redirect perseverative
thoughts.

Addiction severity is an important outcome to examine in the context of executive
function, and the AUDIT provides an analog measure and correlate of treatment outcome.
The AUDIT has shown robust evidence in identifying alcohol dependence, risky
drinking, and alcohol use disorder in both clinical alcohol treatment populations (Babor
et al., 2001) as well as in the general population (Lundin et al., 2015). This makes the
AUDIT an appropriate measure of alcohol addiction severity. The AUDIT also provides
a behaviorally based, simple measure that is negatively correlated with treatment
outcome (Allen et al., 1997). A well validated alcohol addiction severity measure that is
simple and short to administer (as well as relatively easy for a layperson to interpret) is
critical in applications with cognitively impaired alcohol abusing individuals. The more
severe an individual’s executive dysfunction, the worse his or her addiction to alcohol
would be because of the unique cognitive processes involved in executive dysfunction.
Prior studies have shown strong correlations between poorer executive function and
higher alcohol addiction severity (i.e. Bernardin et al., 2014; Meek, Clark, & Solana,
1989; Morgenstern & Bates, 1999). Establishing an efficient way to measure alcohol
addiction severity with the AUDIT provides more avenues by which to study the

relationship between executive function and alcohol addiction severity.
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In this study, performance based measures of working memory and processing
speed were not significantly associated with alcohol addiction severity and did not
perform commensurately as in prior studies (i.e. Morgenstern & Bates, 1999; Voelbel et
al., 2000). Learning and memory have widely been found to have a strong relationship
with alcohol treatment outcome, yet this study did not find a significant association
between working memory and alcohol addiction severity. Interestingly, a study by
Houston and colleagues (2014) examining various domains of executive function did not
show working memory as significantly deficient with heavy drinking population. Part of
this finding may be due to the relatively limited sample size for the Houston study.
Future studies with larger sample sizes may afford greater opportunities for factor
analyses which can further clarify complex working memory’s contribution to
understanding subsyndromal executive function deficits. In addition, larger sample sizes
will help clarify the unique information objective performance based measures and
subjective perception based measures of executive function explain with alcohol abusing
individuals possessing subsyndromal cognitive deficits.

In this study, mood disruption was significantly correlated with many subjective
measures of executive function, but mood disruption was not shown to be a significant
factor associated with alcohol addiction severity in this population. These results appear
conflicting and may in part be the result of limited sample size and sampling from a
community based population primarily seeking neuropsychological care. In this study,
self reported mood disruption did not significantly impact performance on objective
measures nor perception based responses of executive function deficits, but other studies

have found mood as a significant factor or covariate impacting one’s subjective
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perceptions (Marino et al., 2009; Roth et al., 2005; Vazire & Mehl, 2008). This
phenomenon may be explained by the fact that this sample’s overall mood related
psychopathology may not be severe enough to warrant additional intervention based
concerns beyond outpatient care and specific concerns about their executive function
coming to a neuropsychology specialty clinic. Therefore, the generalizability of mood
related findings is limited and warrant further investigation.

A particular strength of this study is that it is drawn from a community based
sample of alcohol abusing individuals. This study is exploratory and theoretical in nature
and was designed as a preliminary examination of potential neuropsychological
assessment instruments with utility in identifying alcohol abusing individuals who may
not be successful in traditional treatment due to subsyndromal cognitive deficits.

One limitation of this study is that the sample size was too small to be able to
conduct factor analyses, which would have helped further inform Aim 1’s goal of
showing objective and subjective domains as distinct. Data collection did not involve
active recruitment, and dissertation timing constraints were prohibitive of obtaining
sample sizes above 100. Future studies may want to actively recruit individuals who
engage in problematic drinking to help bolster this study’s findings and continue
identifying and confirming assessment instruments that identify executive function
deficits in this particular population.

A second limitation of this study is that no control group was used, so it was not
possible to deduce that this study’s findings are significantly different from the general
population. A close approximation, an analog of the normative sample from each

measure, was used in order to facilitate this exploratory study and provide direction for
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future research. Still, future studies may benefit from the use of a control group of non-
problematic drinkers to further assess differences in cognitive functioning and
subsyndromal executive function deficits found in some alcohol abusing individuals.

The Wisconsin Card Sorting Test as an objective measure of abstract reasoning
has enjoyed robust literature support, and results of this study suggest that the WCST has
the capacity to be a powerful and useful tool in identifying patients with both alcohol use
disorder and subsyndromal executive function deficits who may struggle in traditional
treatment settings. Further studies may wish to explore the totality of perseverative
thinking’s contributions to the subsyndromal cognitively impaired alcohol abusing
patient while continuing to validate the WCST for use with this subset of individuals with
alcohol use disorders.

Future research should focus on confirming the utility of objective and subjective
measures of executive function identified in this study as well as conducting validation
studies with the spectrum of alcohol abusing individuals (subsyndromal to severely
cognitively impaired) to identify if certain instruments hold utility with more or less
severely impaired individuals. Specifically, since this study’s sample is not the intended
population for which this battery would be employed, future longitudinal research with
treatment seeking individuals would help bridge theory with practice. In conclusion,
future research should focus on identifying those problematic cognitive deficits that may
prove detrimental to the individual with alcohol use disorder’s success in treatment so
they can be diverted to more appropriate programs or aligned with supports that best help

them achieve abstinence.
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In conclusion, this study is a theoretical merging of clinical practice with
knowledge about the relationship between executive function and alcohol addiction
severity. This study is a first step in establishing a neuropsychological assessment battery
for pre-treatment alcohol using individuals and is also a piece in developing the theory

between executive function deficits and alcohol use disorders.
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