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ABSTRACT
Chronic alcohol use has major consequences for the development of neuropsychological
dysfunction and can affect emotional and behavioural functioning. These impairments can
have a pervasive effect on treatment goals and relapse prevention. Further clarification of
the relationship between chronic alcohol use and associated deficits may contribute to the
understanding of the mechanisms underlying the maintenance of alcohol dependence and
to the development of more effective intervention strategies and consequently better
treatment outcomes. The present study aimed to explore the neuropsychological profile,
mental health outcomes and coping strategies of alcohol users involved in drug and
alcohol counselling and investigated whether any of these factors could predict treatment
outcome. Findings indicated that compared with controls, alcohol users demonstrated
significant deficits in visuospatial, memory and executive functioning and a higher level
of emotional distress. Sex differences in memory ability were also observed in the alcohol
group. While alcohol users endorsed a greater use of maladaptive coping strategies, the
use of self-medication as a coping strategy predicted higher levels of emotional distress in
both the alcohol and control groups. At a three month follow-up, memory ability was
found to significantly predict the percentage of goals achieved in counselling, the
likelihood of drop-out from therapy and the likelihood of remaining abstinent and sex
predicted drop-out rates. The value of further research into the influence of additional
factors, such as executive functioning, mood and coping strategies, on treatment
outcomes in a larger sample was also supported.
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CHAPTER 1:
Alcohol use, neuropsychological performance and emotional functioning in alcohol
users.

This thesis will be exploring the neuropsychological profile, mental health
outcomes and coping strategies of alcohol users involved in drug and alcohol counselling
and investigating whether these factors can predict treatment engagement and outcome at
a three month follow-up.

Defining alcohol use disorders
Recent guidelines from the Australian National Health and Medical Research
Council have reported that healthy men and women should consume no more than two
standard drinks per day in order to reduce their lifetime risk of harm from alcohol use
(NHMRC, 2009). In the US, risky levels of alcohol use for men have been defined as
more than 14 drinks per week, or more than four drinks per day and for women seven
drinks per week and three drinks a day (Dawson, Grant, Stinson, & Zhou, 2005).
Excessive alcohol use or alcoholism is thought to develop when an individual increases
their frequency of alcohol use to harmful levels that are above recommended patterns of
drinking (Eckardt, et al., 1998). According to the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TR; American Psychiatric
Association, 2000), alcohol abuse occurs when an individual repeatedly consumes alcohol
at levels which cause significant impairment or distress and leads to an inability to fulfil
set role obligations, continued use in physically hazardous situations, recurrent alcoholrelated legal problems and continued use despite persistent social or interpersonal
problems.
Chronic alcohol abuse can lead to alcohol dependency. Alcohol dependency has a
similar criterion but has the added presence of tolerance (need for increased amounts of
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alcohol to achieve intoxication) and withdrawal symptoms (significant physiological and
cognitive changes that occur upon cessation of consistent and heavy alcohol use), an
inability to reduce or stop drinking and most time is spent drinking, obtaining alcohol, or
recovering from its effects (American Psychiatric Association, 2000). Individuals who
abuse alcohol or are dependent on alcohol are thought to have an alcohol use disorder
(AUD; Grant, et al., 2004).
The degree of cognitive impairment as a result of chronic alcohol use is thought to
be dependent on the amount of alcohol that is consumed. That is, the neurotoxic effects of
alcohol on the brain can range from mild, in moderate to heavy social drinkers, to
moderate impairment in chronic alcohol abusers and finally to severe cognitive
impairment in patients with Korsakoff‟s disease (Evert & Oscar-Berman, 1995; Parsons,
1998). The findings that support this continuum of cognitive change as a result of
increased alcohol use still remains inconsistent (Evert & Oscar-Berman, 1995). However
previous studies suggest that in order to look at the effect of chronic alcohol use on
neuropsychological functioning, participants should have a history of at least five years of
drinking 21 or more drinks per week or more specifically five to six drinks per session,
five to seven days a week, and that their drinking behaviour has led to health problems
and a failure to fulfil everyday life roles at home, school and work (Eckardt, et al., 1998;
Oscar-Berman, Kirkley, Gansler, & Couture, 2004; Oscar-Berman & Marinkovic, 2007;
Parsons, 1998).

Alcohol use and associated neuropsychological impairments
Research continues to attribute a range of neuropsychological deficits to the long
term and heavy use of alcohol. Neuropsychological and imaging studies have found that
the majority of impairments caused by alcohol use occur to the frontal lobes, the limbic
systems and the cerebellum (Evert & Oscar-Berman, 1995; Moselhy, 2001; Oscar-
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Berman & Marinkovic, 2003, 2007; Sullivan & Pfefferbaum, 2005; Verdejo-Garcia,
Rivas-Perez, Lopez-Torrecillas, & Perez-Garcia, 2006). The neurotoxic effects of chronic
alcohol use haVE been associated with the shrinkage of cortical brain tissue, damage to
white-matter fibre tracts and diminished viability of brain cells (Pfefferbaum,
Rosenbloom, Fama, Sassoon, & Sullivan, 2010; Rosenbloom, Sullivan, & Pfefferbaum,
2003). Debate persists as to the areas of the brain that are most vulnerable to the effects of
alcohol (Oscar-Berman & Marinkovic, 2003) and three models have been proposed. One
theory, termed the “generalised diffuse hypothesis” (Parsons, 1998; Tivis, Beatty, Nixon,
& Parsons, 1995) has suggested that chronic alcohol use causes sulcal widening and an
overall shrinkage or atrophy of brain tissue within the cerebral cortex and leads to a
compromise of a wide range of cognitive functions (Lishman, 1990; Parsons, Sinha, &
Williams, 1990; Selby & Azrin, 1998).
A further model, the “frontal lobe hypothesis” posits that the frontal regions of the
brain, particularly the pre-frontal cortex, are most susceptible to the neurotoxic effects
which consequently impinges on and disrupts the connections from the frontal cortex to
other brain regions (Moselhy, 2001). This theory stems from the finding that chronic
alcohol users demonstrate similar cognitive and behavioural deficits to individuals with
frontal lobe damage.
Lastly, it has been proposed that functions subserved by the right hemisphere are
more susceptible to the effects of alcohol than those in the left hemisphere (Evert &
Oscar-Berman, 1995; Oscar-Berman & Marinkovic, 2003). This view, termed the “right
hemisphere hypothesis”, was established given that visual-spatial processing and other
non-verbal functions, which are reliant on preserved right hemisphere and frontal cortex
function, have been found to be particularly vulnerable to the effects of chronic alcohol
use and persists even after long periods of abstinence (Fein, Torres, Price, & Di Sclafani,
2006). However this view still remains uncertain as contradictory studies have found
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deficits in verbal as well as non-verbal tasks and have argued that deficits found in
alcohol users are reflective of the sensitivity of the tests used (Evert & Oscar-Berman,
1995; Oscar-Berman & Marinkovic, 2007).
Recent models of neuropsychological impairment in chronic alcohol use have
shifted away from structural explanations and have proposed that alterations in
corticocerebellar circuitry and activation account for the impairments experienced,
particularly executive deficits. Specifically, it is held that impairments are not due to
damage of specific brain regions, but result from impaired processing efficiency caused
by alterations of the corticocerebellar circuitry and activation (Chanraud, Pitel, Rohlfing,
Pfefferbaum, & Sullivan, 2010; Sullivan & Pfefferbaum, 2005; Tessner & Hill, 2010).
Regardless of the area most susceptible, various cognitive deficits have been associated
with chronic alcohol use. These include a range of executive functions, deficits in
memory and new learning, visual-spatial skills, perceptual-spatial abilities, perceptualmotor speed and information-processing speed (Bates, Labouvie, & Voelbel, 2002;
Beatty, Hames, Blanco, Nixon, & Tivis, 1996; Giancola & Moss, 1998; Johnson-Greene,
et al., 1997; Parsons & Nixon, 1993). These impairments have also been linked to
possible damage of the fronto-parietotemporal regions of the brain (Selby & Azrin, 1998).
Overall intelligence, declarative memory, language skills, and primary motor and
perceptual abilities appear to remain intact in alcoholics (Crews, et al., 2005).
Visuospatial abilities. Chronic alcohol use has been consistently associated with
deficits in visuospatial skills and research has suggested that impairments appear to
persist despite long periods of abstinence (Oscar-Berman, Shagrin, Evert, & Epstein,
1997; Schandler, Clegg, Thomas, & Cohen, 1996; Sullivan, Fama, Rosenbloom, &
Pfefferbaum, 2002; Sullivan & Pfefferbaum, 2005). For instance, studies have observed
persistent deficits in visuospatial abilities despite a period of approximately four years
(Schandler, et al., 1996) and six years of abstinence from alcohol (Fein, et al., 2006). In
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contrast to this, intact visuospatial performance on the Block Design task (Wechsler,
1981) has been found following an abstinence period of six months, which the authors
suggest may be a result of the population they studied who were clinically healthy alcohol
users with a lower severity of alcohol use (Davies, et al., 2005). One study found
impairments in an extensive range of visuospatial processing operations in recently
detoxified alcohol users including scanning, attention, forming and using simple visual
images, as well as manipulating, storing and retrieving visuospatial information (Beatty,
et al., 1996).
Deficits in visuospatial processing have been associated with reduced parietal gray
matter volume (Fein, Shimotsu, Chu, & Barakos, 2009). Compromise to white matter
tracts in the occipital forceps and external capsule have also been implicated in poor
performance on the copy of a complex visual figure. However, it has been argued that
deficits on visuospatial based tasks are primarily due to compromised executive functions
rather than impaired visuoperceptual skills per se. This was based on the finding of
Munro, Saxton and Butters (2000), who found that although alcoholics appeared to
demonstrate poor visuospatial skills, their impaired planning and organisation impeded
their ability to encode the complex visuospatial information which consequently affected
their subsequent recall of the information.
Memory and new learning. Early neuroimaging studies linked memory
impairment in alcohol users to changes in the basal regions of the brain and the widening
of the third ventricle, indicating compromise to subcortical brain regions (Acker,
Jacobson, & Lishman, 1987; Jacobson, 1987). The degree and type of memory
impairment associated with alcohol use is varied. Acute alcohol intoxication has been
found to impair memory acquisition or the ability to learn new information while
individuals with Korsakoff syndrome often display explicit memory deficits or an
inability to recall recent events (Weiss & Marksteiner, 2007).

PREDICTORS OF ALCOHOL USE TREATMENT

20

Debate exists as to the degree of episodic memory impairment that occurs with
chronic alcohol use and is in part the result of a discrepancy in views concerning the
extent of recovery that occurs following the abstinence from alcohol (Pitel, et al., 2009).
While an improvement in episodic memory has been found to occur following one week
to one month of abstinence (Fein, Bachman, Fisher, & Davenport, 1990), it is unclear as
to whether this ability can return to premorbid levels and if longer periods of abstinence
can achieve greater levels of recovery (Pitel, et al., 2009). Whereas some studies have
demonstrated comparable episodic memory abilities between healthy controls and chronic
alcohol users following moderate to long term periods of abstinence (Fein, et al., 2006;
Pitel, et al., 2009; Reed, Grant, & Rourke, 1992; Rourke & Grant, 1999), other
researchers have argued that deficits in episodic memory abilities can persist despite
lengthy periods of abstinence such as six months (Munro, et al., 2000) and even after five
years (Brandt, Butters, Ryan, & Bayog, 1983). A study by Brokate and colleagues (2003)
failed to find a difference in performance between alcohol users who had ceased drinking
approximately 3 weeks ago and controls on the California Verbal Learning Test.
However, it has been suggested that while learning and verbal memory can be equivalent
between the groups, individuals in the alcohol group show more intrusions during recall
and on retrieval and have difficulty discriminating between words on the learned list from
other semantically related words (Zinn, Stein, & Swartzwelder, 2004).
Mixed results have been found when using a measure of semantic memory, such
as the Logical Memory subtest from the Wechsler Memory Scale (Wechsler, 1987). One
study found comparable performances between alcohol users (abstinent for approximately
three weeks) and controls on tasks of verbal and non-verbal long-term declarative
memory (Davila, Shear, Lane, Sullivan, & Pfefferbaum, 1994). Another study observed
that alcohol users who had been abstinent for approximately six weeks performed
significantly worse than controls, but were comparable on a task of non-verbal memory
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(Davies, et al., 2005). A further community study, using the same memory measures,
found that alcohol users who were abstinent for approximately three months, performed
significantly more poorly than controls on tasks of both visual and verbal memory
(Rosenbloom, O'Reilly, Sassoon, Sullivan, & Pfefferbaum, 2005).
The participants in each of these studies were neurologically intact as determined
by MRI and were medically healthy but differed on their length of abstinence and where
they were recruited. In the Davila study (1994) the patients were recruited from an inpatient facility, while an out-patient facility was used in the Davis (2005) and
Rosenbloom (2005) studies. This is interesting, given that individuals recruited from inpatient treatment facilities tend to be more severely affected than individuals living within
the community (Fein, et al., 2002).
Executive functions. The frontal lobe has been found to be particularly
susceptible to the toxic effects of alcohol, most notably the pre-frontal cortex which
supports a range of executive functions. When compared with normal controls, chronic
alcohol users consistently demonstrate deficits in abstract reasoning, problem solving,
concept formation and set-shifting (Moselhy, 2001; Pfefferbaum, Sullivan, Mathalon, &
Kim, 1997; Sullivan, Rosenbloom, & Pfefferbaum, 2000). Difficulties with information
processing, verbal fluency, organisation, sequencing and cognitive flexibility have also
been noted (Brokate, et al., 2003; Giancola & Moss, 1998; Hewett, Nixon, Glenn, &
Parsons, 1991; Ratti, Bo, Giardini, & Soragna, 2002).
Perseverative responding is also common, whereby alcohol users continue with a
previous behaviour or response pattern despite feedback indicating that their response is
no longer correct or suitable to the situation (Evert & Oscar-Berman, 1995). Working
memory, also considered a component of executive functioning, has also been found to be
impaired with chronic alcohol use. Working memory recruits areas of the dorsolateral
prefrontal cortex (Stuss & Levine, 2002) and as described by Baddeley (1996), involves
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the monitoring, control and manipulation of information that is held on-line. Impairments
in working memory in alcohol users have been documented in previous studies,
specifically in tasks with a spatial component (Chanraud, et al., 2010).
Deficits in executive functioning are thought to contribute to continued problem
drinking, as individuals lack the resources necessary to control, reduce or change their
harmful behaviours (Crews, et al., 2005). Impairments in executive functioning are not
only found in treatment seeking individuals but have also been observed in community
samples, despite having a lower severity of alcohol use than individuals in treatment
facilities (Glass, et al., 2009). Furthermore, deficits in planning and problem solving have
been found in neurologically intact alcoholic patients (Oscar-Berman, et al., 1997). In a
community-recruited sample of men, Glass and colleagues (2009) observed that
compared to controls, individuals with a greater severity of alcohol use performed poorly
on a range of executive tasks. Interestingly, while these individuals did not perform in a
clinically impaired range on tasks, they still failed to perform at the same level as a
matched non-alcoholic group, thus reinforcing the vulnerability of the frontal lobes to the
neurotoxic effects of alcohol (Glass, et al., 2009).
The partial recovery of executive functions can occur following six months of
abstinence (Munro, et al., 2000) while recovery to normal levels is thought to occur
following several years (Fein, et al., 2006; Ratti, et al., 2002; Rourke & Grant, 1999).
Studies have suggested that some executive functions such as abstract reasoning (Rourke
& Grant, 1999) can show recovery following a few months of abstinence while deficits in
other functions such as working memory can persist despite lengthy periods of abstinence
(Mann, Gunther, Stetter, & Ackermann, 1999; Zinn, et al., 2004). It has been suggested
that deficits in decision making can persist in alcoholics even after a long period of
abstinence (up to six years) which in turn has adverse consequences for future
employment, social relationships, health, further substance use and addiction, relapse and
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possible legal problems (Verdejo-Garcia, Rivas-Perez, Vilar-Lopez, & Perez-Garcia,
2007).
Chanraud et al. (2007) examined the relationship between brain structure and
executive functions in a group of alcohol dependent men attending a detoxification
program. The researchers found that when compared to controls, alcohol users had
impaired executive functioning, as well as showing a 20% decrease in the grey matter
volume of the dorsolateral frontal cortex and a 10% decrease in the white matter volume
of the corpus callosum. Furthermore the neuropsychological deficits found were
correlated with decreases in grey matter volume in the frontal lobe, insula, hippocampus,
thalami and cerebellum, and with decreases in white matter volume in the brainstem
(Chanraud, et al., 2007). A study by Jang and colleagues (2007) also reported decreases in
gray and white matter volumes in alcoholic men compared to controls and found that
decreases in gray matter in the left superior temporal gyri and right postcentral region
were significantly related to perseverative responses and perseverative errors in the
Wisconsin card sorting test (Jang, et al., 2007).

Individual variability in alcohol related neuropsychological impairment.
Despite evidence within the literature that suggests that alcohol use is related to cognitive
impairment, the risk of developing alcohol-related brain injury and associated
neuropsychological deficits depends on various factors and differs between individuals
(Oscar-Berman & Marinkovic, 2003). It has been estimated that approximately 50% of
problem drinkers in America have not experienced any cognitive, social or emotional
difficulties as a result of chronic alcohol use (Oscar-Berman & Marinkovic, 2007).
Susceptibility depends on the age the individual commenced drinking, diet, the
amount of alcohol consumed, the duration of abuse, the individual‟s age, sex, personality,
level of education, genetic background, family history of alcohol use and general health
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(Parsons & Nixon, 1993). Researchers have attempted to explore this variability by
looking at the degree of cognitive impairment in each of the aforementioned groups but
have been inconsistent in elucidating a single responsible factor (Evert & Oscar-Berman,
1995). It is evident that the location and extent of compromise to the brain differs across
individuals and it appears that while some individuals show a vulnerability to the longterm consequences of alcohol use, some do not (Oscar-Berman & Marinkovic, 2007).
However the cause of this vulnerability is yet to be determined (Parsons & Nixon, 1993).
Furthermore as mentioned previously, the recovery of some structural changes to
the brain and subsequent improvement in cognitive functions can occur after a period of
abstinence (Mann, et al., 1999). There is evidence to suggest that these improvements can
result within the first few months to one year of abstinence from alcohol (Fein, et al.,
2006; Sullivan, Rosenbloom, Lim, & Pfefferbaum, 2000; Sullivan, Rosenbloom, &
Pfefferbaum, 2000). In fact it has been suggested that 15 to 50 percent of abstinent
alcoholics‟ may not show any cognitive impairment at all on testing (Parsons & Nixon,
1993).
One study found no difference in neuropsychological performance, except for
measures of spatial processing, between long-term abstinent alcoholics (average of 6.7
years of abstinence) and normal controls (Fein, et al., 2006). A further study found that
after a six month period of abstinence, alcoholic‟s performance on tasks of episodic
memory and executive functions (fluency, flexibility and inhibition) returned to levels
comparable to normal controls (Pitel, et al., 2009). However, there is still debate as to
whether continued abstinence can lead to the recovery of neuropsychological functions to
normal healthy levels (Munro, et al., 2000).
It has been proposed that despite improvement in some cognitive domains,
residual deficits are still common (Rosenbloom, et al., 2003). Imaging studies have
indicated that although alcoholics may perform at similar levels to controls on cognitive
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tasks, they engage different areas of the brain or a greater network of neural systems in
doing so and therefore use greater cognitive effort than controls to accomplish the same
task (Desmond, et al., 2003; Pfefferbaum, Desmond, et al., 2001). It has also been
demonstrated that age is an important variable when looking at the recovery of cognitive
functions with abstinence; as older alcoholics have been found to demonstrate more
severe cognitive impairments and less improvement with abstinence than younger alcohol
users (Munro, et al., 2000).

Alcohol use and neuropsychological impairment: The influence of sex
As outlined, the effects of alcohol on the brain and subsequent behaviours can be
moderated and mediated by several factors. Of interest in many studies has been the
influence of sex on this relationship and whether men and women differ in their pattern of
cognitive impairment (Nolen-Hoeksema, 2004; Parsons, 1994; Sullivan, et al., 2002).
When compared to men, women commence drinking later in life, consume smaller
quantities of alcohol, drink less frequently and metabolise alcohol differently (Johnson,
Gruenewald, Treno, & Taff, 1998). However alcohol dependence appears to develop
more quickly in women and there is evidence to suggest that women experience earlier
adverse consequences to health, earlier brain atrophy and display higher levels of mental
health issues such as depression and anxiety (Mann, Batra, Gunthner, & Schroth, 1992;
Pfefferbaum, Rosenbloom, Deshmukh, & Sullivan, 2001; Schuckit, Daeppen, Tipp,
Hesselbrock, & Bucholz, 1998).
In addition, despite sex differences in alcohol use history, women tend to show
comparable neuropsychological deficits and damage to brain tissue as men. This
phenomenon has been referred to as the “telescoping effect”, which proposes that women
are more vulnerable to the effects of alcohol, as they develop the adverse consequences of
alcohol use at a quicker rate than do men (Diehl, et al., 2007; Mann, et al., 2005; Mann, et
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al., 1992; Randall, et al., 1999). Several biological and psychosocial reasons have been
proposed to explain the sex differences that occur in alcohol use and associated problems
and include genetics, differences in the physiological effects of alcohol, hormones,
differing social roles, drinking motives and expectations, interpersonal relationships and
differences in the prevalence of co-morbid psychiatric disorders (Nolen-Hoeksema &
Hilt, 2006).
Findings from neuropsychological studies. Within the alcohol literature,
evidence supporting sex differences in neuropsychological performance is mixed (NolenHoeksema, 2004; Oscar-Berman & Marinkovic, 2007; Parsons, 1994; Sullivan, et al.,
2002; Sullivan, Rosenbloom, & Pfefferbaum, 2000). It has been proposed that the
primary cognitive areas susceptible to sex differences are visuospatial functioning and
episodic memory. Men tend to show greater impairments in visuospatial ability while
women demonstrate a higher performance on tasks of episodic memory (Yonker, Nilsson,
Herlitz, & Anthenelli, 2005). However other studies have failed to observe sex
differences in neuropsychological performance (Fein, et al., 2006; Green, et al., 2010;
Rosenbloom, et al., 2005).
A series of studies by Sullivan and colleagues (2002, 2000) examined whether
alcoholic men and women differ in their pattern of neuropsychological performance as
relative to non-alcoholic men and women. Compared to their respective sex control
groups, both alcoholic men and women showed deficits in visuospatial abilities but
preserved declarative memory while only alcoholic men showed impairments in
executive functions and only alcoholic women showed deficits in short-term memory and
fluency (Sullivan, et al., 2002; Sullivan, Rosenbloom, & Pfefferbaum, 2000).
Similarly, Yonkers and colleagues (2005) found that overall, men performed
better on visuospatial tasks compared to women, while women were more superior on
tasks of episodic memory. However, once the sample was divided into groups based on
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their alcohol consumption (non, light, moderate and heavy drinkers), there was no sex
differences in visuospatial performance across groups but women continued to
outperform men on episodic memory tasks across all alcohol groups. The researchers
postulated that the effects of alcohol on cognitive functions may be less damaging for
women as compared to men (Yonker, et al., 2005). This suggestion has been supported by
other studies which have found that while men and women show deficits in similar
cognitive domains, these impairments are often less severe in women.
A study which looked at the effects of moderate alcohol use on cognitive
functions in older individuals (aged between 59-71 years), found that there was no
significant relationship between alcohol consumption and cognitive performance in men
but ascertained that women who drank zero to four drinks daily, performed better on
cognitive tasks (Dufouil, Ducimetière, & Alpérovitch, 1997). It was suggested that
observed variations in cognitive functioning as a result of alcohol consumption, may be
due to sex differences in the way alcohol is metabolised and the interaction between sex
hormones and neurotransmitter activity (Yonker, Eriksson, Nilsson, & Herlitz, 2003).
Other studies have noted that women show similar or greater cognitive deficits to
men, supporting the notion that they are more vulnerable to the neurotoxic effects of
alcohol (Flannery, et al., 2007; Sullivan, et al., 2002). Parsons and colleagues (1990)
found that while both men and women alcoholics performed worse on a range of
neuropsychological tasks relative to controls, a greater difference in performance was
found between alcoholic and control women on tasks of verbal and visuospatial abilities,
despite women consuming alcohol for a shorter period of time than men (Parsons, Sinha,
et al., 1990). A further study observed that men alcohol users had better performance on
working memory tasks when compared to women, once again regardless of a longer
period of chronic alcohol use (Liu, Chiu, & Yang, 2010).
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An additional body of research has failed to find sex differences in
neuropsychological performance in alcohol users. Fein et. al (2006) found that while
women (alcoholics and controls) performed better than men in a range of cognitive
domains, sex differences disappeared once group membership (alcohol versus control)
was accounted for, indicating a similar pattern of performance for men and women
alcoholics (Fein, et al., 2006). An additional study found that while women performed
better than men on verbal memory tasks, Trails A and B and Digit Symbol, this occurred
for both the alcohol and control group, suggesting that there are no sex differences in
cognitive function in alcoholics, apart from the normal differences found within the
general population (Rosenbloom, et al., 2005). This was also supported in additional
studies which found that men and women showed a similar pattern of cognitive
performance relative to their peer controls (Green, et al., 2010; Parsons, 1994).
Interestingly, recovery in cognitive functions following abstinence has also been
found to differ between men and women. Within months of abstinence, men show a
greater improvement in nonverbal memory skills, visuospatial abilities and attention
(Sullivan, Rosenbloom, Lim, et al., 2000), while women demonstrate greatest
improvement in verbal and nonverbal working memory and psychomotor speed but only
after several years of abstinence (Rosenbloom, Pfefferbaum, & Sullivan, 2004).
Findings from neuroimaging studies. A similar discrepancy has also been noted
within the neuroimaging literature, while some studies have supported that brains of
women are more vulnerable to the toxic effects of alcohol than brains of men, other
studies have failed to find a difference (Hommer, 2003). Hommer, Momenan, Kaiser and
Rawlings (2001) compared the brain volumes of alcoholic men and women to nonalcoholic controls to determine whether a sex difference existed in the extent of
compromise to the brain. This study found that compared to controls, alcoholic women
showed significantly reduced gray and white matter volumes. This was also the case for
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men, but the difference between the alcoholic and non-alcoholic men was smaller in
magnitude (Hommer, et al., 2001). This was supported by a further imaging study which
found that despite alcoholic women reporting a shorter period of alcohol dependency,
both alcoholic men and women showed comparable levels of brain atrophy when
compared to their respective control groups (Mann, et al., 2005).
Similarly, Schweinsburg and colleagues (2003) determined that while both men
and women alcoholics demonstrated a reduction in frontal lobe white-matter Nacetylaspartate (an indicator for neuronal integrity), only women alcoholics showed a
reduction in gray-matter N-acetylaspartate. These findings support the notion that women
are more susceptible to the neurotoxic effects of alcohol than men are. One explanation
for this finding may be differences in blood alcohol concentrations. Women attain higher
blood alcohol concentrations than men for the same amount of alcohol consumed, due to
their smaller body size, lower total body water and lower concentration of stomach
enzymes that metabolise alcohol (Thomasson, 1995). Higher blood alcohol concentrations
lead to greater toxic effects which therefore results in greater damage to organs such as
the brain (Hommer, et al., 2001).
Contrasting these findings, other studies have determined that once differences in
age, level of alcohol consumption and intercranial volume, are taken into account, men
show greater compromise than women in the lateral ventricles, gray and white matter,
corpus callosum (Pfefferbaum, Rosenbloom, et al., 2001; Pfefferbaum, Rosenbloom,
Serventi, & Sullivan, 2002) and in infratentorial regions including the cerebellum and
pons (Sullivan, Rohlfing, & Pfefferbaum, 2010). A study exploring the effects of
moderate alcohol use on brain volume found that men with higher levels of lifetime
alcohol consumption demonstrated greater impairment in white matter, particularly in
frontal regions. This relationship was not noted in women (de Bruin, et al., 2005). A
similar pattern of results has been found with gray matter volume, with men
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demonstrating greater alcohol-related damage to frontal and temporal gray matter than
women (Fein, et al., 2009).
It has been suggested that the inconsistency in findings between Hommer‟s study
(2001) and Pfefferbaum‟s series of studies (2001, 2002) was due to sampling error. While
Hommer and colleagues recruited all of their alcoholic participants from an in-patient
facility, Pfefferbaum‟s sample consisted of men from an in-patient facility and women
from an out-patient facility and it is commonly expected that individuals in in-patient
facilities experience more severe consequences than out-patients would. Furthermore
participants in Pfefferbaum‟s study were tested after a longer period of abstinence (three
weeks versus several months) which may have allowed for greater recovery (Wuethrich,
2001). Thus, it still remains unclear as to whether men and women differ in their pattern
and severity of cognitive impairments as a result of alcohol and the basis of these
differences.

Alcohol use, cognitive impairment and mental health outcomes
The relationship between alcohol use and psychological distress such as
depression and anxiety has been well established within the research in both community
and clinical samples (Brown, Evans, Miller, Burgess, & Mueller, 1997). Alcoholics
experience high levels of emotional distress even after a period of abstinence which has
been attributed to both organic deficits and psychosocial causes (Johnson-Greene, Adams,
Gilman, & Junck, 2002). It has been estimated that 27% - 69% of individuals with alcohol
dependence also have high depression scores (Driessen, Veltrup, Wetterling, John, &
Dilling, 1998).
Mental health factors can not only exacerbate the effects of alcohol on the brain
and behaviour but could also contribute to continued or increased drinking (Petrakis,
Gonzalez, Rosenheck, & Krystal, 2002). These findings have been supported by traumatic
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brain injury (TBI) research which suggests that the development of mood disorders
occurs as a result of the cognitive difficulties associated with their brain injury and the
barriers these deficits pose to reintegration and adapting to the persisting social,
functional and emotional changes within their environment (Rowland, Lam, & Leahy,
2005).
It has been suggested that there are three reasons for the comorbidity of alcohol
use and psychological distress; a) there is a direct causal relationship between the two, the
occurrence of one makes the other one more likely to develop b) there is an indirect
causal relationship, in that the occurrence of one disorder affects a third variable in a
particular way that may increase the likelihood of developing the second disorder and c)
that the two disorders share similar factors that increase their likelihood (Kushner,
Abrams, & Borchardt, 2000; Teesson, Degenhardt, Proudfoot, Hall, & Lynskey, 2005).
Prolonged alcohol use can cause structural, functional and pharmacological
changes within the brain, especially within the frontal areas. These neurological changes
include atrophy, decreases in cerebral grey and white matter volume, increases in the
volume of ventricular cerebral-spinal fluid, neuronal death or shrinkage, changes in
synaptic and receptor activity and alterations in cerebral blood flow. These changes are
thought to contribute to the common development of both neuropsychological deficits and
mood disorders. In particular, it has been suggested that dysfunction or neuronal damage
within the frontal lobe and its connections with limbic and paralimbic areas may be the
underlying cause for both factors (Oscar-Berman & Marinkovic, 2007).
The circuitry of the cortico-thalamocerebellar feedback loop has also been
implicated as the network which underpins these functions (Sullivan, et al., 2003; Tessner
& Hill, 2010). This loop includes connections between the cerebellum, thalamus, and
prefrontal cortex and is thought to be involved in executive control and behavioural
inhibition. Alterations in this loop, as well as changes to the orbito-frontal cortex and
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limbic system, have also been associated with the development of psychiatric disorders
such as depression and anxiety. Therefore in individuals with an AUD, the likelihood of
developing a psychiatric disorder is increased (Tessner & Hill, 2010).
This has been supported by studies which have demonstrated a high co-morbidity
between the two disorders (Driessen, et al., 1998; Hasin, Stinson, Ogburn, & Grant, 2007;
Marsh & Dale, 2005; Petrakis, et al., 2002; Swendsen & Merikangas, 2000) and studies
which have proposed that emotional distress may be a result of changes in cognition
(Johnson-Greene, et al., 2002). In alcoholics, cognitive deficits are often associated with
subjective expressions of emotional distress, such as anxiety and depression (Scheurich,
2005). Lasting changes to the brain, may also account for the observation that symptoms
of depression and anxiety often persist despite extensive periods of abstinence (Kranzler
& Rosenthal, 2003). Executive functioning, in particular, affects an individual‟s
independence, daily functioning and leaves them feeling isolated, misunderstood,
unsuccessful and unable to participate in normal social interactions. These feelings are
thought to be related to mood dysfunction (Verdejo-Garcia, et al., 2006).
Few studies however have looked into the influence of neuropsychological
impairment on the development of mood disorders in alcohol users (Verdejo-Garcia, et
al., 2006). A majority of studies have explored the relationship between alcohol use and
psychological distress in neurologically intact populations or have failed to consider the
influence of cognitive impairment (Swendsen & Merikangas, 2000).
One study (Beatty, Katzung, Moreland, & Nixon, 1995) looked at
neuropsychological performance and depression scores in a group of cocaine abusers,
alcoholics and healthy controls. Both abuser groups showed marked impairment on
various measures of neuropsychological functioning and higher scores on the Beck
Depression Inventory than the healthy controls. Furthermore they found a negative
relationship between depression scores and the Wisconsin Card Sorting Task. Future
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studies could expand on this work by examining other measures of executive functioning
known to be impaired in alcohol users such as planning, inhibition, cognitive flexibility
and decision making and to explore how these abilities relate to depression as well as
anxiety. A further study by Johnson-Greene and colleagues (2002) found that emotional
distress was associated with impairment on a measure of abstraction and concept
formation. The authors proposed that the relationship between this type of executive
functioning and emotional distress may be a result of neuronal damage to the frontal lobe
or alternatively that emotional distress may produce or be caused by executive
impairments (Johnson-Greene, et al., 2002).
Contrary to these studies, Uekermann and colleagues (2003) compared the
neuropsychological performance of alcoholics with depression and those without
depression. While both groups demonstrated executive deficits in response inhibition and
reasoning, there were no significant cognitive differences between the groups. The
authors proposed that the neuropsychological impairments in chronic alcohol use are not
exacerbated by depressive symptoms. This was supported by another study which
investigated whether a co-morbid psychiatric disorder such as anxiety and depression
exacerbated the cognitive deficits associated with chronic alcohol use in a community
sample (Rosenbloom, et al., 2005). The study found no difference in cognitive
functioning between the alcohol-only group and the alcohol group with a co-morbid
psychiatric disorder, indicating that mood does not seem to exacerbate cognitive deficits,
particularly in memory and psychomotor functioning and that cognitive deficits are
reflective of the effects of chronic alcohol use alone (Rosenbloom, et al., 2005).
Rosenbloom et al (2005) also found that men and women were comparable on the
type and incidence of co-morbid psychiatric disorders that they experienced, which
differs from other studies that have either found that alcoholic men have a higher
incidence of co-morbidity than alcoholic women (Kessler, et al., 1997) or that alcoholic
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women demonstrate a higher rate of depression and anxiety than alcoholic men
(Benishek, Bieschke, Stöffelmayr, Mavis, & Humphreys, 1992; Schuckit, et al., 1997). A
study by Sinha and colleagues (1989) found significant correlations between
neuropsychological performance and symptoms of depression and observed that this
relationship was stronger in women alcohol users than in men alcohol users. In
community and clinical settings, it has been reported that alcoholic women are more
likely to have a co-morbid psychiatric disorder such as depression and anxiety, while
alcoholic men are at greater risk of developing other drug disorders and anti-social
personality disorder (Kranzler & Rosenthal, 2003).

Summary and rationale for study
While chronic alcohol use has been associated with a range of cognitive
impairments, continued research into this area is still needed to further clarify the
neuropsychological profile of alcohol users. In particular, debate persists as to whether a
sex differences exists in the pattern and severity of cognitive impairments that occur as a
result of chronic alcohol use. Furthermore the relationship between the
neuropsychological impairment and emotional distress still remains unclear which makes
it difficult to clarify how the two concepts fit together in relation to the various models of
alcoholism and addiction (Uekermann, et al., 2003). Particularly given that both cognitive
impairment and emotional functioning have been found to negatively impact on long-term
abstinence (Teichner, Horner, & Harvey, 2001). In addition, alcohol related cognitive
impairments appear to impact on an individual‟s ability to recognise or cope with changes
to their thinking and emotions which has also been implicated in the development of
mood disorders such as depression or anxiety (Johnson-Greene, et al., 2002).
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CHAPTER 2:
The relationship between alcohol use, coping and mental health outcomes.

Coping strategies
In general, coping skills have been defined as cognitive and behavioural actions
that enable an individual to deal effectively with internal or external stressors or
challenging situations that exceed their personal resources (Folkman, Lazarus, Gruen, &
DeLongis, 1986; Gossop, Stewart, Browne, & Marseden, 2002). Coping strategies are
thought to be healthy and successful when an individual actively deals with or manages a
stressor and reinterprets it in a positive way. This is known as an approach-coping
strategy (Finset & Anderson, 2000). Active, problem-focused coping approaches have
been associated with reduced psychosomatic and psychiatric problems (Franken,
Hendriks, Haffmans, & Van der Meer, 2001).
Unsuccessful and maladaptive strategies, referred to as avoidance-coping
strategies, are thought to be associated with emotional distress and negative affect (Finset
& Anderson, 2000). These strategies have been associated with psychiatric morbidity,
personality disorders, aggression, depression, substance abuse and suicide (Chung,
Langenbucher, Labouvie, Pandina, & Moos, 2001; Franken et al., 2001). Avoidant coping
strategies are thought to incorporate wishful thinking, denial, minimisation and
expressing negative emotions while approach coping strategies involve taking action and
making plans (Chung, Langenbucher, Labouvie, Pandina, & Moos, 2001; Holahan, Moos,
Holahan, Brennan, & Schutte, 2005).
Several other types of coping strategies have been identified in the literature.
These have included emotion-focused coping strategies, which involves reducing or
dealing with the emotional distress that arises from a situation (Carver, Scheier, &
Weintraub, 1989; Folkman & Lazarus, 1980), and social-support based coping strategies,
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which is reliance on social networks for support, (Litman, 2006). These coping strategies
are thought to overlap with the approach and avoidant coping styles.
How a person copes with life stressors has short term consequences for other areas
of their life and emotional well being; as well as long term impacts on the possible
development of physical or mental disorders (Skinner, Edge, Altman, & Sherwood,
2003). Individuals who rely on more approach coping skills rather than avoidance coping
responses are better able to deal more effectively with life stressors and have better health
outcomes. Researchers have found that alcohol users are more likely to rely on avoidant
and emotion-focused coping strategies than approach coping strategies which has been
associated with greater levels of psychological distress (Avants, Warburton, & Margolin,
2000) and greater alcohol use (Chung, et al., 2001). Furthermore, the use of approach
coping rather than avoidant coping is related to better treatment outcomes in substance
use and in mental health problems (Moggi, Ouimette, Moos, & Finney, 1999).
In a sample of poly-substance users it was found that those who engaged in more
successful coping strategies had lower levels of anxiety, depression and psychological
distress than users who used more maladaptive coping strategies (Courbasson, Endler, &
Kocovski, 2002). This was also found by Moggi and colleagues (1999) who found that in
substance users, greater and more effective use of coping skills contributed to an
increased likelihood of abstinence and improved psychological functioning (Moggi, et al.,
1999).
The degree to which coping strategies relate to AUDs and whether they are
associated with continued alcohol consumption is of great concern to researchers, as this
has serious implications for rehabilitation and abstinence (Hasking & Oei, 2002a). Much
of the previous alcohol research has focused primarily on broader coping categories such
as active versus avoidant coping, however interest has grown in exploring specific facets
of coping to further elucidate the coping styles of alcohol users (Hasking & Oei, 2002a).
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Coping is multi-dimensional and conceptualising it into broad categories oversimplifies
this behaviour and limits the understanding of the relationship between coping strategies
and alcohol consumption (Britton, 2004). Previous research has found that alcohol users
and community drinkers differ in the set of coping strategies that they use to deal with
stressful situations (Cooper, Frone, Russell, & Mudar, 1995; Holahan, Moos, Holahan,
Cronkite, & Randall, 2001). In particular, given the relevance of avoidant coping
strategies in alcohol users, it may be useful to investigate distinct forms of avoidant
coping, to determine which are more pertinent to alcohol use behaviour.
The Coping Orientation of Problem Experience questionnaire (COPE; Carver, et
al., 1989) has been useful in evaluating the different ways in which people cope with
stressful situations. Limited studies have directly investigated the differences between
alcohol users and community drinkers in relation to various avoidant coping strategies on
the COPE such as denial, self-medication and venting emotions. Rather these studies have
compared samples based on a total COPE score, with alcohol users endorsing a higher
number of total coping strategies than controls (Hasking & Oei, 2002b) or have looked at
the extent to which the coping scales predict level of alcohol consumption in the separate
samples (Hasking & Oei, 2004, 2007). In community drinkers, it was found that seeking
social support for emotional reasons and self-medication was predictive of a greater
volume and frequency of alcohol use (Hasking & Oei, 2004). In the alcohol dependentsample it was observed that turning to religion, venting emotions, denial and self
medication were predictive of the frequency of alcohol use but not the amount used.

Alcohol use, coping strategies and the influence of cognitive impairment
The ability to identify and anticipate stressful or challenging situations and
effectively cope with them is important for future outcomes in an individual‟s life
(Gossop, et al., 2002). Unfortunately this process can be compromised in alcohol users
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due to disruption in the cognitive functions which support the application of coping
strategies. Deficits sustained in problem solving, cognitive flexibility, memory and
attention reduce an individual‟s capability to accurately appraise a stressor and employ
the appropriate coping strategies to effectively deal with it. In the case of alcohol users,
possible cognitive impairments may limit the effectiveness of their coping response to a
stressful situation which then places them at a higher risk of relapse (Tapert, Brown,
Myers, & Granholm, 1999). Furthermore, participation in intervention programs that
teach coping strategies is often hampered by strong educational and cognitive focus
(Rogers & Robbins, 2001).
Acquiring and applying these coping strategies often requires a range of cognitive
abilities such as mental flexibility, response inhibition, working memory and abstract
reasoning which are often impaired as a consequence of chronic alcohol use. Users find it
difficult to ascertain new coping skills, hold onto and integrate newly learnt information
and plan and apply new strategies (Aharonovich, et al., 2006). This leads to poorer
treatment outcomes and a higher likelihood of relapse (Bates, Pawlak, Tonigan, &
Buckman, 2006).
This contention has been supported by a study which found that alcohol and
cocaine users who discontinued treatment performed worse on most measures of
cognitive ability, including memory, attention and spatial ability and had slower cognitive
processing ability than did patients who completed the treatment (Aharonovich, et al.,
2006). Neuroendocrine studies have also proposed that chronic alcohol use can alter the
stress pathways within the fronto-limbic areas of the brain. In particular, it has been found
that users have a blunted cortical response to stress which impinges on their ability to
manage stressors and emotional distress. This culminates in further emotional distress and
relapse (Brady & Sinha, 2005).
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A theory of the relationship between coping and cognitive impairment in alcohol
users has been posited by Giancola and Moss (1998) and is based on Shallice‟s model of
cognitive information-processing (Shallice, 1982). The frontostriatal model proposes that
there are two cognitive systems of behaviour: the contention scheduling system (CSS)
and the supervisory attentional system (SAS). The CSS is located within the corpus
striatum and is thought to respond to environmental demands for routine behaviour, so
when this system is affected by alcohol it could result in recurrent stereotypical drinking
behaviour. The SAS is located within the pre-frontal cortex and is activated when the
environment requires the brain to formulate new and flexible adaptive behaviours in
response to novel environmental stimuli. The SAS relies on intact executive abilities to
carry out its functions and coping skills are thought to be a function of the SAS. Therefore
impairment of executive functions would impinge on the function of the SAS and the
CSS would continue to support the routine stereotypical behaviour, that is problem
drinking.
However this theory primarily reflects the direct acute effects of alcohol on the
brain and suggests that once an individual starts drinking in response to a stressor they do
not have the executive skills to change their stereotypical over-learned behaviour, so they
continue to consume alcohol (Giancola & Moss, 1998). It is unknown whether this
response system also occurs in chronic alcoholics and contributes to their alcohol
dependency.
Limited studies have investigated the relationship between coping and cognitive
functioning in alcohol users. Tapert and colleagues (2004) looked at the influence of
neurocognitive factors on coping skills in individuals in treatment for alcoholism.
Preliminary correlations indicated that alcohol users with better performance on tasks of
information processing, vigilance and attention endorsed using self blame and problem
focused coping strategies. Furthermore, it was found that neurocognitive abilities
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influenced the relationship between coping and alcohol use outcome. In particular, they
determined that participants with higher cognitive functioning and more maladaptive
coping strategies, such as self blame, were more likely to relapse and had poorer
treatment outcomes (Tapert, et al., 2004). That is, poor coping skills only influenced
treatment outcomes in alcohol users who had intact neuropsychological functioning. The
authors suggest that this indicates that better treatment outcomes will occur for
individuals with intact cognitive abilities as they are able to effectively participate in
coping skills training.
Alcohol users with cognitive impairments may have difficulty applying or
implementing newly learnt coping strategies in their everyday life, therefore may benefit
less from coping skills training (Tapert, et al., 2004). This study only used a few brief
measures of cognitive functioning and only included one measure of executive
functioning (Trails B) which has been hypothesised to influence coping abilities. It also
only looked at a sample of men and looked at two general coping styles rather than the
possible effects of cognitive impairment on specific coping strategies. Future studies
would benefit from examining this relationship with a more extensive battery of
neuropsychological tests and investigate how this relationship relates specific to specific
coping strategies, as this may influence the type of coping strategies targeted in
counselling.
An earlier study by Tapert and colleagues (1999) explored the relationship
between neurocognitive functioning and coping strategies in alcoholic adolescents. In
contrast to the Tapert et. al (2004) study, they demonstrated that adolescents with weaker
neurocognitive abilities and good coping skills were related to less alcohol use, while
poor coping skills were related to a higher rate of alcohol consumption. This relationship
was not evident in adolescents with better neurocognitive abilities (Tapert, et al., 1999).
The researchers suggest that a difference in findings may be associated with age-related
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differences in cognitive ability, differences in how coping was defined between studies
and differences between adults and adolescents in the amount of alcohol consumed.
A recent study found that cognitive impairment did not influence the type of
coping strategies used, as measured by the COPE, but found that alcohol users with
personality disorders tended to employ more maladaptive coping strategies such as selfmedication, venting emotions and humour. However the authors concluded that the
participants with cognitive impairment had difficulty evaluating their own abilities and
tended to provide socially favourable answers (Monras, Mondon, & Jou, 2010).
The relationship between cognitive impairment and coping has been studied
within other cognitively impaired populations. As with the alcohol literature, TBI studies
have found an increased tendency to employ avoidant coping styles which have been
related to higher levels of anxiety, depression and psychosocial dysfunction (Anson &
Ponsford, 2006; Malia, Powell, & Torode, 1995). Researchers have proposed that
executive dysfunction in TBI prevent individuals from using problem focused coping
strategies due to a disruption in functions such as foresight, planning working memory
and problem solving thought to be important for this coping style. When individuals lack
the resources to support this style of coping, they are thought to automatically rely more
on avoidant coping strategies.
A study by Krpan and colleagues (2007) looked at executive dysfunction and
coping in individuals with TBI. They found that better performance on tests of executive
functions was related to the use of more problem focused and planned coping strategies,
while a lower performance was associated with the use of more avoidant emotion focused
coping strategies. When executive functioning was entered into a regression analysis with
pre-morbid intelligence and injury severity, it significantly contributed to the variance in
the use of problem focused coping, above and beyond the other two factors. However, it
did not significantly add to the variance in avoidant coping. The authors suggest that
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although executive dysfunction may not directly influence variability in coping, it
compromises an individual‟s ability to use more effective problem-focused coping
strategies which then causes those individuals to automatically rely on avoidant strategies
(Krpan, et al., 2007). Unfortunately this study did not look at the mental health outcomes
as a consequence of the relationship between coping and executive functioning. However
the authors do conclude that this relationship is likely to have negative outcomes (Krpan,
et al., 2007).

Self-medication hypothesis: The complex relationship between alcohol use, coping
and mental health outcomes
The relationship between alcohol use, coping ability and mental health outcomes
is multifaceted. The main issue centres on the aetiology or causation of alcohol use and
mental health problems. Three theories have been posited to explain the relationship
between alcohol use and mental health disorders. One, commonly referred to as the selfmedicating hypothesis, suggests that the symptoms of mood disorders lead to the
inappropriate use of alcohol. Specifically, the pharmacological and/or psychological
effects of alcohol are thought to alleviate or reduce the symptoms of depression and
anxiety which consequently leads to its recurrent and increasing use (Khantzian &
Albanese, 2008).
A second theory is that excessive alcohol use leads directly to the development of
depressive and anxious symptoms. This explanation is based on the bio-psycho-social
consequences of AUDs and the withdrawal syndrome (Brady & Sinha, 2005). A final
view proposes that these two disorders are caused by a shared third factor. The main
argument for this theory is that both disorders have a strong familial or genetic element to
them, prompting researchers to believe that there may be a genetic factor that is passed on
within families which predisposes individuals to both disorders. The problem with this

PREDICTORS OF ALCOHOL USE TREATMENT

43

theory is that it is difficult to define what the third factor is and its level of influence
(Kushner, et al., 2000).
The self-medication hypothesis. It has been argued that alcohol use can often be
used as a way to manage or cope with the emotional distress caused by a pre-existing
mood disorder such as depression and anxiety (Khantzian & Albanese, 2008). It has been
found that some individuals develop an AUD that is actually secondary to or as a
consequence of their mood disorder. Alcohol use is thought to suppress the tension and
stress caused by life stressors (Eckardt, et al., 1998). This phenomenon is referred to as
the self-medication hypothesis (SMH). It is based on three assumptions; (1) the negative
or distressing psychiatric symptoms are antecedent to the alcohol use (2) the symptoms
are reduced as a consequence of the alcohol use, and (3) that the alcohol use is continued
or exceeded to maintain the symptom relief (Chutuape & de Wit, 1995). This has been
demonstrated within research into alcohol use which has found that individuals have a
tendency to consume alcohol in order to suppress tension and stress and to avoid, escape
or manage the associated negative or unpleasant emotions (Timko, Finney, & Moos,
2005).
SMH theorists also suggest that one‟s choice of substance is related to the
psychiatric symptoms that they are experiencing. That is the substance that they abuse has
specific pharmacological effects that alleviate their distressing feelings or symptoms,
making different substances appealing to different individuals, dependent upon their
psychiatric presentation (Chutuape & de Wit, 1995). In the case of alcohol use, it is
thought that individuals have difficulties dealing with their emotions so their feeling are
often repressed or denied. Alcohol is used to help deal with emotions and ease the
anxious or agitated feelings that result from their repression (Khantzian & Albanese,
2008; Suh, Ruffins, Robins, Albanese, & Khantzian, 2008).
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The SMH is rooted in a psychological perspective of alcohol addiction. While it
acknowledges the importance of biological theories of addiction, proponents of SMH
stress that psychological feelings are important in the understanding of addiction rather
than focusing on how the brain works. They believe that a majority of AUDs stem from
psychological distress and the need to relieve it (Khantzian & Albanese, 2008).
According to social learning theorists, alcohol abuse occurs because chronic
alcohol users have deficits in their coping abilities or lack alternative coping strategies
and have positive alcohol expectancies; which together encourage the use of alcohol as a
coping strategy. Continued reliance on using alcohol to cope with stressors, is thought to
lead to the development and maintenance of AUDs (Britton, 2004; Cooper, Russell, &
George, 1988). Furthermore, using alcohol as a coping strategy is related to a greater
reliance on the more maladaptive or avoidant coping approaches rather than the active
coping strategies.
Much of the research into SMH has focused on the effects of alcohol on
individuals with a primary diagnosis of anxiety or depressive disorders or the occurrence
of self-medication within the general population. Epidemiological studies have found a
high correlation between AUDs and anxiety and affective disorders. An Australian study
which investigated the comorbidity between DSM-IV AUDs (abuse or dependence) and
anxiety and affective disorders found that within a 12-month period, approximately onethird of individuals with an AUD also met criteria for at least one comorbid mood
disorder. They were also three times more likely to have an anxiety disorder and four
times more likely to suffer from an affective disorder (Burns & Teesson, 2002). A
limitation with epidemiological studies however is that it is difficult to determine which
problem followed which or how the two disorders are associated.
Laboratory studies have found that the anxiolytic effects of alcohol can vary
depending on the amount of alcohol, the individual, the setting, the study procedure and
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the measure of anxiety (Pohorecky, 1991). Chutuape and de Wit (1995) explored whether
alcohol would reduce symptoms of anxiety in non-clinical participants who met criteria
for an anxiety disorder and whether this reduction in anxiety would lead to an increased
preference for alcohol. While alcohol was effective at reducing anxiety, participant‟s
preference for it did not increase and alcohol had minimal effect on self-report measures
of anxiety. Not all studies have found a decrease in anxiety following the consumption of
alcohol and it has been suggested that this variability is a result of differing baseline
levels of anxiety in the participants (Eckardt, et al., 1998).
The role of alcohol in coping with pre-existing emotional distress has also been
explored in alcohol users. Many alcohol users believe that alcohol reduces the symptoms
of anxiety and while the self-medication hypothesis has been put forward to explain the
strong association between the two, the evidence that alcohol actually relieves emotional
distress remains inconclusive (Raimo & Schuckit, 1998). While small doses of alcohol
can produce a reduction in emotional distress in non-alcoholics, chronic alcohol users
report that although alcohol initially reduces symptoms of stress and anxiety, this early
phase is usually followed by a more intensive prolonged period of stress, anxiety and
depression (Eckardt, et al., 1998).
In order to assess the occurrence of self-medication, Castaneda (1994)
investigated the perceived effects of alcohol on psychiatric and cognitive symptoms
experienced by alcohol dependent in-patient participants. Participants reported that
alcohol intensified their psychiatric and cognitive symptoms and made them worse. In
addition, self-medication or drinking to cope has been associated with greater levels of
alcohol consumption. For instance, one longitudinal study found that individuals who
reported that they consumed alcohol to cope at baseline had greater levels of alcohol
consumption and drinking problems at subsequent follow-ups (Holahan, et al., 2001).
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An alternative theory to the SMH. An opposing theory to the self medication
hypothesis proposes that psychological symptoms related to depression and anxiety are
caused by the substance use itself. This can be a product of intoxication or withdrawal
from the substance or the financial, social, cognitive and occupational difficulties that are
frequently experienced by substance users. Furthermore, as discussed previously, research
has found that alcohol use can cause structural, functional and pharmacological changes
within the brain. These alterations, especially within the frontal lobe, are thought to
contribute to the development of both neuropsychological deficits and psychological
symptoms such as depression and anxiety. Additionally, chronic alcohol use can cause
neurobiological changes to the stress and reward circuits within the brain which is also
thought to contribute to increases in emotional distress (Brady & Sinha, 2005). Neuronal
changes caused by chronic alcohol use can persist for months or years following
abstinence which may give rise to persistent symptoms of anxiety and depression
(Henwood & Padgett, 2007).
Current research on the self-medication hypothesis has found that alcohol use is
not an effective method of minimising pre-existing psychiatric symptoms but rather
intensifies its effect (Crawford, Crome, & Clancy, 2003; Raimo & Schuckit, 1998). Using
alcohol to deal with psychiatric symptoms may initially be useful at relieving distress, but
as individuals consume greater quantities of alcohol they become dependent on it, so
emotional distress is heightened or compounded by feelings of withdrawal. This lends
support to the theory that psychological symptoms can be caused by substance use itself
or the influence of a third factor that underlies both conditions. Several epidemiological
studies examining the co-morbidly of alcohol use and mood disorders have also provided
evidence that AUDs appear to increase the risk of developing depression or anxiety
(Fergusson, Boden, & Horwood, 2009; Hasin & Grant, 2002).
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Establishing whether mood dysfunction is a result of a pre-existing condition or a
direct result of alcohol use can be difficult and is often achieved by assessing the temporal
relationship between the onset of substance use and the psychological symptoms (Baker
& Dawe, 2005). The self-medication hypothesis is a plausible theory for the common
association between alcohol use and psychological distress. However, there is limited data
to suggest that pre-existing distress is the primary cause for alcohol use. If this were true
then one would expect alcohol use to alleviate or improve psychological symptoms of
depression and anxiety but research has in fact demonstrated that alcohol use causes these
symptoms to occur (Raimo & Schuckit, 1998).
For instance one study demonstrated that heavy alcohol use is more likely to cause
or exacerbate symptoms of depression rather than depressive symptoms increasing the
likelihood of drinking (Kelly, Stout, Magill, Tonigan, & Pagano, 2010). This has been
termed a rebound effect, where alcohol use actually increases or exacerbates
psychological distress (Blume, Schmaling, & Marlatt, 2000; Tomlinson, Tate, Anderson,
McCarthy, & Brown, 2006). In alcoholics, one author has suggested that if the selfmedication for psychological distress does occur, it only occurs in a small number of
users (Schuckit, 1996).
A common confounding variable in this area of research is the role of
expectancies that is an individual‟s belief about the effects of alcohol will have more of
an impact than the actual pharmacological effects of alcohol (Eckardt, et al., 1998).
Determining which theory is correct and the precise processes that underlie the
relationship between alcohol use and mental health disorders still remains unclear. While
some factors may be involved with the initial cause of a disorder, different factors may be
involved with the continuance of this disorder. For example anxiety may initially lead to
the use of alcohol but other processes could be involved that maintain on-going alcohol
use. Furthermore, the cause of comorbidity may be different in individuals or different
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groups of individuals (e.g. men vs. women). Lastly, it is possible that there is an overlap
or interaction between these three theories of aetiology which lead to comorbidity.

The influence of sex on coping strategies and self-medication
The literature pertaining to sex differences in coping strategies has been mixed. It
has been proposed that in the general population, men are more likely to depend on an
approach coping style involving attempts to interpret and manage stressors using
behavioural or cognitive strategies while women tend to show a more avoidant or
emotional coping style that involves denying their emotions or taking it out on others
(Timko, et al., 2005). This was supported in a study which found that women alcohol
users relied on more avoidant coping strategies, compared to men, and focused on the
more negative aspects of drinking. However women relied on social support more than
men. (Bischof, Rumpf, Meyer, Hapke, & John, 2005).
Social theorists posit that differences in coping strategies are due to the different
ways men and women are brought up or socialised. Women are socialised to express their
emotions openly, while men are taught to be more active and problem focused (Folkman
& Lazarus, 1980). Other research studies have found that men are more likely to use
avoidant coping strategies to deal with stress than women and that this style of coping is
related to heavier alcohol use and more alcohol-related problems in men than women
(Cooper, Russell, Skinner, Frone, & Mudar, 1992). This difference is thought to be
because studies have differed in their coping measures, particular those assessing
avoidant coping strategies. While some measures have included items which externalize
emotions, which are endorsed more by men, others contain items which internalize
emotions, which women are more likely to endorse (Nolen-Hoeksema, 2004).
With respect to the self-medication hypotheses, the research is also mixed. Some
studies have found that men are more likely than women to drink to cope with distress
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and reduce symptoms of depression (Nolen-Hoeksema & Harrell, 2002; C. L. Park &
Levenson, 2002). Social theorists suggest that this is because women are more likely to
internalize stress which results in increased symptoms of depression and anxiety while
men externalize stress which leads to a higher use of alcohol to cope with stress and
greater alcohol related problems (Cooper, et al., 1988; Cooper, et al., 1992).
Early studies have found that although alcohol produces the same
pharmacological effects in reducing stress for both sexes, men are more likely to endorse
the efficacy of alcohol at reducing stress than women and therefore use alcohol as a
coping strategy to a greater extent (Cooper, et al., 1992). This was supported by Timko,
Finney and Moos (2005) who observed that using alcohol to cope with distress predicted
greater alcohol related problems in men but not women. Other clinical studies have
suggested that in women alcoholics the onset of a co-morbid disorder, such as depression
or anxiety, preceded the onset of their AUD while in men, most co-morbid disorders
occurred following the onset of an AUD (Kranzler & Rosenthal, 2003; Miller, 1991).
Women who attend treatment for AUDs, usually present with higher levels of depressive
symptomology than men (Glenn & Parsons, 1991) and therefore are more likely to drink
in response to negative affect (Lau-Barraco, Skewes, & Stasiewicz, 2009; Zywiak, et al.,
2006). This has been supported by an Australian epidemiological study which found that
individuals with a comorbid diagnosis of an AUD and a mood disorder were more likely
to be women (Burns & Teesson, 2002).
A study by Sinha, Parsons and Glenn (1989) found significant correlations
between quantity and frequency of alcohol consumed and symptoms of depression and
anxiety in women alcohol users but not in men alcohol users. The authors suggest that the
relationship between emotional distress and alcohol consumption, or self-medication, is
more apparent in women than men and that increases in depressive and anxiety symptoms
in women result in greater uses of alcohol (Sinha, et al., 1989).
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Summary and rationale for study
A majority of research into the area of self-medication has focused on looking at
the co-morbidity between AUDs and mood or anxiety disorders or has looked at alcohol
use in individuals with a mood or anxiety disorders. However a recent revision of the
SMH suggests that substance use is used more to cope with emotional symptoms or
distress, rather than those associated with psychiatric disorders (Khantzian & Albanese,
2008). Therefore, according to SMH, alcohol use is used more to relieve feelings of
depression, anxiety and stress rather than clinical disorders. This clarification has
important clinical implications. For example instead of focusing on giving a client antidepressants, the therapist could focus on providing more social support or counselling to
help minimize feelings of depression and therefore reduce the alcohol use. Therefore
continued investigation in this area is needed to investigate the role of emotional feelings
and alcohol use, in relation to SMH, not just in dually-diagnosed participants (Henwood
& Padgett, 2007).
Furthermore if the self-medication hypothesis is correct, a question that has yet to
be addressed in the literature is the influence of cognitive impairment on individuals
presenting with a profile that resembles self-medication and those that are presenting with
substance induced psychological symptoms. If these two groups do emerge in the current
study, it would be interesting to observe if any group differences exist in the relationship
between neuropsychological deficits and alcohol use, mood and coping.
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Chapter 3:
The effect of cognitive deficits and mental health problems on treatment outcomes
for alcohol users.

Treatment for alcohol use disorders
A growing body of research has focused on investigating the mechanisms which
may be involved with the successful engagement and completion of treatment for alcohol
use. In particular, researchers have endeavoured to identify the cognitive, social,
environmental and motivational factors that are involved with maintaining the
behavioural changes that are developed during treatment to enhance relapse prevention in
alcohol users. A majority of work in this area has centred on the influence of alcoholrelated cognitive impairment, which has been found to influence treatment compliance,
relapse rates and the effective development of skills taught during the
treatment/counselling process (Aharonovich, et al., 2006; McCrady & Smith, 1986;
Teichner, et al., 2001; Wölwer, Burtscheidt, Redner, Schwarz, & Gaebel, 2001).
Studies have also explored additional factors that may be influencing treatment
outcomes such as emotional functioning and coping strategies (e.g. Bussey Rask, et al.,
2006; McKay & Weis, 2001; Teichner, et al., 2001; Teichner, Horner, Roitzsch, Herron,
& Thevos, 2002). Through research, it is hoped that several predictors of treatment
outcome can be established so that treatment programs can be tailored to ensure greater
treatment success (Oscar-Berman & Marinkovic, 2003).
Types of treatment for alcohol use disorders. There are several forms of
treatment interventions for AUDs which typically include formal interventions such as
individualised or group therapy that incorporate the principles of Cognitive Behavioural
Therapy (CBT) and informal interventions comprising self-help groups such as Alcohol
Anonymous (AA).
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CBT focuses on teaching individuals alternative skills, both cognitive and
behavioural, that can be used to handle or cope with situations that are usually associated
with drinking alcohol. For example symptoms of depression can often be a cue to start
drinking, so CBT aims to teach individuals how to deal with these symptoms more
effectively so as to decrease the likelihood of drinking (Kranzler & Rosenthal, 2003).
CBT aims to increase an individual‟s ability to deal with high-risk situations in order to
prevent relapse. It does this by identifying situations which are associated with a high-risk
of relapse and then increasing the client‟s confidence or self-efficacy in their ability to
remain abstinent, teaching them skills to control cravings, avoid high-risk situations and
refuse drinks and by educating them on how to control their emotions and manage stress.
The therapist and client work together on creating a healthier lifestyle. CBT can also
include relaxation training, stress management, time management and mindfulness
(Marlatt & Witkiewitz, 2005).
While CBT has been found to be an extremely effective means of treating AUDs
(e.g. Finney & Monahan, 1996), a review which investigated the mechanism of action of
CBT was unable to identify why or how it was such an effective treatment (Morgenstern
& Longabaugh, 2000). However it has been proposed that the attainment and
development of effective coping skills is the reason why CBT is so effective at preventing
relapse (Litt, Kadden, Cooney, & Kabela, 2003; Marlatt & Witkiewitz, 2005).
Self-help groups often include attendance to AA groups or participation in twelvestep programs. Self-help groups are self-paced group sessions where individuals are
encouraged to share their experiences with others to help with their recovery. It involves
participants setting and monitoring their own goals and attending social support groups
(Jarvis, Tebbutt, Mattick, Shand, & Heather, 2005). Twelve-step programs focus on
teaching individuals to accept their powerlessness over alcohol and how it has affected
their life and to place their trust in a higher power to help bring back balance and health.
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It aims to improve awareness and encourages individuals to regulate their own behaviour
(Blume & Marlatt, 2009). Studies have shown that attendance and participation within
these programs leads to improved drinking outcomes (e.g. McCrady, Epstein, & Kahler,
2004; McKellar, Stewart, & Humphreys, 2003; Moos & Moos, 2007a; Morgenstern,
Labouvie, McCrady, Kahler, & Frey, 1997; Walitzer, Dermen, & Barrick, 2009) and
psychological well-being (Kelly, et al., 2010).
However a major problem with this approach is that a successful outcome is
related to regular attendance, which is influenced by an individual‟s level of motivation.
Often this self motivation is low in alcohol users (Petrakis, et al., 2002). Most in-patient
and out-patient alcohol and drug counselling facilities use a combination of the available
treatment types that include attendance to group sessions, individual therapy and a
twelve-step program. One study which looked at the effectiveness of a CBT based
program and a twelve-step program found that there was little difference between
treatment types in terms of improvements in drinking outcomes (Project MATCH
Research Group, 1998). A common component in all programs is the process of teaching
alcohol users more productive and beneficial ways of thinking and behaving (Knight &
Longmore, 1994).

Neuropsychological impairment and treatment outcomes in alcohol users
Regardless of the treatment intervention used, individuals require an array of
cognitive skills to benefit from counselling, as prevention programs primarily focus on
changing behaviours and teaching educational or coping strategies that require intact
cognitive functions (Stacy, Ames, & Knowlton, 2004). Alcohol-related cognitive
impairment can have a pervasive effect on treatment goals and relapse prevention (FalsStewart, Schafer, Lucente, Rustine, & Brown, 1994). Prolonged alcohol use can affect
attention and concentration which interferes with an individual‟s ability to attend to,
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verbally process and encode information that is presented. New learning and memory can
also be impaired which can in turn limit a participant‟s ability to learn and recall the
information presented within treatment or counselling (Schrimsher & Parker, 2008).
Furthermore due to the demands that are placed on learning and memory, users find it
difficult to develop new coping skills, hold onto and integrate newly learned information
and plan and apply new strategies (Aharonovich, et al., 2006). Executive functions, such
as mental flexibility, response inhibition, working memory, and abstract reasoning, are
also commonly impaired as a consequence of alcohol use and appear to be targeted in
many intervention programs and crucial in preventing relapse. Damage to frontal areas of
the brain may impair a clients‟ ability to be aware of, perceive and anticipate the
consequences of their behaviour, to inhibit or self-regulate negative behaviour and
impulses, to sustain a goal-orientated mind frame, to identify and plan future solutions
and to implement strategies that are an alternative to alcohol use (Aharonovich, et al.,
2006; Cash & Philactides, 2006; Miller, 1991; Morgenstern & Bates, 1999; Teichner, et
al., 2001).
Because alcohol users are unable to effectively learn, retain or apply their
treatment skills, it leads to poorer treatment outcomes and a higher likelihood of relapse
(Bates, et al., 2006). For example CBT involves several activities such as thought
monitoring, cognitive restructuring, mood evaluations and homework tasks, which rely on
intact memory and executive abilities such as hypothesis generation, attention allocation,
self-monitoring and reflective thinking. Impairments in these functions impact on the
effectiveness of the CBT treatment process (Mohlman & Gorman, 2005).
Often, chronic alcohol users present to counselling with intact verbal skills which
masks the higher order cognitive deficits which are needed to learn, process, and retrieve
information. This can also lead to counsellors setting unrealistic goals or expectations on
clients or making them view clients as resistant or unmotivated (Aharonovich, et al.,
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2006; Vik, Cellucci, Jarchow, & Hedt, 2004). Chronic alcohol users who present as
cognitively, emotionally and physically „healthy‟ can still demonstrate deficits in
executive functioning, learning, and concentration which is likely to contribute to poorer
treatment outcomes (Davies, et al., 2005).
While research has indicated a partial recovery of cognitive functions following
short periods of abstinence, deficits in executive functioning, learning, memory and
visuospatial processing have been found to persist (Mann, et al., 1999; Sullivan,
Rosenbloom, & Pfefferbaum, 2000). Most intervention programs take place within
several weeks following withdrawal and detoxification and often involve psychotherapy,
talks and workshops. Persisting memory and executive impairments limits effective
processing of the material presented in these programs which in turn has adverse
consequences for their ability to engage effectively within counselling and use the
rehabilitation strategies being taught (Smith & McCrady, 1991; Zinn, et al., 2004).
While many clinicians are aware of the impact of chronic alcohol use on cognitive
functioning, this is rarely detected by clinicians (Fals-Stewart, 1997) or taken into
consideration during treatment planning (Davies, et al., 2005). In many treatment
programs, information is presented too quickly and requires a level of attention and
memory that may be beyond the individual‟s capabilities. Information is often abstract
and complex which makes it difficult for alcohol users to understand, process, generalise
and apply what is learnt (McCrady & Smith, 1986).
Several studies have been conducted to investigate the relationship between
neuropsychological impairment and treatment outcomes in alcohol users. Cognitive
impairment has been found to influence treatment engagement and outcome in both inpatient and out-patient treatment facilities (Fals-Stewart & Schafer, 1992; Fals-Stewart, et
al., 1994; Teichner, et al., 2002). It can directly lead to reduced progress within treatment
as rated by their counsellors, greater treatment dropout and increased likelihood of relapse
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(Tapert, et al., 2004; Teichner, et al., 2001; Teichner, et al., 2002). Increases in cognitive
deficits are associated with the severity, frequency and quantity of substance use
(Carpenter & Hittner, 1997). Deficits in attention and concentration have been shown to
predict increases in drinking behaviour (Blume, Schmalinga, & Marlatt, 2005) while
impaired processing speed has been found to predicted individuals who resume drinking
alcohol following treatment (Durazzo, Gazdzinski, Yeh, & Meyerhoff, 2008).
Verbal learning and abstraction skills have been associated with the better
acquisition of drink refusal skills during treatment, which leads to greater abstinence
(Smith & McCrady, 1991) and have been found predict the amount of new treatmentrelated information that is learnt during treatment and retained following treatment
(Alterman, Holahan, Baughman, & Michels, 1989). Impaired verbal learning skills have
also been related to poorer drinking outcomes in chronic alcohol users involved in a
relapse prevention therapy, a cognitively demanding treatment intervention which
involves learning coping behaviours and dealing with emotional difficulties (Jaffe, et al.,
1996). One study found that explicit memory functions were able to predict an
individual‟s readiness to change their drinking behaviour (Blume, et al., 2005).
Executive functions are also imperative for successful treatment outcomes.
Working memory, reasoning, fluency and cognitive flexibility enable individuals to retain
complex material, select important or relevant information for therapy, apply specific
learned coping strategies to familiar situations and overturn strong, over-learned
behaviours and habits (Goldstein, et al., 2004). They also play a role in goal attainment
through their influence on behaviour regulation and problem solving (Bates, et al., 2006).
Cognitive flexibility which is often impaired in alcoholics is thought to be important for
abstinence (Uekermann, et al., 2003) and has been observed to relate to an individual‟s
ability to generalise from one situation to another and to use analogies (Leber, Parson, &
Nichols, 1985). It has been suggested that continued drinking is controlled by automatic
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processes and executive functions are essential in preventing these and promoting
abstinence (Tiffany, 1990). This process has also been linked to the relationship between
executive functions and coping strategies in alcohol users (Giancola & Moss, 1998). This
has been supported within the TBI literature which has also found that executive
dysfunction predicts outcome in patients (Hanks, Rapport, Millis, & Deshpande, 1999).
A study by Wölwer and colleagues (2001) found that irrespective of the treatment
intervention used (CBT, coping skills training or standard treatment involving referral to
self-help programs), individuals with cognitive impairment, particularly in verbal memory
and learning, cognitive flexibility and psychomotor speed, had a lower rate of abstinence
at a three and six month follow-up as compared to those without impairment. This pattern
persisted in a subsequent study which looked at abstinence rates two years later
(Burtscheidt, Wolwer, Schwarz, Strauss, & Gaebel, 2002). This finding was also
supported by a study which found that alcohol and cocaine users who discontinued
treatment performed worse on most measures of cognitive ability, including memory,
attention and spatial ability and had slower cognitive processing ability than patients who
completed treatment (Aharonovich, et al., 2006).
A series of studies by Fals-Stewart and colleagues (1994; 1992) observed that
alcohol users with greater cognitive impairment, as measured by the Wechsler Adult
Intelligence Scale (WAIS), had higher drop-out rates, demonstrated lower levels of
treatment participation as rated by their counsellors and were excluded from treatment
due to non-compliance. Hunt and colleagues (2009) investigated the impact of
neuropsychological functioning on treatment outcomes in CBT, as determined by a
reduction of depressive symptoms, in participants with a dual diagnosis of an AUD and
depressive disorder. The study found that individuals with higher executive functions
(visual abstract reasoning and verbal fluency) at baseline showed a greater reduction in
their depressive symptoms over time within treatment (Hunt, et al., 2009), indicating that
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individuals with greater cognitive resources at the start of therapy were able to participate
more effectively within CBT treatment and were consequently better at reducing their
depression. The authors suggest that this finding supports previous research connecting
intact executive functioning with the effectiveness of CBT (Hunt, et al., 2009).
Other factors involved with the influence of cognitive impairment on
treatment. While research has demonstrated poorer alcohol treatment outcomes in
cognitively impaired participants, contradicting studies have found that cognitively
impaired individuals can reduce their levels of drinking or achieve abstinence to a similar
degree as unimpaired individuals (Donovan, Kivlahan, Kadden, & Hill, 2001;
Morgenstern & Bates, 1999; Pitel, et al., 2009). Furthermore, it has been suggested that
evidence for a direct relationship between neuropsychological performance and predicted
treatment outcomes has been weak and inconsistent (Bates, Bowden, & Barry, 2002).
The mixed findings may be a result of differences in sampling approaches,
participant characteristics (e.g. motivational factors, pre-morbid personality factors,
learning histories), definition of alcohol use (e.g. frequency, amount, and duration),
cognitive and outcome measures, the length of follow-up employed, the type of treatment
intervention used as different forms of interventions can have varied demands on
cognitive ability or the lack of appropriate control groups (Teichner, et al., 2002; Wölwer,
et al., 2001). Additionally as discussed in Chapter one, there is considerable individual
variation in the risk of developing alcohol related neuropsychological deficits (OscarBerman & Marinkovic, 2003) and the pattern of cognitive impairment displayed by
chronic alcoholics (Wölwer, et al., 2001).
A study by Donovan and associates (2001) looked at the role of cognitive
functioning in relation to drinking behaviour during and following three different types of
therapy. Overall, it was found that during treatment and at a 12 month and three year post
treatment follow-up, cognitive impairment was not related to drinking outcomes,
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including percentage of abstinent days and the number of drinks consumed on a drinking
day. However, it was observed that individuals in CBT treatment with a higher level of
cognitive impairment attended fewer counselling sessions and were more likely to dropout of therapy than those with lower levels of impairment. Therefore, this study highlights
that while cognitive impairment may not be predictive of some treatment outcomes such
as drinking behaviour, it can influence other factors such as an individual‟s ability to
engage in treatment as evidenced by attendance and drop-out rates in a cognitively
demanding treatment program. The authors also highlight several issues that may have
contributed to the absence of a relationship between cognitive impairment and drinking
outcomes. The study did not include alcohol users with marked cognitive impairment
which is often related to poorer treatment outcomes and only a limited battery of
cognitive measures was included (Part B of the Trail Making Test, an abstraction measure
and a processing speed test) with no measure of memory used (Donovan, et al., 2001).
Moriyama and colleagues (2002) found that executive functions, as those
measured by the Behavioural assessment of the dysexecutive syndrome (BADS; Wilson,
Alderman, Burgess, Emslie, & Evans, 1996), were not able to predict alcohol-specific
outcomes such as resumption of drinking but were able to predict non-specific alcohol
outcomes such as returning to employment. The authors proposed that drinking behaviour
may rely on more simplistic cognitive functions such as avoiding risk and motivation
rather than more complex cognitive abilities such as problem solving or coping skills.
While similar to the TBI literature, higher-order functions such as cognitive flexibility,
reasonable estimation and appropriate responding to feedback are imperative for social
skills and successful reintegration within the work force (Moriyama, et al., 2002).
However several theories of addiction contradict this. For example as discussed in
Chapter Two, Giancola and Moss‟ (1998) theory of the contention scheduling system
(CSS) and the supervisory attentional system (SAS) which proposes that the SAS relies
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on intact executive abilities to carry out its functions and coping skills are thought to be a
function of the SAS. Therefore impairment of executive functions would impinge on the
function of the SAS and the CSS would continue to support the routine stereotypical
behaviour, that is problem drinking. Furthermore it is unknown whether a similar pattern
would exist for memory abilities, as they have also been found to significantly impact on
drinking outcomes.
A further study which included a measure of memory, found that baseline
measures of cognitive functioning including performance on episodic memory, executive
functioning, working memory and attention did not predict relapse rates at a six month
follow-up (Pitel, et al., 2009). Differences in results may be a reflection of the memory
measure used and the lack of difference between controls and alcohol users on the
delayed verbal memory measure (Pitel, et al., 2007). The authors however note that while
neuropsychological impairments did not predict relapse in their study, the measurement
of cognitive functioning is still important in determining the best form of treatment for an
alcohol user (Pitel, et al., 2009). For example, it has been suggested that treatment should
be delayed or the more complex material introduced later in the counselling process to
allow for the adequate recovery of cognitive functioning following abstinence (Pitel, et
al., 2007; Schrimsher & Parker, 2008).
The inconsistent relationship between neuropsychological impairment and
treatment outcomes also suggests that there may be additional factors or multiple
pathways involved in behavioural change associated with the treatment of alcohol use
(Buckman, Bates, & Morgenstern, 2008). A review on the implications of cognitive
impairment on treatment in alcoholics concluded that although impairments may not
directly influence treatment outcomes, there is evidence to suggest that it has a mediating
and moderating effect and therefore is important to consider (Bates, et al., 2002).
Mediation models suggest that cognitive impairment affects or is affected by other
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variables which consequently impact upon treatment outcomes. Moderation models on
the other hand imply that deficits enhance or decrease other factors thought to affect
treatment outcomes (Baron & Kenny, 1986; Finny, 1995). The review drew on findings
from the TBI literature, which has found that cognitive deficits that occur as a result of
brain injury moderates and indirectly impacts psychosocial adaptation following injury
(Bates, et al., 2002).
Morgenstern and Bates (1999) investigated the relationship between executive
dysfunction and treatment outcomes in three substance use groups (alcohol only, drug
only and a polysubstance group) involved in a 12-week treatment program. Although
more than half of the participants showed some neuropsychological impairment, the study
found that in all of the groups, impairment in executive functions did not significantly
predict poorer substance use outcomes. The study however found that impaired and
unimpaired individuals differed in the way that they used the behavioural and cognitive
strategies despite reaching the same outcome. In fact impaired individuals failed to use
the strategies taught within the 12-week program which were thought to be important for
maintaining abstinence.
The findings suggest that there may be other factors involved that mediate
treatment outcomes for impaired and unimpaired individuals. The researchers concluded
that cognitive skills such as new learning and problem solving are not as important for
treatment outcomes. Instead they propose that motivation levels may be leading to
decreases in relapse or that impaired individuals can benefit from simpler coping
strategies that are not taught in treatment programs (Morgenstern & Bates, 1999).
Further to this, Bates and colleagues (2006) explored whether cognitive
impairment (including measures of abstraction, cognitive flexibility, working memory,
and psychomotor processing speed) affected treatment outcomes through its moderating
or mediating influence on treatment process factors known to also predict treatment
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outcome including treatment compliance, self-efficacy to prevent relapse and deal with
high-risk situations, readiness to change and AA involvement. Using structural equation
modelling, the authors observed that individuals with greater cognitive impairment
demonstrated lower levels of treatment compliance and self-efficacy, which in turn
predicted drinking outcomes of a lower incidence of abstinent days and more drinks
consumed per drinking day. However, both studies only looked at the role of executive
impairments and processing speed and did not include a measure of memory abilities,
which is also known to be significantly impaired in this population and may also be
important in predicting of treatment outcome. The studies also only looked at drinking
outcomes rather than treatment outcomes. Despite this, the authors highlight that
cognitively impaired and unimpaired alcohol users may have different paths of recovery.
Even though the two groups may show similar treatment outcomes, individuals with
greater neuropsychological impairment may find the treatment process more difficult and
strive harder to achieve comparable outcomes (Bates, et al., 2002).
As can be seen, the relationship between neuropsychological impairment and
treatment outcomes is complex and continual research is needed to elucidate the nature of
this relationship (Pitel, et al., 2009). A majority of studies have used the resumption of
drinking as an outcome measure, rather than exploring whether cognitive abilities are
associated with treatment engagement and outcome. Determining factors associated with
the treatment process is important, as successful participation and completion influences
subsequent relapse. Cognitive functioning is only one of many potential factors involved
with treatment outcomes (Alterman, Kushner, & Holahan, 1990) and additional factors
need to be explored in alcohol users, such as emotional functioning and coping strategies,
including self-medication.
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Emotional functioning and treatment outcomes in alcohol users
Previous research has implicated mood as an important variable for predicting
treatment outcome, given the strong relationship between alcohol use and emotional
distress (Kranzler & Rosenthal, 2003). Studies that have compared alcohol treatment
outcomes in those with a comorbid psychological disorder and those without, have found
that those with a comorbid disorder are more likely to have poorer treatment outcomes
(Adamson, Sellman, & Frampton, 2009; Kushner, et al., 2000; Lynskey, 1998).
Individuals with co-morbid anxiety and depressive disorders have a poorer response to
alcohol treatment, greater episodes of relapse (Durazzo, et al., 2008; Greenfield, et al.,
1998), consume greater amounts of alcohol and have a higher level of psychosocial
disability (Burns, Teesson, & O'Neill, 2005). Alcohol users with depression find it
difficult to engage or participate in treatment and may lack the motivation to continue
practices that maintain abstinence following treatment, while individuals with anxiety
may have difficulty attending group therapy sessions (Kranzler & Rosenthal, 2003). In
group therapy situations particularly, individuals with psychiatric disorders may have
difficulty forming and maintaining social relationships and therefore in benefiting from
social support, as they may feel uncomfortable with crowds, strangers or forming close
relationships with others (Timko, Sutowi, & Moos, 2010).
Research on the effect of depressive and anxiety symptoms that do not meet
DSM-IV criteria for a co-morbid disorder on treatment outcomes however have been
inconsistent. Despite debate as to whether these subclinical affective symptoms remit
(Brown, Inaba, Gillin, & Schuckit, 1995) or persist following abstinence from alcohol
(Johnson-Greene, et al., 2002), emotional distress can significantly impact upon the early
recovery process for chronic alcohol users and subsequent treatment outcomes (Kelly, et
al., 2010). Findings suggest that alcohol users with high levels of depressive symptoms
prior to treatment are more likely to relapse more quickly following treatment (Curran,
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Flynn, Kirchner, & Booth, 2000; Driessen, et al., 1998; Glenn & Parsons, 1991), have a
higher rate of drop-out from treatment (Curran, Kirchner, Worley, Rookey, & Booth,
2002), have fewer periods of abstinence following treatment, drink more days per month
and drink greater quantities of alcohol per day (Kodl, et al., 2008). With regard to
anxiety, a review concluded that reducing symptoms of anxiety leads to better treatment
outcomes and ongoing difficulties with feelings of anxiety and panic increase the risk of
relapse (Kushner, et al., 2000). Alcohol users who experience a high level of psychosocial
stress following treatment are also more likely to relapse (Brown, Vik, Patterson, Grant,
& Schuckit, 1995; Tate, et al., 2008).
A study by Parsons and associates (1990) found that depressive symptoms, as
measured by the Beck Depression Inventory (BDI), but not anxiety symptoms
significantly predicted abstainers from relapsers at a 12-month follow-up, while another
study found the inverse, with symptoms of anxiety and not depression predicting relapse
(Willinger, et al., 2002). Gamble et al. (2010) found that alcohol users with higher
depressive symptoms measured pre-treatment and at treatment completion demonstrated
an increased rate of relapse and drinking intensity (quantity and frequency of alcohol use)
at a six month and one year follow-up than those with lower levels of reported symptoms.
When the two measures were compared, post-treatment depressive symptoms were more
predictive of drinking behaviour at follow-up than the symptoms measured prior to
treatment commencing. These findings indicate that while individuals may appear to
progress well during alcohol treatment, those with higher depressive symptoms at the
conclusion of treatment are at more risk for relapse and increased drinking behaviour
following treatment completion. Alcohol users with higher levels of depressive symptoms
post-treatment need to be monitored and additional support structures may need to be put
in place to minimise the risk of relapse (Gamble, et al., 2010).
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Research has also established the impact of the relationship between emotional
and cognitive functioning on treatment outcomes. An early study by Glenn and Parsons
(1991) found that individuals who were more likely to relapse following treatment had
more depressive symptoms and greater neuropsychological deficits that those who
remained abstinent. A similar study by Teichner and colleagues (2001) examined the
influence of neuropsychological and emotional functioning on the attainment of treatment
goals in individuals with substance abuse. The study found that the best predictors of
treatment success were measures of attention and depressive symptoms. Individuals with
better attentional capacity and lower depressive symptoms had greater success at
achieving their treatment goals. It was suggested that attention allows individuals to
encode and process incoming information so if this is compromised then individuals may
have difficulty learning the necessary strategies to bring about a change in their
behaviour. Depressive symptoms can also affect an individual‟s motivation to change
their behaviour (Teichner, et al., 2001).
Other studies have not found a relationship between emotional functioning and
adverse treatment outcomes. A study by Benishek et al. (1992) found that symptoms of
depression and anxiety were not predictive of poorer alcohol related outcomes. A further
study which compared treatment outcomes in depressed and non-depressed alcohol users,
found that the two groups did not differ on any measured outcome including, abstinence
rate, level of alcohol consumption, drinking patterns or alcohol-related social and physical
problems (Davidson & Blackburn, 1998). Greenfield et al. (1998) also found that while a
co-morbid DSM-IV diagnosis of depression predicted relapse rates, depressive symptoms,
as measured by the BDI, did not predict relapse in women or men one year following
treatment. The authors propose that depression as defined by diagnostic criteria (i.e.
DSM-IV), has more of a lasting effect than depressive symptoms which may be transient
or induced by alcohol. However, research has found that alcoholics can often experience a
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high level of emotional distress even after a lengthy period of abstinence which has been
attributed to both organic deficits and psychosocial causes (Johnson-Greene, et al., 2002).
Conner and colleagues (2005) examined whether depressive symptoms
experienced at entry into treatment was predictive of ensuing drinking patterns during the
course of treatment. The study found that while pre-treatment depressive symptoms were
associated with increased severity and frequency of alcohol use in the first month of
treatment, the symptoms did not predict drinking behaviour in the second and third
month, suggesting that the influence of depression was only short-term. However
participants within this study were still in treatment and it is unknown whether drinking
patterns may have changed following treatment completion (Conner, et al., 2005). This
was supported by a further study which observed that symptoms of depression and
anxiety were related to higher levels of drop-out and relapse at a 6 month follow-up
(short-term outcome) but was no longer predictive of outcome at a longer term follow-up
of three years (Bottlender & Soyka, 2005).
Contradictory findings between studies may be a result of diverse outcome
measures (e.g. drinking-related behaviours, relapse, dropout rates), different timeframes
as to when mood symptoms are measured (i.e. prior to or at completion of treatment) and
participant characteristics such as age, sex, demographics and treatment facility (inpatient vs. outpatient settings or substance abuse vs. mental health treatment centres)
which could all potentially influence the relationship between mood and alcohol use
(Gamble, et al., 2010). A majority of previous studies have focused primarily on
depressive symptoms and have predominately used drinking behaviour as a measure of
treatment outcome. Additional studies are needed to determine how other mood variables
such as anxiety and stress relate to treatment outcome and explore whether mood disrupts
effective participation in treatment. Furthermore, affective symptoms have been shown to
impact short-term treatment outcomes which can have a significant influence on initial
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and subsequent engagement in counselling which can in turn affect attendance, relapse
and drop-out rates, which are known to be relatively high in the first few months (Conner,
et al., 2005).

Coping and treatment outcomes
Coping strategies have been linked to continued alcohol consumption, relapse and
treatment outcomes in chronic alcohol users. The risk of relapse often occurs following a
highly stressful and emotional situation. Social-learning theories of relapse, propose that
individuals who maintain abstinence are thought to use or have access to appropriate
coping strategies other than alcohol use to handle these situations (Marlatt, 1996; Marlatt
& Witkiewitz, 2005). Cognitive deficits associated with alcohol use impact an
individual‟s ability to develop effective coping strategies to change their alcohol use
behaviour which leads to poor decision making and relapse (Ciraulo, PiechniczakBuczek, & Iscan, 2003). Possessing positive, active and effective coping strategies is
imperative for handling these high-risk situations and preventing relapse (Bussey Rask, et
al., 2006). If an individual is unable to employ effective coping strategies then it would
increase the likelihood of using alcohol as a means of coping which may bring about
further feelings of guilt and low self-esteem which in turn precipitates further alcohol use
(Connors & Maisto, 1996).
Several alcohol treatment studies have supported the role of coping strategies in
maintaining abstinence and obtaining successful treatment outcomes. In particular, studies
have found that active or problem focused coping strategies are most effective at
predicting abstinence and successful treatment outcomes and are more useful in the longrun (Moos & Moos, 2007a). Avoidant coping strategies have been associated with poorer
treatment outcomes (Litt, et al., 2003; Moos & Moos, 2007b). Studies have found that
individuals reliant on avoidant coping strategies are less likely to enter or obtain treatment
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(Timko, Moos, Finney, & Lesar, 2000), more likely to drop-out of treatment (Kohn,
Mertens, & Weisner, 2002), are at higher risk for relapse (Moser & Annis, 1996) and
have poorer psychological and family functioning (Chung, et al., 2001). A longitudinal
study found that alcohol users who relied on approach coping strategies were more likely
to have fewer drinking problems and consumed less alcohol at 8 and 16-year follow-ups
(Moos & Moos, 2007a). The study however did not look at avoidant or emotion coping
strategies and how these might have affected long-term drinking outcomes.
Coping has been found to be a significant predictor of relapse for both men and
women, with the more coping strategies used the greater the likelihood of continued
abstinence post-treatment (Annis, Sklar, & Moser, 1998). Furthermore alcohol users with
co-existing psychological symptomatology such as anxiety and depression are also less
motivated to develop approach focused coping skills during treatment and depend on
more avoidant emotion focused strategies to cope (Franken, et al., 2001).
While understanding the influence of broader coping strategies (active versus
avoidance coping) on treatment outcomes, it may also be useful to look at the effect of
specific coping skills that play a role in treatment outcomes. It has been suggested that
specific pre-treatment coping strategies interact with different treatment types to produce
positive treatment outcomes (Beutler, Moos, & Lane, 2003). For instance, one study
(Bussey Rask, et al., 2006) which used the COPE questionnaire a measure of several
specific coping strategies, found that the active and positive reinterpretation and growth
coping scales (measured pre-treatment) were related to positive drinking outcomes in
relation to cognitive therapy, suggesting that this form of therapy is beneficial for those
who enter treatment with a high level of use of these coping strategies. These two coping
strategies rely on directly dealing with or managing a stressor by using cognitive
strategies. This fits well with the process of cognitive therapy, as it involves teaching
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clients problem solving strategies and changing their ways of thinking (Bussey Rask, et
al., 2006).
However the literature indicates that prior to treatment most alcohol users are
rarely using these active coping strategies and are more reliant on avoidant strategies.
With most drug and alcohol treatment programs involving cognitive therapy, this must be
considered, as well as the influence of more specific avoidant, emotion focused coping
strategies on treatment outcomes in cognitive therapy. Bussey Rask et al. (2006) also
found that those that relied on the coping strategy seeking emotional social support had
positive drinking outcomes with supportive therapy. This coping strategy is associated
with seeking moral support, sympathy and understanding from others, which is in keeping
with the principles of supportive therapy (Bussey Rask, et al., 2006).
The effect of self-medication has also been an interest in relation to treatment
outcome. Bussey Rask and colleagues (2006) found that after a one-year follow-up, using
alcohol/drugs as a coping strategy, self-medication was associated with a negative
drinking pattern. The authors relate this finding to social learning theories of chronic
alcohol use, which suggests that alcohol users have difficulty dealing with stressful
situations and because they lack alternative coping strategies, rely on alcohol use as a
means of coping which leads to relapse post treatment (Bussey Rask, et al., 2006). This is
consistent with the stress-vulnerability process, whereby individuals are more likely to
relapse following treatment when faced with stressful circumstances, however the
development of effective coping strategies is one way of minimising this vulnerability
(Brown, Vik, et al., 1995).

Sex differences in treatment outcome
A further area of interest in alcohol and drug treatment studies is whether sex
differences occur in outcome measures such as treatment completion and relapse rates.
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Women tend to commence drinking alcohol later than men and consume lower amounts
of alcohol but have been found to progress to dependency and develop an AUD faster
than men (Grella, Scott, Foss, & Dennis, 2008). Therefore it has been suggested that men
and women may differ in treatment outcomes (Diehl, et al., 2007). However findings
supporting a difference are mixed. While it has been suggested that men and women
display similar treatment outcomes (Greenfield, et al., 2007; Moos, Finney, & Cronkite,
1990; Toneatto, Sobell, & Sobell, 1992), other studies have found contradictory results.
In terms of relapse to alcohol use, some studies have indicated that women have a
higher rate of relapse (Bottlender & Soyka, 2005; Satre, Mertens, & Weisner, 2004;
Soyka & Schmidt, 2009), others have found no sex difference (Greenfield, et al., 1998;
Schneider, Kviz, Isola, & Filstead, 1995; Timko, Moos, Finney, & Connell, 2002) and yet
others indicate men have a higher relapse rate (Glenn & Parsons, 1991; Project MATCH
Research Group, 1998). An early meta-analytic study (Jarvis, 1992) revealed that while
women had better treatment outcomes than men in the first 12 months following
treatment, men showed a greater improvement in subsequent follow-ups after 12 months.
However the author noted that this effect was small and the studies included were varied
in their study designs. The review also suggested that differences in treatment outcomes
may be a reflection of the treatment intervention used in the studies, with women
responding better to behavioural therapies and men achieving better results through
inpatient programs which include psychotherapy, group therapy and a twelve-step
program (Jarvis, 1992).
This was supported in a study by Bottlender and Soyka (2005) who observed that
one of the most important predictors of relapse at a three year follow-up was sex, with
women having a higher rate of relapse than men. Studies which have employed a shorter
follow-up of three months have failed to find a significant sex difference in relapse rates
(Annis, et al., 1998; Foster, Peters, & Marshall, 2000; Saunders, Baily, Phillips, & Allsop,
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1993). A review of the literature found similar relapse rates for men and women and
observed that the factors that predict relapse, such as mood and coping, were also similar
for both sexes (Walitzer & Dearing, 2006).
A similar inconsistency is evident for drop-out rates, while several studies have
not observed a sex difference (Diehl, et al., 2007) others have found that women are more
likely to drop-out of treatment than men (Bottlender & Soyka, 2005) or that men are more
likely to have worse treatment outcomes (McKay & Weis, 2001; Satre, et al., 2004).

Summary and rationale for study
Despite a compelling theoretical basis for the influence of cognitive impairment
on treatment outcomes, research into this area remains inconsistent (Bates, et al., 2002).
Some studies have found a direct link between the two, others have found an indirect
influence, while others have failed to find a difference at all. Therefore it has been
suggested that other variables or processes may be important in influencing treatment
outcomes or engagement. Future research is needed to elucidate what predicts better
treatment outcomes in impaired and unimpaired individuals (Morgenstern & Bates,
1999). Studies have therefore looked at the involvement of other variables such as mood,
coping skills and sex. Drug and alcohol counselling will not be effective unless the
underlying factors impeding their treatment success are resolved. This study intends to
explore possible factors involved in hindering an individual‟s ability to engage effectively
within treatment. A better understanding of an individual‟s mental and cognitive health
can lead to more effective intervention plans within drug and alcohol counselling
agencies and consequently greater treatment success for individuals.
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CHAPTER 4:
Study 1: Alcohol use, neuropsychological performance and emotional functioning in
alcohol users involved in counselling.

Aims and expectations
It seems clear that from an extensive review of the available literature, that the
relationship between cognitive performance, sex and emotional functioning in alcohol
users still remains unclear. This study aimed to strengthen the research in this area by
using a comprehensive battery of measures that are sensitive to executive function,
memory and the psychological symptoms of depression and anxiety. Neuropsychological
performances and emotional functioning of alcohol users involved in counselling were
compared to a control group in order to examine the effect of chronic alcohol use on
cognitive skills and mental health.

It was expected that individuals with a more severe alcohol use history would
demonstrate greater cognitive deficits in memory and executive functions and greater
mood dysfunction (higher depression, anxiety and stress) than would individuals with a
less severe alcohol use history. In addition, it was expected that men alcohol users would
show a different pattern of neuropsychological impairment (relative to control men)
compared to women alcohol users (relative to control women). Consistent with the
literature, it is hypothesised that men in the alcohol group will show greater impairments
in visuospatial ability, while women in the alcohol group will demonstrate a higher
performance on tasks of episodic memory. Lastly, it was hypothesised that a relationship
would exist between neuropsychological performance and mood; that is individuals with
greater executive dysfunction will have greater mood dysfunction.
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Method
Participants
A total of 42 alcohol using participants who were currently attending drug and
alcohol counselling were screened for participation in the current study. From this group,
four participants were unable to be re-contacted following their initial interest, three failed
to attend the testing session and a further five did not meet the inclusion/exclusion criteria
(see below) for the following reasons: four reported current significant polysubstance use
and one reported a significant history of comorbid psychiatric illness. Thus a total of 30
participants with a history of alcohol abuse or dependence participated in the study.
Thirty healthy adults without a history of alcohol abuse formed the community control
group.
Inclusion / Exclusion criteria. Criteria for inclusion in the alcohol group were:
(a) DSM-IV diagnosis of alcohol abuse or dependence; (b) a history of at least 5 years of
drinking 21 or more drinks per week; (c) aged between 18 and 60 years. The exclusion
criteria included: (a) were actively psychotic or met current Axis I psychiatric diagnoses;
(b) were likely to be intoxicated or in withdrawal from alcohol or any other substances at
the time of assessment; (c) significant history of polysubstance use; (d) history of
significant head injury, stroke, seizures, neurological disease or medical illness (such as
liver disease or nutritional deficiency) that may potentially affect cognition; (e) nonEnglish speaking and insufficient literacy in English to comprehend and follow task
instructions.
Control participants fulfilled the above exclusion criteria for selection within the
study and were limited to those aged between 18-60 years of age and those without a
history of alcohol abuse or dependence as defined by the DSM-IV-TR criteria.
A semi-structured interview was used to confirm a diagnosis of an AUD in the
alcohol group, and to exclude the presence of abuse or dependence of any other
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substances (See Appendix A). In the control group, a structured questionnaire was used to
exclude the presence of abuse or dependence of any substance, including alcohol (See
Appendix B). As mentioned earlier, the DSM-IV-TR classifies alcohol abuse as a
condition whereby an individual repeatedly consumes alcohol despite incurring negative
consequences to their health, well-being, psychosocial functioning and relationships.
Alcohol dependence has the added physiological complications including increased
tolerance for alcohol and the development of withdrawal symptoms if alcohol use is
discontinued (American Psychiatric Association, 2000).
Previous studies that have looked at the effect of chronic alcohol use on
neuropsychological functioning have suggested that participants should have a history of
at least five years of drinking 21 or more drinks per week and that their drinking
behaviour has led to health problems and a failure to fulfil everyday life roles at home,
school and work (Eckardt, et al., 1998; Oscar-Berman, et al., 2004; Oscar-Berman &
Marinkovic, 2007). In the current study, the semi-structured interview was conducted to
obtain a life-time measure of the quantity and frequency of alcohol consumed. This
required the participant and researcher to construct a timeline of life events and to
estimate the amount of alcohol that was consumed during each period of their life and the
length of time this pattern persisted. In the alcohol group, participants were also asked
questions regarding the impact of alcohol on their social relationships, employment, wellbeing/health, self-care and previous forensic history. The semi-structured interview also
included questions used to exclude the presence of any concurrent Axis I psychiatric
diagnoses and to determine any significant history of polysubstance use or whether any
participant met DSM-IV-TR criteria for a substance use disorder other than alcohol abuse
or dependence. While some participants reported previous substance use other than
alcohol, they did not meet criteria for abuse or dependence of that substance.
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Participants were also screened using the Wechsler Test of Adult Reading
(WTAR; Wechsler, 2001) as a brief screen of intellectual functioning. The WTAR is a
reading test that requires participants to read aloud a list of 50 irregular words. The
WTAR has been co-normed with the Wechsler Adult Intelligence Scale, Third Edition
(WAIS-III; Wechsler, 1997), which allows for the prediction of WAIS-III scores. WTAR
prediction scores have been found to correlate highly with WAIS-III scores in an
Australian population (Mathias, Bowden, & Barrett-Woodbridge, 2007) and with other
measures (e.g., NART, r = .90; Wechsler, 2001). The psychometric properties of the
WTAR indicate that it is a reliable and valid measure of premorbid functioning. It has
shown high test-retest correlations and excellent internal consistency, with coefficients
ranging from .90 to .97. Research has reported high test-retest reliability of approximately
0.95 for periods up to five months (Green, et al., 2008). For the current study, participants
with a predicted IQ score below 70 would be ineligible for participation (Wechsler,
2001).
Characteristics of the sample. Table 1 presents the demographic characteristics
of the sample. The alcohol and control group were matched in terms of age, years of
education and full-scale IQ, as determined by the Wechsler Abbreviated Scale of
Intelligence (WASI; The Psychological Corporation, 1999). One-way analyses of
variance (ANOVA) conducted between groups confirmed that both groups were
equivalent on these factors; age, η² = .01, F (1, 58) = .68, p = .41, years of education η² =
.04, F (1, 58) = 2.93, p = .09, and full-scale IQ η² = .05, F (1, 58) = 3.25, p = .08. The
groups were equivalent in terms of distribution by sex χ² (1, N = 60) = .01, p = 1 but were
not equivalent in distribution by marital status χ² (1, N = 60) = 13.20, p < .01 and
employment status χ² (1, N = 60) = 23.74, p < .01.
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Table 1
Demographic Characteristics of Alcohol and Control groups

Characteristic

Alcohol

Control

(n = 30)

(n = 30)

Age (years)
M (SD)

42.23

Range

24 - 55

(9.00)

44.37

(10.94)

26 - 60

Education (years)
M (SD)

12.10

Range

8 - 16

(2.17)

12.93

(1.55)

11 - 16

Full Scale IQ
M (SD)

98.23

(15.27)

104.17

Range

71 - 127

81 - 120

Men

20

20

Women

10

10

Married/defacto

6

21

Single

24

9

Employed

10

29

Unemployed

20

1

Sex (n)

Marital Status (n)

Employment status (n)

(9.56)
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Table 2 presents the substance use characteristics of the groups. ANOVAs
conducted between groups revealed a significant difference in the number of standard
drinks consumed over a lifetime period η² = .42, F (1, 58) = 42.82, p < .01 but not a
significant difference in the lifetime length of drinking η² = .02, F (1, 57) = 1.24, p = .27.
Length of abstinence from alcohol was recorded in the alcohol group but not for the
control group. Participants in the alcohol and control group reported using substances
other than alcohol during their lifetime. The groups were not equivalent in terms of their
prior history of marijuana use χ² (1, N = 60) = 11.74, p < .01, opiate use χ² (1, N = 60) =
8.37, p < .01 or prescription pill abuse χ² (1, N = 60) = 5.88, p = .02 but were equivalent
in terms of their prior history of stimulant use χ² (1, N = 60) = 2.77, p = .10.
ANOVAs conducted between the sexes showed that men and women in both the
alcohol and control group were not statistically different in the lifetime length of drinking;
alcohol group η² = .03, F (1, 28) = .75, p = .39, and control group, η² = .03, F (1, 27) =
.87, p = .36. Men and women in the control group differed in the amount of standard
drinks consumed over a lifetime period, η² = .19, F (1, 28) = 6.49, p < .05, but men and
women in the alcohol group were comparable, η² = .04, F (1, 28) = 1.13, p = .30. There
was no significant difference between men and women in the alcohol group in their
length of abstinence, χ² (1, N = 19) = 18.53, p = .49.
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Table 2
Substance use profile of Alcohol and Control Groups
Alcohol

Control

Total

Men

Women

Total

Men

Women

(n= 30)

(n= 20)

(n= 10)

(n= 30)

(n= 20)

(n= 10)

M

86.09

94.68

68.91

10.49

13.23

5.00

SD

62.62

70.05

42.26

9.09

9.33

5.72

Range

10.59-

10.59-

29.42-

0 - 30.97

3.54 -

0- 17.16

249.47

249.47

164.98

M

21.37

20.35

9.74

24.45

25.85

21.33

SD

9.06

23.4

7.59

12.03

11.57

13.16

4.5 - 38

4.5 - 38

11 - 36

1 - 43

8 - 43

1 - 41

M

64.17

65.33

61.85

SD

70.78

70.18

75.73

0 - 241.50

0 - 241.50

0 - 241.50

AmountT (kgs)

30.97

Length (yrs)

Range
AbstinenceT(days)

Range
Prev sub use (n)
Marijuana

19 (63%)

5 (17%)

Opiate

9 (30%)

0

Prescrip Pills

9 (30%)

1 (3%)

Stimulants

6 (20%)

6 (20%)

Note: Length (yrs) = length of alcohol use; AmountT (kgs) = amount of alcohol consumed over a lifetime period (trimmed);
T
abstinence = length of abstinence (trimmed); Prev sub use = Previous substance use; Prescrip Pills = prescription pills
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Measures
Intact cognition and judgment is important in the conduct of ethical research, as
participants need to have a comprehensive understanding of what participation in the
project entails, so they can make an informed decision regarding their participation. As
discussed previously, long-term alcohol users can have a degree of cognitive impairment,
either as a result of intoxication or long-term neurotoxic effects on the brain, which can in
turn impair their capacity to give informed consent (Aldridge & Charles, 2008; Walker,
Logan, Clark, & Leukefeld, 2005). It has been suggested that researchers need to be
particularly mindful of this issue during the informed-consent process with alcohol users
and that the assessment of their understanding of the procedure should be included
(Kiluk, Nich, & Carroll, 2010). Therefore to ensure capacity, a brief Capacity Screening
Tool was devised based on a six-step process to access capacity by Darzins and
colleagues (2001). This process has been used extensively in research and in clinical
practice, particularly with older adults and patients with Alzheimer‟s disease. The
Capacity Screening Tool (see Appendix C) involves asking participants what is involved
with participation in the research study, what their options are if they chose to withdraw
from the study and the consequences of these options.
Cognitive ability was assessed for the following domains of functioning:
visuospatial functioning, visual and verbal new learning and memory and executive
functions. Executive functions were measured using standardised neuropsychological
tests to assess planning, inhibition, set-shifting, abstract reasoning, mental flexibility and
complex problem-solving. The domains chosen have been demonstrated to be effective at
measuring the neuropsychological functioning of an alcohol use population (Bates, et al.,
2002). Emotional functioning, including symptoms of depression, anxiety and stress,
were also measured.
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Visuospatial functioning. Visuospatial functioning was assessed using the Block
Design subtest from the WASI (The Psychological Corporation, 1999) and the copy of
Rey-Osterrieth Complex Figure Test (ROCFT; Meyers & Meyers, 1995).
The Block Design subtest requires participants to use blocks to replicate a series
of models or pictures of two-colour designs that increase in difficulty. Participants are
required to reproduce the design within a specified time. The task was discontinued when
participants were unable to complete or timed out on three designs in a row. The total
subtest raw score was determined by summing the score for each design completed.
Block design has a reported high reliability, r = .90 to .94 (The Psychological
Corporation, 1999).
For the ROCFT, participants were asked to copy a complex black and white lined
drawing as accurately and exactly as possible. The total copy score was based on the
accuracy of 18 elements of the figure, in which participants can score between 0.5 to 2.0
points for each element, based on its accuracy, distortion and location. The maximum
copy score that can be obtained is 36 (Lezak, Howieson, & Loring, 2004). Reasonable
reliabilities, r =.60, have been reported for the ROCFT (Berry, Allen, & Schmitt, 1991).
Visual and verbal learning and memory. The recall of the ROCFT (Meyers &
Meyers, 1995) was used as a measure of visual memory. Following a delay of three
minutes, participants were asked to reproduce the complex figure that they had previously
copied. Similar to the copy condition, the total recall score was based on the accuracy of
18 elements of the figure, in which participants can score between 0.5 to 2.0 points for
each element, based on its accuracy, distortion and location. The maximum recall score
that can be obtained is 36 (Lezak, et al., 2004). Studies have found that alcoholic
participants perform more poorly on recall of the ROCFT than normal controls (e.g.
Dawson & Grant, 2000) Reliability for the immediate recall condition (three minutes) of
the ROCFT have been high, , r =.80 (Berry, et al., 1991).
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Verbal learning and memory was assessed using the Californian Verbal Learning
Test – Second Edition (CVLT-II; Delis, Kramer, Kaplen, & Ober, 2000). The CVLT-II
consists of five presentations of a 16 semantically categorised word list (List A), followed
by the free recall of a second semantically categorised word list (List B) and a sixth recall
of list A. Delayed recall was examined with a seventh recall trial of list A after a 20
minute delay, followed by a forced-choice recognition trial in which participants were
presented with a list of 48 words, including all 16 words from list A and B and an
additional 16 related or unrelated non-target words. A t-score was obtained for the total
number of words recalled on trial 1 to 5 and used as the measure of total immediate recall.
The CVLT-II has been used in alcohol studies as a measure verbal learning and memory
(e.g. Bates, 1997; Bondi, Drake, & Grant, 1998) and has been found to identify
differences in memory performance between alcoholic participants and normal controls
(Lezak, et al., 2004). The CVLT holds high split-half reliability for normal healthy
samples, r =.94, and clinical samples, r =.96 (Delis, et al., 2000). Table 3 presents a
summary of the acquired variables measuring verbal learning and memory.
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Table 3
Operationalisation of Measures Used for the Assessment of Visual and Verbal Learning
and Memory.
Cognitive ability

Operationalisation

Delayed visual recall

ROCFT 3 minute recall total score

Learning

Total immediate recall

T-score of total words retained (Trials 1 to 5)

Verbal memory

Short-delay free recall

Short delayed recall (Trial 6)

Long-delay free recall

Long delayed recall (Trial 7)

ROCFT-recall
Visual Memory
CVLT-II

Executive functions. Aspects of executive functions were assessed using the
Similarities and Matrix Reasoning subtests from the WASI, the Trail Making Test
(Lezak, et al., 2004), Verbal Fluency and Animal fluency (Benton, 1968; Spreen &
Benton, 1977) and The Modified Wisconsin Card Sorting Task (Kongs, Thompson,
Iverson, & Heaton, 2000).
Verbal and visual concept formation was measured using the Similarities and
Matrix Reasoning subtests from the WASI (The Psychological Corporation, 1999).
Abstract reasoning or concept formation abilities have been shown to be impaired with
chronic alcohol use due to damage to frontal areas of the brain (Lezak, et al., 2004). Both
tasks have been found to be sensitive to detecting executive deficits in alcohol users
(Zinn, et al., 2004). In the Similarities subtest, participants are presented with a list of
word pairs and asked to indicate what the two concepts have in common (e.g. “How are
grapes and strawberries alike?”). Items increased in difficulty or became more abstract
and the task was discontinued when participants were unable to correctly identify the
common theme for four items in a row. Possible scores for each item ranged from 0 to 2.
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The total subtest raw score was determined by summing each item score. Similarities has
a reported high reliability, r = .84 to 0.96 (The Psychological Corporation, 1999).
The Matrix Reasoning subtest consists of a series of increasingly complex visual
patterns and analogy problems, in which participants are asked to select which item, from
a range of five possibilities, best completes the pattern. The task was discontinued if a
participant was unable to ascertain the correct option for four items in a row, or if four
items were incorrect in five consecutive attempts. The total subtest raw score was
determined by summing the correct number of items. Matrix Reasoning has a reported
high reliability, r = . 88 to .96 (The Psychological Corporation, 1999). Matrix reasoning
has a strong association, r = .80, with the Raven‟s Progressive Matrices, which is another
measure of non-verbal abstract reasoning (The Psychological Corporation, 1999).
The Trial Making Test (TMT) comprises two conditions that are both timed; Part
A and Part B. Part A required participants to join 25 numbered circles in consecutive
order as fast as they could. For Part B, participants were asked to join 25 consecutive
numbered and lettered circles in an alternating fashion (e.g., 1-A-2-B-3-C...). If
participants were to make an error on the task, they were instructed to correct the error
and proceed from the point where the error occurred. Performance on each trail was
determined by the time seconds required to complete the task. Part A is considered to be a
measure of psychomotor speed while Part B has been found to assess a wide range of
executive skills including set-shifting, planning, self-monitoring, inhibition and working
memory (Arbuthnott & Frank, 2000; Crowe, 1998; Gaudino, Geisler, & Squires, 1995).
In order to exclude motor speed and focus solely on the executive components of the
Trails task, the difference score between the time taken to complete Part A and Part B is
often used (Burgess, Alderman, Evans, Emslie, & Wilson, 1998). Test-rest reliability has
been found to vary across studies, with most above .60 and some between .80 and .90
(Strauss, Sherman, & Spreen, 2006).
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Verbal fluency was assessed using the Controlled Oral Word Association Test
(COWAT; Spreen & Benton, 1977). The COWAT requires participants to generate as
many words as they can that begin with a particular letter of the alphabet (F, A, S) within
60 seconds. The participants were asked to produce words that did not begin with a
capital letter and were not the same word but with a different ending (i.e., eat, eating,
eaten). The total number of words produced was recorded which comprised of the number
of words produced for each letter. In animal fluency, participants were required to
produce as many animals as possible within 60 seconds. The total number of animals
produced was recorded. Phonemic and semantic fluency have both been shown to be
highly sensitive measures of frontal lobe functioning and poor performance has been
linked to executive dysfunction (Lezak, et al., 2004; Reverberi, Laiacona, & Capitani,
2006). Verbal fluency has been shown to tap into aspects of executive functioning such as
strategic searching, following rules, cognitive flexibility, inhibition, self-monitoring and
shifting from one category to another (Stuss & Levine, 2002; Troyer, Moscovitch, &
Winocur, 1997). Impaired verbal fluency performances in chronic alcoholics has been
found to correlate with hypometabolism in mediofrontal areas (Dao-Castellana, et al.,
1998).
The Wisconsin Card Sorting Test – 64 Card Version (WCST-64; Kongs, et al.,
2000) was developed as a measure of mental flexibility and complex problem-solving
within a set-shifting context. It is an abbreviated form of the standard 128-card version of
the Wisconsin Card Sorting Test (WCST; Heaton, 1981). In this task, participants are
presented with four stimulus cards (one red triangle, two green stars, three yellow crosses
and four blue circles) and a deck of 64 response cards. Participants are asked to match
each consecutive card from the deck to one of the four stimulus cards, in any way they
think it matches. The participant is only told whether their choice is correct or incorrect.
Once the participant has made a certain number of correct choices to the initial sorting

PREDICTORS OF ALCOHOL USE TREATMENT

85

principle, the sorting principle is changed and the participant has to change their sorting
approach accordingly. This procedure is repeated for the three different sorting principles
– colour, form and number. The total number of correct responses and errors were
recorded. The total number of perseverative errors, which are persistent incorrect
responses to matching the stimulus card despite being told that it is an incorrect response,
were also recorded. Studies have established high correlations between the WCST-64 and
the WCST, r = .7 (Axelrod, 2002; Merrick, Donders, & Wiersun, 2003; Vayalakkara,
Devaraju-Backhaus, Bradley, Simco, & Golden, 2000). Test-retest reliability for variables
of the WCST-64 range from r = .60 to .85 (Kongs, et al., 2000). The WCST-64 is
considered to be an effective measure of executive functioning and performance on this
task is considered to be sensitive to frontal damage (Kongs, et al., 2000; Stuss & Levine,
2002; Stuss, et al., 2000). Several studies that have used this measure have demonstrated
impairment in alcohol-dependent individuals (Chanraud, et al., 2007; Glass, et al., 2009)
Table 4 presents a summary of the executive functioning measures covered above,
including the derived variables used and the executive skills each of the tests have been
reported to index. Deficits in a range of executive functions have been observed in
chronic alcoholics. These can include difficulties maintaining cognitive set, decreased
cognitive flexibility, poor inhibition, decreased problem solving skills, perseveration,
poor abstract reasoning abilities and impaired planning and organisation (Evert & OscarBerman, 1995; Giancola & Moss, 1998; Lezak, et al., 2004; Parsons & Nixon, 1993).
While there is currently no gold standard by which to effectively measure executive
functioning, the information presented in Table 4 indicates that the measures selected
provide an adequate representation of the process that underlie the executive system and
those that are impaired in chronic alcohol users (Bates, et al., 2002).
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Table 4
Operationalisation of Measures Used for the Assessment of Executive Functions.
Operationalisation

Executive Constructs

Total subtest raw score

Verbal abstract reasoning

WASI
Similarities

Concept formation
Matrix Reasoning

Total subtest raw score

Non-verbal abstract reasoning
Concept formation

Trial Making Test (B-A)

Difference between
completion time on Part B
and Part A

Planning
Inhibition
Monitoring of behaviour
Working memory
Set-shifting

Verbal Fluency
Phonemic Fluency

Semantic Fluency

Total words produced over
three 60 second trials using
three phonemic cues

Planning

Total words generated over
on 60 second trail using one
semantic category

Monitoring of behaviour

Inhibition

Working memory
Set-shifting

Modified Wisconsin Card Sort
Correct responses
Perseverative errors
Non-perseverative errors

Abstraction
Total number of correct
responses
Total number of
perseverative errors
Total number of nonperseverative errors

Cognitive flexibility
Inhibition
Set-shifting

Emotional functioning. The Depression, Anxiety Stress Scales (DASS; Lovibond
& Lovibond, 1995) is a set of three self-report scales that are designed to measure
depression, anxiety and stress. Each scale contains 14 items which are further divided into
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subscales of 2-5 items that cover a similar theme. The Depression scale measures
dysphoria, hopelessness, devaluation of life, self-deprecation, lack of
interest/involvement, anhedonia and inertia. The Anxiety scale evaluates autonomic
arousal, skeletal muscle effects, situational anxiety, and subjective experience of anxious
affect. Lastly, the Stress scale assesses difficulty relaxing, nervous arousal and being
easily upset/agitated, irritable/over-reactive and impatient. Participants are asked to rate
the extent to which they have experienced each state over the past week on a 4-point scale
that ranges from 0 (Did not apply to me at all) to 3 (Applied to me very much or most of
the time). Scores for each scale are then calculated by summing the relevant items. The
psychometric properties of the DASS indicate that it is a reliable and valid measure of
emotional functioning. Each scale has a shown high reliability with a Cronbach‟s alpha of
0.91 for depression, 0.84 for anxiety and 0.90 for the stress scale (Lovibond & Lovibond,
1995). Factor analytic studies have found that most items loaded highly (loadings of
about 0.50-0.82) onto the factors that they were intended to reflect (Crawford & Henry,
2003; Lovibond & Lovibond, 1995). Convergent and discriminant validity were assessed
using the Beck Anxiety Inventory (BAI; A.T Beck & Steer, 1993) and the Beck
Depression Inventory (BDI-II; A. T Beck, Steer, & Brown, 1996). The BAI and DASS
anxiety scale were highly correlated at r = .81, as was the BDI and DASS depression
scale (r = .74). Correlations between the DASS depression scale and BAI were 0.54 and
0.58 between the DASS anxiety scale and BDI (Lovibond & Lovibond, 1995).

Procedure
Participants in the alcohol group were recruited from various alcohol and drug
treatment agencies, community health centres, generalist counselling services and alcohol
and drug residential recovery programs around Melbourne, Victoria. The primary
counselling agencies involved included two residential recovery programs for alcohol and
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drug addiction - The Basin Centre and Maroondah Addictions Recovery Project (MARP)
and two community health centres – Windana and Eastcare. The Basin centre and MARP
operate a 16-week residential recovery program for individuals, that encompasses a
combination of individual counselling, group therapy, support groups, spiritual awareness
and recreational activities. Windana and Eastcare are community based outpatient health
centres which offer participants weekly individual drug and alcohol counselling sessions
and voluntary access to other group therapy sessions and support groups. The researchers
contacted each agency and conducted introductory information sessions for staff and
some residents at the Basin, to inform them about the current study and answer any
questions or concerns. Participating agencies consented to place advertisements for the
study in their centre which had the researchers contact details (See Appendix D).
Interested participants were asked to call the researchers and were given further details of
the research project. If they consented to participate, they were screened in a semistructured phone interview to ensure their eligibility for participation. The interview
included basic demographic questions (such as their age, level of education), questions
regarding their mental health, history of head trauma or medical illness and any history of
polysubstance abuse. Participants were also asked for brief details of their alcohol use
(how long they had been drinking, how much alcohol they consumed and when they
stopped) and current/previous involvement in drug and alcohol counselling.
A community control group consisting of healthy men and women whose alcohol
use did not met criteria for alcohol use or dependence, as discussed previously, were
recruited through friends, family and electronic advertisements. Potential control
participants were also asked to contact the researcher and were given a verbal explanation
of the study. A similar semi-structured interview was conducted to ensure that they meet
the inclusion/exclusion criteria. Assessment sessions for all participants were scheduled
over the phone, following which participants were sent out an Information Package that
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included an appointment letter, Participant Information and Consent Form (See Appendix
E), and two questionnaires – the DASS and COPE (Carver, et al., 1989). Participants
were asked to bring the consent form and questionnaires to their assessment session.
Formal testing for all alcohol participants was conducted in a consulting room at
their counselling agency. One participant was seen at La Trobe University Psychology
Clinic. Control participants were seen at either their work place or home and tested in a
quiet room. A common difficulty with alcohol research is ensuring that participants are
not intoxicated from alcohol during any part of the testing. To control for this, all
participants in the alcohol group were breath tested prior to commencing the testing
session. If the participant‟s blood alcohol level was greater than zero the session was
rescheduled. Participants were made aware of this on all of the participant information
sheets (See Appendix F). Participants were also asked when they had last used any other
substance. If they reported using a substance within the last 72 hours, testing was also
ceased as impairments produced would mostly likely be a consequence of drug
intoxication or withdrawal. Withdrawal was assessed by asking the participant if they had
ceased using substances in the past seven days, and by assessing whether they were
exhibiting the physical signs of withdrawal such as tremors and sweating.
During the first part of the assessment session, details of the Participant
Information Sheet were discussed and consent was obtained. In order to ensure
participants in the alcohol group had capacity to give informed consent, they were
assessed using the Capacity Screening Checklist which is a measure that gauges their
understanding of what is involved with the project. A semi-structured interview was then
conducted which covered participant‟s basic demographics (including education,
relationship and vocational history), history of alcohol use, treatment or counselling
history, psychiatric and medical history, and current counselling goals. The second part of
the assessment involved the completion of a battery of neuropsychological tests which
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were administered in a fixed order for each participant: (a) WTAR (b) WASI (c) CVLT-II
(d) ROCFT copy (e) COWAT (f) ROCFT recall (g) animal fluency (h) TMT (part A
followed by part B) (i) WCST-64 (j) CVLT-II delayed recall. The tasks were
administered in a single session of approximately two hours. Due to the duration of the
assessment session, participants were provided with adequate breaks between tests.
Participants were told that if they were unable to continue with testing or became tired, a
subsequent assessment session could be scheduled.

Statistical method
All statistical analyses were conducted using PASW-18 - Version 18.0 of SPSS
for Windows. Prior to the commencement of inferential statistical analyses, the data was
screened for accuracy of data entry and missing values and then tested for violation of
statistical assumptions.
Missing data. One participant from the alcohol group did not complete the DASS
questionnaire. As the percentage of missing data was minimal, the alcohol group mean
was substituted for the missing values on this task (Tabachnick & Fidell, 2007). No other
missing values were observed.
Assumption of normality of distribution. For each variable, standardised indices
(z) of skewness and kurtosis were computed in order to determine whether the assumption
of normality was met for each group (See Appendix G). Limits of z of ± 3.30 were
employed, with a conservative level of significance of α < .001 (Tabachnick & Fidell,
2007). Several variables were found to exceed this limit and were subsequently trimmed
to correct for this by replacing outliers (values with percentile values less than 2.5 or
greater than 97.5) with the 2.5th and 97.5th percentile values, respectively. Standardised
indices of skewness and kurtosis were then re-examined to determine whether they were
within the limit of ± 3.30. If the distribution still remained significantly skewed, the
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variable was transformed using square root, natural-log or inverse transformations.
Variables that were transformed were renamed using superscript to indicate the
transformation that was used (e.g., WCST-64 non-perseverative errors LN was natural-log
transformed). Using this procedure, all the dependent variables met the assumption of
normality for parametric statistical analyses. Table 5 shows the variables which were not
normally distributed and the procedures that were applied to the data.

Table 5
Procedure of trimmed and/or transformation applied to non-normal data
Measure

Raw score distribution

Trimmed

Lifetime standard drinks
consumed

Positive skew
(alcohol and control group)

Yes

Period of abstinence

Positive skew
(alcohol group)

Yes

Depression (DASS)

Positive skew
(control group)

Yes

Anxiety (DASS)

Positive skew
(control group)

Yes

WCST-64 Perseverative errors

Positive skew
(control group)

Yes

WCST-64 Non-Perseverative
errors

Positive skew
(alcohol group)

No

Transformation

Natural-log

Assumption of homogeneity of variance. Homogeneity of variance was assessed
for each variable using the Levene‟s test of Equality of Error Variance. If the Levene‟s
Test was significant (α < .05), indicating a violation of the assumption of homogeneity, a
relatively conservative alpha level of .025 was used to evaluate differences between
groups for that dependent variable (Tabachnick & Fidell, 2007).
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Analysis of Covariance. It has been argued that mood can have a significant
impact on cognitive performance, particularly memory and executive functioning, due to
reduced levels of cerebral activation within the medial and dorsolateral prefrontal cortex
(Uekermann, et al., 2003). Significant group differences were found in depression, stress
and anxiety. While a high comorbidity exists between chronic alcohol use and depression,
alcohol studies have found that depression does not impact on cognitive performance and
therefore does not need to be controlled for (Rosenbloom, et al., 2004; Sullivan, et al.,
2002). When the effects of depression are controlled for, differences in
neuropsychological performance still persist between alcoholic and control groups
(Glenn, Errico, Parsons, King, & Nixon, 1993), suggesting that cognitive deficits occur
independently of compromise in emotional functioning (Nowakowska, Jabłkowska, &
Borkowska, 2008). If neuropsychological tests are administered correctly and sufficient
motivation is given to individuals to participate then emotional problems do not
significantly impact on the cognitive performances of alcohol users (Reitan & Wolfson,
1997).
Another area of research has argued that depression exacerbates or contributes to
the cognitive impairments found in alcoholics. Uekermann and colleagues (2003) noted
no difference in neuropsychological performance of alcoholics with depression and those
without depression, indicating that deficits exhibited by alcoholics are not distorted by
depressive symptoms. Furthermore, the study compared the alcohol group to a group of
patients with primary depression (without a history of alcohol use) and found that while
the two groups showed executive and memory impairments, they differed in the type of
executive deficits experienced. The depressive group showed deficits in verbal fluency
while the alcohol group showed greater impairment in response inhibition. As a result of
these findings, mood was not controlled for in subsequent analyses exploring differences
in neuropsychological functioning between controls and alcohol users.

PREDICTORS OF ALCOHOL USE TREATMENT

93

Demographic variables. One-way ANOVAs were conducted on continuous
demographic and clinical variables. Chi-square tests for independence were conducted on
discrete variables to test for significant differences in the distributions between groups.
Neuropsychological variables. Pearson product-moment correlations were
conducted to explore the association between the alcohol variables (e.g. length of
drinking, amount of alcohol consumed and length of abstinence) and the cognitive
measures. Pearson product-moment correlations were performed to examine the
association between measures within the domain of visuospatial functioning, learning and
memory, executive functioning and mood. A series of 2 x 2 between-subjects multivariate
analyses of variance (MANOVAs) between groups (control, alcohol) and sex (men,
women) was used to investigate differences in the aforementioned domains. Where
MANOVA results were significant, univariate results were examined (using ANOVA)
and in variables which showed a significant interaction effect between group and sex, a
simple main effects analysis was conducted. Partial correlations were used to explore the
relationship between the executive functioning and mood, while controlling for group
membership (control and alcohol).
An alpha level of .05 was adopted to establish statistical significance. If the
dependent variables used in the MANOVAs were correlated more than r = .60 on
average, in both directions, a Bonferroni correction was applied to reduce the likelihood
of making a Type I error and achieve a more conservative analysis (See Appendix H). Eta
squared provided a measure of effect size and the magnitude of the effect was determined
according to Cohen‟s (1988) criteria (.01 small, .09 medium, and .25 large). The F
statistic, based on the Pillai‟s Trace criterion, was used in multivariate tests as it is
regarded to have acceptable power and be the most robust statistic against violations of
assumptions, including unequal sample sizes (Tabachnick & Fidell, 2007).
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Results
Alcohol variables and cognitive performance
Pearson product-moment correlations between the alcohol variables, including
length of alcohol use, amount of alcohol consumed over a lifetime period and length of
abstinence (alcohol group only), and performance on each cognitive domain (visuospatial
functioning, learning and memory, executive functioning) are presented in Table 6. In the
control group, significant moderate correlations were observed between length of alcohol
use and performance on block design, ROCFT-Recall and TMT (B-A), indicating that a
greater length of drinking alcohol is associated with poorer performance on tasks of
visuo-construction, visual memory and set-shifting/inhibition. In the alcohol group,
cognitive performance was not significantly correlated with length of drinking or amount
of alcohol use consumed over a lifetime period. However, length of abstinence was
significantly correlated with performance on the WCST-64, suggesting that a shorter
period of abstinence is associated with poorer performance on a task of abstraction,
cognitive flexibility and inhibition.
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Table 6
Pearson product-moment correlations between the alcohol variables and cognitive
domains for the control and alcohol group
Control group

Alcohol group

Length
(yrs)

AmountT
(kgs)

Length
(yrs)

AmountT
(kgs)

AbstinenceT
(days)

ROCFT - Copy

-.26

.05

.23

.17

.17

Block Design

-.48**

.15

-.24

-.01

.16

ROCFT-Recall

-.40*

-.08

.02

-.04

.17

Total imm-recall

.08

-.19

.12

.16

-.07

Short delay

-.09

.08

.01

-.02

.10

Long delay

-.12

-.02

.07

.05

.05

Sim

-.29

.00

.22

.22

.21

MR

-.33

.13

-.05

.10

.11

TMT (B-A)

.42*

.28

.09

.27

.21

FAS

.24

.13

.04

.06

.02

Animals

-.23

-.06

.12

.10

.09

WCST-64 total

-.13

.14

.17

.08

.39*

WCST-64 pers errsT

.10

-.17

.09

.04

-.49**

WCST-64 non pers
errsLN

.01

-.01

-.22

-.14

-.35

Measure

Visuospatial functioning

Learning and memory

Executive functioning

*p < .05, two-tailed. ** p < .01, two-tailed.
Note: Length (yrs) = length of alcohol use; amount T (kgs) = amount of alcohol consumed over a lifetime period
(trimmed); abstinence = length of abstinence (trimmed); Total imm-recall = Total immediate recall (t-score); Sim =
Similarities; MR = Matrix Reasoning, FAS = phonemic fluency, Animals = semantic fluency; TMT (B-A) = Trail
Making Test (difference between part A and B); WCST-64 total = total correct responses; WCST-64 pers errs T = total
perseverative errors (trimmed); WCST-64 non pers errsLN = total non-perseverative errors (natural log transformation)
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Neuropsychological performance
Visuospatial functioning. Visuospatial functioning was measured using ROCFTcopy and Block Design. The means and standard deviations for the control and alcohol
groups are presented in Table 7. The pattern of means suggest that the control group
performed better than the alcohol group on both measures and that the men in both groups
performed better than women on both measures.
A 2 x 2 MANOVA on measures of visuospatial functioning revealed a nonsignificant interaction effect between group and sex, η² = .01, F (2, 55) = .28, p = .76. The
main effect for group was significant η² = .12, F (2, 55) = 3.73, p < .05, with a medium
effect size. Significant univariate group effects were evident for both measures of
visuospatial functioning, indicating that the alcohol group performed significantly poorer
than the control group on ROCFT-copy, η² = .07, F (1, 56) = 4.22, p < .05, and Block
Design, η² = .09, F (1, 56) = 5.63, p < .05. There was no significant difference in
visuospatial functioning between men and women, η² = .04, F (2, 55) = 1.15, p = .33.
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Table 7
Means and standard deviations of visuospatial functioning in the control and alcohol
group
Control

Alcohol

Measure

n

M

SD

95% CI

n

M

SD

95% CI

ROCFT Copy
Total

30

30.98

2.78

[29.59, 32.10]

30

29.12

3.80

[27.69, 30.31]

Men

20

31.15

2.69

[29.64, 32.66]

20

29.35

3.79

[27.84, 30.86]

Women

10

30.65

3.07

[28.51, 32.79]

10

28.65

3.98

[26.51, 30.79]

Block
Design
Total

30

48.43

16.01

[41.70, 54.05]

30

39.16

16.07

[31.35, 43.70]

Men

20

49.55

18.07

[42.42, 56.68]

20

42.45

15.21

[35.32, 49.58]

Women

10

46.20

11.31

[36.11, 56.29]

10

32.60

16.49

[22.51, 42.69]

Note. CI = confidence interval

Learning and memory. Memory was assessed using the ROCFT- recall and three
indices of the CVLT; total immediate recall (t-score), short-delay free recall and longdelay free recall. The means and standard deviations for the control and alcohol groups
are presented in Table 8. The pattern of means suggest that the control group performed
better than the alcohol group on measures of visual memory (ROCFT- recall), verbal
learning (total immediate recall) and verbal memory (long-delay free recall) but were
comparable on a immediate verbal memory measure (short-delay free recall). Men control
participants performed better than men alcohol participants on all memory measures
while women control participants performed better than women alcohol participants on
measures of visual memory and verbal learning. Compared to men alcohol users, women
alcohol users appeared to perform better on tasks of verbal learning and memory but
poorer on tasks of visual memory.
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A 2 x 2 MANOVA on measures of learning and memory revealed a significant
interaction between group and sex, η² = .18, F (4, 52) = 2.86, p < .05, with a medium
effect size. This indicates that the pattern of performance for men and women differs
between the two groups. A significant univariate interaction effect was evident for the
long-delay trial only, η² = .08, F (1, 55) = 2.86, p < .05, with pair-wise comparisons
showing that men in the alcohol group performed significantly worse on the verbal
memory task compared to women in the alcohol group and men in the control group. All
other groups were comparable in their performance. This finding demonstrates that
women in the alcohol group performed better than men on verbal memory, over and
above the normal sex differences found within the general population.
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Table 8
Means and standard deviations of learning and memory in the control and alcohol group
Control
Measure

n

M

ROCFTRecall
Total

30

Men

SD

Alcohol
95% CI

n

M

SD

95% CI

16.64 6.76

[13.41, 18.97]

30

14.88

7.35

[11.86, 17.37]

20

17.63 6.79

[14.37, 20.90]

20

15.43

7.47

[12.24, 18.61]

Women

10

14.75 6.65

[10.25, 19.25]

10

13.80

7.38

[9.30, 18.30]

Total immrecall
Total

30

57.17 10.63 [53.97, 62.04]

30

50.33

9.98

[46.63, 54.63]

Men

20

55.32 11.15 [50.58, 60.05]

20

49.75

9.46

[45.13, 54.37]

Women

10

60.70 9.06

[54.17, 67.23]

10

51.50

11.38

[44.97, 58.03]

Total

30

10.83 2.79

[9.62, 11.93]

30

10.23

3.11

[9.35, 11.65]

Men

20

10.95 3.10

[9.59, 12.31]

20

9.70

3.29

[8.37, 11.03]

Women

10

10.60 2.22

[8.73, 12.48]

10

11.30

2.54

[9.43, 13.18]

Total

30

11.59 2.67

[10.37, 12.77]

30

10.50

3.70

[9.89, 12.27]

Men

20

11.63 2.65

[10.22, 13.04]

20

9.35

3.70

[7.98, 10.72]

Women

10

11.50 2.84

[9.56, 13.44]

10

12.80

2.53

[10.86, 14.74]

Short delay

Long delay

Note. CI = confidence interval; Total imm-recall = Total immediate recall (t-score)

Executive functioning. Executive functioning was measured using the
Similarities and Matrix Reasoning subtest from the WASI, phonemic (F, A, S) and
semantic fluency (animals), TMT (B-A) and three measures from the WCST-64; total
correct responses, total perseverativeT and non-perseverative errorsLN. The means and
standard deviations for the control and alcohol groups are presented in Table 9. The
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alcohol group showed a trend for poorer mean performances as compared with the control
group on measures of set-shifting and inhibition (TMT (B-A) and WCST measures),
semantic fluency and verbal abstract reasoning (Matrix reasoning) with the alcohol group
demonstrating a greater variability in performances in the latter area. Comparable
performances between groups were found on Similarities and the alcohol group appeared
to perform better on measures of phonemic fluency, but had a greater variability in
performances. This pattern was similar between men and women alcohol and control
participants. The pattern of means also suggest that men alcohol users performed poorer
on measures of verbal abstract reasoning, fluency and set-shifting (WCST-64 measures)
than women alcohol users but performed better on a visual abstract reasoning task and a
set-shifting/inhibition task (TMT (B-A).
A 2 x 2 MANOVA on measures of executive functioning revealed a nonsignificant interaction between group and sex, η² = .09, F (8, 48) = .56, p = .80. A
significant main effect was found for group, η² = .29, F (8, 48) = 2.43, p < .05, with a
large effect size but not for sex η² = .11, F (8, 48) = .76, p = .64. Significant univariate
group effects were evident on the Trail Making Test difference between part A and B, η²
= .08, F (1, 55) = 5.02, p < .05, with a medium effect size, indicating that the alcohol
group performed significantly slower than the control group. Differences between the
control and alcohol group on the WCST-64 measures showed a trend towards
significance, with moderate effect sizes; total correct responses, η² = .06, F (1, 55) = 3.60,
p = .06, total perseverative errors η² = .05, F (1, 55) = 3.04, p = .08 and non-perseverative
errorsLN, η² = .06, F (1, 55) = 3.75, p = .06.
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Table 9
Means and standard deviations of executive functioning in the control and alcohol group
Control

Alcohol

Measure

n

M

SD

95% CI

n

M

SD

95% CI

Sim
Total
Men
Women

30
20
10

34.14
33.74
34.90

4.65
5.38
2.88

[32.25, 36.39]
[31.31, 36.17]
[31.55, 38.25]

30
20
10

34.13
33.50
35.40

5.77
6.37
4.35

[32.40, 36.50]
[31.13, 35.87]
[32.05, 38.75]

MR
Total
Men
Women

30
20
10

24.90
25.21
24.30

3.92
4.04
3.83

[22.48, 27.03]
[22.54, 27.89]
[20.61, 27.99]

30
20
10

22.53
23.10
21.40

7.08
7.46
6.47

[19.99, 24.51]
[20.49, 25.71]
[17.71, 25.09]

FAS
Total
Men
Women

30
20
10

37.93
37.53
38.70

8.99
9.42
8.52

[33.67, 42.56]
[32.30, 42.75]
[31.50, 45.9]

30
20
10

42.37
41.40
44.30

13.00
11.86
15.55

[38.44, 47.26]
[36.31, 46.49]
[37.10, 51.50]

Animals
Total
Men
Women

30
20
10

22.17
22.37
21.80

5.03
6.01
2.53

[19.98, 24.19]
[19.90, 24.84]
[18.39, 25.21]

30
20
10

21.00
20.95
21.10

5.51
5.64
5.55

[18.94, 23.11]
[18.54, 23.36]
[17.69, 24.51]

TMT (B-A)
Total
Men
Women

30
20
10

41.00
42.79
37.60

16.88 [31.94, 48.45]
16.47 [33.09, 52.49]
18.01 [24.23, 20.97]

30
20
10

51.30
47.50
58.90

24.60
21.97
28.88

[45.01, 61.39]
[38.05, 56.95]
[45.53, 72.27]

WCST-64
total
Total
Men
Women

30
20
10

45.24
45.00
45.70

8.95 [41.19, 49.51]
8.12 [40.11, 49.89]
10.81 [38.96, 52.44]

30
20
10

38.60
36.20
43.40

12.22
12.76
9.95

[35.67, 43.93]
[31.43, 40.97]
[36.66, 50.14]

WCST-64
pers errsT
Total
Men
Women

30
20
10

9.52
9.26
10.00

4.57
4.04
5.66

[7.35, 11.91]
[6.59, 11.94]
[6.31, 13.69]

30
20
10

12.83
13.65
11.20

6.75
6.91
6.46

[10.17, 14.68]
[11.04, 16.26]
[7.51, 14.89]

WCST-64 non
pers errsLN
Total
Men
Women

30
20
10

2.13
2.19
2.03

.65
.65
.67

[1.85, 2.36]
[1.89, 2.49]
[1.61, 2.44]

30
20
10

2.50
2.60
2.3

.66
.75
.37

[2.20, 2.71]
[2.30, 2.89]
[1.90, 2.73]

Note. CI = confidence interval; Sim = Similarities; MR = Matrix Reasoning, FAS = phonemic fluency, Animals =
semantic fluency; TMT (B-A) = Trail Making Test (difference between part A and B); WCST-64 total = total correct
responses; WCST-64 pers errsT = total perseverative errors; WCST-64 non pers errsLN = total non-perseverative errors
(natural log transformation).
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Emotional functioning
Mood was measured using the three indices of the DASS; depressionT, anxietyT
and stress. The means and standard deviations for the control and alcohol groups are
presented in Table 10. The pattern of means suggest that the alcohol group have higher
levels of depression, stress and anxiety than the control. This also appears to be the case
for men and women alcohol and control participants. Women alcohol users showed a
tendency to have higher levels of mood dysfunction than did men alcohol users.
A 2 x 2 MANOVA on measures of mood revealed a non-significant interaction
between group and sex, η² = .03, F (3, 54) = .49, p = .69. A significant main effect was
found for group, η² = .31, F (3, 54) = 8.09, p < .001, with a large effect size. Significant
univariate group effects were evident for depression, η² = .29, F (1, 56) = 22.56, p < .001,
anxiety η² = .29, F (1, 56) = 22.34, p < .001, and stress, η² = .23, F (1, 56) = 17.13, p <
.001. A main effect for sex was non-significant, η² = .03, F (3, 54) = .57, p = .64.
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Table 10
Means and standard deviations of mood functioning in the control and alcohol group
Control
Measure

Alcohol

n

M

SD

95% CI

n

M

SD

95% CI

Total

30

3.25

3.74

[-.47, 6.49]

30

13.97

12.14

[11.06, 18.08]

Men

20

3.73

4.36

[-.29, 7.74]

20

12.63

12.37

[8.51, 16.75]

Women

10

2.30

1.83

[-3.38, 7.98]

10

16.50

11.88

[10.82, 22.18]

Total

30

1.76

1.82

[-.80, 4.31]

30

9.55

9.27

[7.62, 12.78]

Men

20

1.78

7.66

[-1.17, 4.73]

20

8.11

9.40

[5.08, 11.13]

Women

10

1.73

2.20

[-2.45, 5.90]

10

12.30

8.82

[8.13, 16.47]

Total

30

6.43

5.48

[3.32, 9.48]

30

14.76

9.77

[12.21, 18.42]

Men

20

6.50

5.79

[2.94, 10.06]

20

13.53

10.87

[9.88, 17.17]

Women

10

6.30

5.10

[1.27, 11.33]

10

17.10

7.17

[12.07, 22.13]

DepressionT

AnxietyT

Stress

Note. CI = confidence interval; DepressionT = Depression (trimmed); Anxiety T = Anxiety (trimmed).

Relationship between mood and executive functioning. Mood was measured
using the three indices of the DASS; depressionT, anxietyT and stress and executive
functioning was measured using the Similarities, Matrix Reasoning, phonemic (F, A, S)
and semantic fluency (animals), TMT (B-A) and three measures from the WCST-64; total
correct responses, total perseverativeT and non-perseverative errorsLN. Zero order and
partial correlations between these measures, while controlling for group membership, are
presented in Table 11. Zero order correlations suggested that higher levels of overall
mood dysfunction was associated with poorer visual abstract reasoning (matrix
reasoning), higher levels of depression was related to poorer performance on a task of set-
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shifting/inhibition (TMT (B-A)) and higher levels of stress was associated with a greater
number of non-perseverative errors on the WCST-64. However, once group membership
was controlled for, there were no longer any significant correlations between mood and
executive functions.

Table 11
Partial correlations between mood and executive functioning, while controlling for group
membership.
Zero order correlations

Partial correlations

Measure

n

DepT

AnxT

Stress

DepT

AnxT

Stress

Sim

60

-.03

-.01

-.08

-.02

-.01

-.08

MR

60

-.30*

-.27*

-.31*

-.23

-.18

-.23

TMT (B-A)

60

.32*

.22

.17

.25

.12

.08

FAS

60

.12

.07

.16

.03

-.03

.08

Animals

60

-.21

-.18

-.17

-.17

-.14

-.13

WCST-64 total

60

-.11

-.20

-.18

.03

-.08

-.07

WCST-64 pers errs

60

.17

.19

.11

.03

.06

-.02

WCST-64 non pers
errsLN

60

.15

.25

.27*

.01

.14

.17

*p < .05, two-tailed. ** p < .01, two-tailed.
Note: DepT = Depression (trimmed); AnxT = Anxiety (trimmed); Sim = Similarities; MR = Matrix Reasoning, FAS =
phonemic fluency, Animals = semantic fluency; TMT (B-A) = Trail Making Test (difference between part A and B);
WCST-64 total = total correct responses; WCST-64 pers errsT = total perseverative errors (trimmed); WCST-64 non
pers errsLN = total non-perseverative errors (natural log transformation).

Discussion
The objective of Study 1 was to investigate the effect of chronic alcohol use on
neuropsychological performance and emotional functioning, by comparing the
performance of alcohol users involved in counselling to a control group. It also aimed to
determine whether men and women alcohol users differed in their neuropsychological
profile. The results from the study showed that the alcohol users performed worse in tasks
of visuospatial ability, learning and memory and executive functioning when compared to
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a matched control group. In particular, the alcohol group showed impairments in
visuospatial construction, verbal learning and memory, inhibition, set-shifting and
cognitive flexibility. With regard to a sex difference, men and women alcohol users were
comparable in executive and visuospatial functioning relative to their peer control group,
however they differed in their verbal delayed memory. The alcohol group also showed
greater emotional dysfunction, with higher levels of depression, anxiety and stress.
However it was found that emotional functioning was not related to the degree of
executive impairment.

Alcohol variables and neuropsychological performance
It seems plausible to assume that the extent of cognitive deficits would be related
to the amount or length of alcohol consumed, however the relationship between alcohol
variables and neuropsychological performance noted in the literature has been weak and
inconclusive (Oscar-Berman & Marinkovic, 2003). While some studies have found an
association between cognitive performance and the severity or duration of alcohol use
(e.g. Sullivan, et al., 2002), a majority of studies have not (e.g. Chanraud, et al., 2007;
Green, et al., 2010; Sullivan, Rosenbloom, & Pfefferbaum, 2000).
In the current study, cognitive performance was not associated with length of
drinking or amount of alcohol consumed over a lifetime period in the alcohol group but
duration of alcohol use was related to poorer visuospatial construction, visual memory
and set-shifting/inhibition in the control group. It is possible that a “dose effect”, or
relationship between alcohol consumption and severity of cognitive deficits, was not
found in the alcohol group as their lifetime alcohol consumption rate may exceed the
threshold in which a dose effect can be identified (Sullivan, et al., 2002). Furthermore it
has been suggested that a lack of association could occur because of the difficulty
obtaining an accurate account of a chronic alcohol users drinking history (Pitel, et al.,
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2008). Taken together, the current results support the idea of the continuity hypothesis,
which suggests that the neurotoxic effects of alcohol on the brain can range from mild in
social drinkers to moderate impairment in chronic alcohol abusers.
Neuropsychological and imaging literature supports the recovery of brain tissue
and associated cognitive abilities with increased periods of abstinence. Results from the
alcohol group in this study indicated that a greater length of abstinence was associated
with better performance on tasks of abstraction, cognitive flexibility and inhibition.
Imaging studies have found that abstinence has been related to increases in gray matter
volume, improvement to third ventricle and white matter tissue volume (Sullivan &
Pfefferbaum, 2005) and recovery to brain systems within the frontocerebellar circuitry
system, which can lead to the possible normalization and greater efficiency of executive
functions (Sullivan, et al., 2003). Neuropsychological studies have found that executive
functions such as abstract reasoning can show recovery following a few months of
abstinence (Rourke & Grant, 1999). Conversely, improvement in visuospatial functions
was not related to abstinence in this study which is consistent with studies that have
indicated that impairments in this area appear to persist despite long periods of abstinence
(Oscar-Berman, et al., 1997). In the current study, length of abstinence was also not
correlated with memory functions, which again could suggest that deficits in memory
abilities can persist despite lengthy periods of abstinence (Brandt, et al., 1983; Munro, et
al., 2000).

Alcohol use and associated neuropsychological impairments
Visuospatial ability. Chronic alcohol use has been frequently associated with
deficits in visuospatial skills (Beatty, et al., 1996; Schandler, et al., 1996; Sullivan, et al.,
2002; Sullivan & Pfefferbaum, 2005). Consistent with previous research, both alcoholic
men and women in this study demonstrated deficits in visuospatial abilities when

PREDICTORS OF ALCOHOL USE TREATMENT

107

compared to controls (Sullivan, et al., 2002; Sullivan, Rosenbloom, & Pfefferbaum,
2000). The neurotoxic effects of alcohol on brain regions which support visuospatial
abilities have been well documented (Oscar-Berman & Marinkovic, 2003). In alcohol
users, poor visuospatial functioning has been associated with a disruption in the
functioning of the corticocortical circuitry which involves prefrontal and superior parietal
regions (Sullivan, et al., 2002). Fein and colleagues (2009) observed persisting
visuospatial deficits (including performance on Block Design) in alcohol users despite
several years of abstinent and found that deficits were associated with reduced gray
matter volume in parietal regions. Furthermore, successful performance on visuoconstructive tasks, like the copy of the Rey-Osterrieth Complex Figure Test (ROCFT),
requires intact occipitoparietal association networks for visual perception and
frontostriatal motoric networks for copying (Rosenbloom, Sassoon, Pfefferbaum, &
Sullivan, 2009).
Learning and memory. Studies that have explored deficits in learning and
memory as a result of chronic alcohol use have been inconsistent. In the current study,
alcohol users showed impairments in verbal learning and memory when compared to
controls but were comparable on a visual memory task. It has been proposed that memory
impairments observed in chronic alcohol users result from difficulties processing new
information in an organised fashion which leads to poor encoding and consequently poor
learning and recall. Therefore they experience problems with acquisition and encoding
rather than actual retention (Dawson & Grant, 2000). Consequently, studies have
suggested that memory impairments occur more as a result of impaired frontal functions,
that is poor retrieval strategies, rather than temporal functions (Zinn, et al., 2004).
This finding however is inconsistent with Brokate and colleagues (2003) who
failed to find a difference in performance between alcohol users and controls on the
California Verbal Learning Test. However, it has been suggested that while learning and
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verbal memory can be equivalent between the groups, individuals in the alcohol group
show more intrusions during recall and on retrieval have difficulty discriminating
between list words and other semantically related words (Zinn, et al., 2004).
A lack of difference in the visual memory task between alcohol users and controls
was consistent with a previous study by Rosenbloom and colleagues (2009) who found
that while the two groups differed in their copy accuracy of the ROCFT, supporting
deficits in visuospatial functions, there was no difference in their recall of the figure. The
authors suggest that better recall of the ROCFT is reliant on having a holistic and
organized copy strategy, rather than having an accurate of the copy ROCFT. Therefore
while the two groups differed in their copy accuracy of the ROCFT, they did not differ in
their strategy of copying which lead to comparable recall.
Dawson and Grant (2000) also found that while alcohol participants had poorer
copying and immediate memory skills than controls on the ROCFT, they demonstrated a
similar rate of forgetting at the delayed recall condition. Rosenbloom et. al. (2009) also
observed that while their two groups were comparable in their recall, the alcohol group
recruited different brain regions to controls to compensate and achieve the same level of
performance (Rosenbloom, et al., 2009). This is consistent with other PET and functional
MRI studies which have found that while there may be no difference in cognitive
performance between alcoholics and controls, they do differ in the intensity of their brain
activity while performing the tasks. This suggests that alcoholic brains demonstrate a
greater effort to achieve and maintain the same level of performance as controls (Sullivan,
et al., 2003).
Executive functions. Consistent with expectations, the alcohol group
demonstrated impairments in executive functioning overall, however a significant
difference in this domain was only noted in the Trail Making Test difference between part
A and B (TMT (B-A)). Successful performance on TMT (B-A) requires various executive
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skills such as divided attention, planning, inhibition, behaviour monitoring, set-shifting
and cognitive flexibility. Deficits in this task have been supported by several studies that
have looked at inpatient and outpatient alcohol users (Chanraud, et al., 2007; Davies, et
al., 2005; Ratti, et al., 2002; Zinn, et al., 2004). In particular, poor performance on TMT
(B-A) has been found to be indicative of poor cognitive processing speed and shifting
ability (Ratti, et al., 2002).
In alcohol users, impairments in this task have been associated with decreases in
gray matter volume in frontal and temporal regions, the insula and the hippocampus
(Chanraud, et al., 2007). In normal participants, performance on part B of TMT has been
related to activation in the left dorsolateral prefrontal cortex (superior and middle frontal
gyri), an area implicated in tasks that require rapid response and cognitive shifts, and
areas associated with motor control including the precentral gyrus, cingulate gyrus, and
medial frontal gyrus. It has also been found to recruit the cingulate cortex, insula, as well
as the left middle temporal gyrus and superior temporal gyrus, which have been
associated with working memory (Zakzanis, Mraz, & Graham, 2005).
It should be noted that differences between the alcohol and control group on
measures of the WCST-64 were also showing a trend towards significance. The WCST64 is a measure of cognitive flexibility, abstract reasoning and set-shifting (Kongs, et al.,
2000) and has been found to be sensitive to frontal (Lezak, et al., 2004) and temporal lobe
functioning (Chanraud, et al., 2007; Jang, et al., 2007). Compared to controls, alcohol
users consistently demonstrate poor performance in this task which some authors contend
supports the neurotoxic effects of alcohol on functions pertaining to the frontal lobe (e.g.
Chanraud, et al., 2007; Ratti, et al., 2002; Sullivan, et al., 2002; Sullivan, Rosenbloom, &
Pfefferbaum, 2000). Performance on TMT (B-A) and WCST-64 involves set-shifting and
it has been suggested that performance on the two tasks share similar neural networks
involving the prefrontal cortex, particularly the dorsolateral and medial prefrontal cortex,
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and subcortical areas such as the caudate nucleus and thalamus (Monchi, Petrides, Petre,
Worsley, & Dagher, 2001; Zakzanis, et al., 2005).
Contrary to expectations, the alcohol group did not differ from the control group
in their verbal and visual abstract reasoning skills or their phonemic and semantic
fluency. Several studies have found no impairment on verbal fluency tasks in chronic
alcohol users (Davies, et al., 2005; Noel, et al., 2001; Ratti, et al., 2002) and verbal and
visual abstract reasoning skills (Hunt, et al., 2009). Zinn and colleagues (2004) found no
difference in verbal fluency, but found a difference in non-verbal fluency. It has also been
suggested that differences in cognitive performance between alcohol users and controls
could be associated with the complexity of the tasks employed. More complex tasks tap
into executive dysfunction and verbal fluency is thought to be an easier task (Davies, et
al., 2005).
A further study established that while alcoholics were comparable to controls on
phonemic and semantic fluency, when the task increased in difficulty and the participants
were asked to alternate between two different categories, alcohol users showed an
impairment (Noel, et al., 2001). In this task, participants are required to inhibit one search
strategy and change to another. The authors report that this performance, as well as poor
performance on TMT (B-A), which was evident in this study, supports an inhibition
difficulty in alcohol users rather than an impairment in verbal fluency (Noel, et al., 2001).
An average level of cognitive functioning including domains of new learning and
memory, visuo-construction, verbal fluency, abstract reasoning and processing speed was
also demonstrated in a study by Hunt et al. (2009). It was suggested that this performance
was a reflection of the overall functioning of the sample, in that it included out-patient
participants who were help-seeking, self-referred, employed in paid work and were
residing in a house which they either owned or rented. Most of the participants engaged in
the current study were also help-seeking, self-referred, and living in a house which they
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either owned or rented however only a third were currently employed. The authors also
suggest that the measures used may not have been as sensitive at detecting alcohol related
cognitive impairments and a comparable control sample was not included (Hunt, et al.,
2009).

Alcohol use and neuropsychological impairment: The influence of sex
Research pertaining to sex differences in alcohol related cognitive impairment is
mixed. The current study showed that the pattern of neuropsychological performance in
executive and visuospatial functioning was similar for men and women alcoholics relative
to their peer control group. This is consistent with a body of research which has failed to
find sex differences in cognitive performance in alcohol users, indicating that there are no
sex differences in executive and visuospatial functioning, apart from the normal
differences found within the general population (Fein, et al., 2006; Green, et al., 2010;
Parsons, 1994; Rosenbloom, et al., 2005).
Contrary to this, a sex difference was evident in verbal episodic memory in the
alcohol group. In the normal population, sex differences have been noted in episodic
memory (e.g. Andreano & Cahill, 2009; Herlitz, Nilsson, & Backman, 1997; Yonker, et
al., 2003). In particular, women tend to perform better than men in tasks that require or
use verbal processing such as word lists (Nyberg, Habib, & Herlitz, 2000). It has been
proposed that women perform better due to a higher verbal ability, however studies have
demonstrated that women outperform men in non-verbal episodic memory tasks as well
(Herlitz, et al., 1997). Interestingly in this study, a sex difference in verbal episodic
memory was evident in the alcohol group but not found in the control group.
Studies in normal populations have suggested that sex differences in performance
on episodic memory tasks are a result of differing encoding abilities; with men
experiencing more difficulty with encoding verbal material than women (Krueger &
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Salthouse, 2010). This has also been the case in the alcohol literature, with studies
suggesting that the memory impairments in alcoholics result from difficulties processing
new information in an organised fashion which leads to poor encoding and consequently
poor learning and recall. Therefore they experience problems with acquisition and
encoding rather than actual retention (Dawson & Grant, 2000). Given this, it is possible
that the neurotoxic effects of alcohol may be impairing brains of men more, particularly
those regions implicated in memory and learning, and consequently exacerbating the
normal differences that exist between men and women.
One theory has suggested that the degree of cognitive impairment as a result of
chronic alcohol use is thought to be dependent on the amount of alcohol that is consumed.
Therefore the more alcohol consumed over a lifetime period is thought to result in greater
neuropsychological impairment (Evert & Oscar-Berman, 1995; Parsons, 1998). However
in this study, men in the control group consumed significantly more alcohol than women
while the men and women in the alcoholic group were comparable on the amount and
length of alcohol consumed over a lifetime period. This indicates that while men and
women in the alcohol group consumed similar amounts of alcohol, men were more
vulnerable to the neurotoxic effects of alcohol. This is in contrast to studies which have
found that brains of women are more susceptible to the effects of alcohol (Hommer, 2003;
Sullivan, et al., 2002).
The findings are partially consistent with Yonkers and colleagues (2005) who
found that women continued to outperform men on episodic memory tasks across all
alcohol groups but also found that increased alcohol consumption in women had a
beneficial effect on their episodic memory. The women participants in Yonker‟s study
consumed less alcohol than the women in this study (approximately 11 drinks per week
compared to approximately 21 drinks per week) and it has been found that moderate
levels of alcohol can have beneficial effects on cognitive functioning in women (Dufouil,
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et al., 1997). The researchers postulated that the effects of alcohol on cognitive functions
may be less damaging for women compared to men (Yonker, et al., 2005).
While episodic memory retrieval has been linked to activation of right prefrontal
and anterior cingulate regions for both sexes, there is suggestion that activity in these
areas differ between men and women when performing memory tasks. These areas have
also been found to be susceptible to the effects of alcohol. It has been hypothesised that
sex differences may occur as a result of hormones, brain organisation, differences in
cortical gray and white matter or environmental factors (Nyberg, et al., 2000). Although
this finding must be interpreted with caution given the small sample size, a significant
difference between men and women alcoholics in verbal memory, over and above normal
differences within the population, was apparent with moderate effect size.

Alcohol use, cognitive impairment and mental health outcomes
The current study found that the alcohol group also showed greater emotional
dysfunction than controls, with higher reported levels of depression, anxiety and stress.
Mood dysfunction has been consistently demonstrated in chronic alcohol users. Early
research considered this to be mainly a result of intoxication or withdrawal, and suggested
that symptoms would remit once alcohol users complete withdrawal from alcohol (Hasin
& Grant, 2002). However, several studies, as well as the current study, have found that
alcoholics can often experience a high level of emotional distress even after long periods
of abstinence which has been attributed to both organic deficits and psychosocial causes
(Johnson-Greene, et al., 2002; Kranzler & Rosenthal, 2003).
It is important to note that the current study looked at self-reported emotional
functioning and did not look at mood or anxiety disorders as defined by the DSM-IV-TR
(American Psychiatric Association, 2000). This distinction is important as it has been
argued that alcohol induced mood and anxiety disorders often remit following abstinence
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(Raimo & Schuckit, 1998; Schuckit, 1996), however symptoms of depression and anxiety
that do not meet DSM-IV criteria often persist (Johnson-Greene, et al., 2002), which has
significant implications for treatment and the on-going monitoring of the well being of
alcoholic users who have ceased drinking.
Two theories have been proposed to explain the occurrence of persisting
emotional dysfunction in alcohol users. From a biological perspective, imaging studies
have found an overlap in the brain areas associated with alcohol-related damage and those
associated with depression and anxiety. Therefore it is presumed that chronic alcohol use
can cause lasting damage to the brain which results in persistent emotional dysfunction
(Oscar-Berman & Marinkovic, 2007; Sullivan, et al., 2003; Tessner & Hill, 2010).
Another theory, based on a psychosocial perspective, is that AUDs can cause
social, vocational, financial, legal and relationship problems which may subsequently lead
to the development of psychological problems. An Australian study which looked at
psychological distress in alcohol abstainers compared to light and moderate drinkers,
found that older abstainers (aged in their 40‟s) demonstrated a higher level of
psychological distress, mainly due to low levels of social integration and social support
(Lucas, Windsor, Caldwell, & Rodgers, 2010).
It is also possible that the two syndromes share similar underlying etiological
factors, which can affect the onset of both disorders or the remission of one and not the
other (Hasin & Grant, 2002). However it has been argued that the co-morbidity between
AUDs and mood disorders cannot be explained by other confounding genetic or
environmental factors, but is in fact a direct association or relationship between the two,
with alcohol use increasing the likelihood of the development of a mood disorder
(Fergusson, et al., 2009).
Given that the likelihood of developing a mood disorder is increased in chronic
alcoholics, it has been proposed that emotional distress may be a result of changes in
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cognition, in particular executive functions. This is because imaging studies have found
that chronic alcohol use can cause damage to brain regions, mainly the frontal lobe, that
have been linked with both executive and mood dysfunction (Oscar-Berman &
Marinkovic, 2007). Previous studies have found an association between executive
impairment and mood dysfunction, indicating that a similar neural network underpins
both functions (Beatty, et al., 1995; Johnson-Greene, et al., 2002). However, this
relationship was not observed in the current study.
Initial correlational analyses revealed that higher levels of overall mood
dysfunction was associated with poorer visual abstract reasoning, higher levels of
depression was related to poorer performance on a task of set-shifting and higher levels of
stress was associated with a greater number of non-perseverative errors. While this initial
finding supports the study by Johnson-Green et al. (2002), who found an association
between emotional distress and abstraction and concept formation, once group
membership was entered into the analysis, there were no longer any significant
correlations between mood and executive functions. This suggests that group differences
are more pertinent to this relationship, rather than a direct relationship between the two.
Differences between the current and aforementioned study may be a result of
different measures used. This study used a wider range of measures to assess executive
functioning and used a measure of emotional functioning, while Johnson-Greene and
colleagues employed a measure commonly used to assess personality rather than
emotional distress. Furthermore, this study used a comparison group which was absent in
the study by Johnson-Greene and colleagues (2002).
The current results however are consistent with Hunt and colleagues (2009), who
found that depression levels were not significantly correlated with neuropsychological
functioning. The authors suggested that due to most participants obtaining depressive
symptoms in the severe range, this could have caused a ceiling effect which may have
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masked any relationship that may exist between depression and neuropsychological
functioning (Hunt, et al., 2009). Similarly, participants in the alcohol group of this study
all endorsed high levels of emotional distress so it would be interesting in future studies to
compare executive performances in alcohol users who have a broader range of distress, in
order to determine whether a relationship exists.
Hunt and colleagues (2009) however found that individuals with higher executive
functions (visual abstract reasoning and verbal fluency) at baseline showed a greater
reduction in their depressive symptoms over time within treatment. This could be because
these individuals had greater cognitive resources to participate in treatment and therefore
was more effective at reducing their depression. The current study also supported the
findings of a previous body of research which established that mood does not impact on
neuropsychological performance (Reitan & Wolfson, 1997; Rosenbloom, et al., 2005;
Uekermann, et al., 2003), indicating that cognitive deficits in alcohol users occur
independently of emotional functioning.
The relationship between neuropsychological impairment and emotional distress
in alcohol users still remains unclear, which makes it difficult to clarify how the two
concepts fit together. Particularly in relation to possible common structural and neural
networks and explaining why a strong co-morbidity exists between AUDs and
psychological distress. It is possible that other factors such as coping skills may be
influencing emotional functioning in alcohol users.
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CHAPTER 5:
Study 2: Alcohol use, coping and mental health outcomes - Exploring the self
medication hypothesis

Aims and expectations

Study 1 presented the range of cognitive impairments and emotional distress in
alcohol users relative to healthy controls. The relationship between neuropsychological
impairment and emotional distress in alcohol users still remains unclear and it is possible
that other factors such as coping skills may be influencing the level of emotional
functioning in alcohol users. A significant gap exists in our understanding of the
relationship between cognitive impairment, coping and mental health outcomes in alcohol
users. In particular, it is unclear how these factors relate to the „self-medication‟
hypothesis. This study aimed to explore coping and the self-medication hypothesis in
alcohol users in the attempt to determine how these strategies relate to each other and to
cognitive and emotional functioning.
Based on previous research, it is hypothesised that alcohol users will engage in
more maladaptive coping strategies (including using alcohol to cope) than healthy
controls and that women will engage in the use of more avoidant or emotional based
coping strategies than men. It was also anticipated that individuals who use selfmedication as a coping strategy will also use more maladaptive coping strategies and
show greater mood dysfunction. Previous research indicates that possible alcohol-related
cognitive deficits may limit an individual‟s ability to effectively cope with stressful
situations and they therefore may resort to alcohol use as a way of dealing with problems.
Therefore it was predicted that individuals who use more maladaptive coping strategies
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such as self-medication will show greater executive deficits than those who do not present
with a self medication profile.

Method
Participants
All 60 participants who participated in Study 1 also completed the questionnaire
which looked at coping strategies; therefore the group for Study 2 consisted of 30 alcohol
users and 30 control participants.
Refer to Study 1 for a detailed analysis of group characteristics, however to
summarise, both groups were matched in terms of age, years of education and full-scale
IQ (as indexed by the WASI). No group differences were found in sex distribution, but
differences were found in marital and employment status. In relation to substance use
history, there were group differences in the estimated number of lifetime standard drinks
consumed but no significant difference in the lifetime length of drinking. The groups
were not equivalent in terms of their prior history of marijuana use, opiate use or
prescription pill abuse but were equivalent in terms of their prior history of stimulant use.

Measures
Using alcohol as a coping strategy (self-medicating behaviour) and various other
coping strategies were assessed. Emotional functioning, including symptoms of
depression, anxiety and stress, was also measured. In addition, executive functions were
measured using standardised neuropsychological tests to assess planning, inhibition, setshifting, abstract reasoning, mental flexibility and complex problem-solving

Self-medicating behaviour and coping strategies. Self –medicating behaviour
and other coping strategies were assessed using the COPE questionnaire (Carver, et al.,
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1989). The COPE questionnaire is a 60-item questionnaire which measures different ways
people cope with problems. Participants were asked to indicate how they would usually
respond to a stressful event on a four-point scale that ranged from 1 (I usually don‟t do
this at all) to 4 (I usually do this a lot). These items were summated to produce 15 coping
scales. Scores on the coping scales range from 4 (I do not use this strategy) to 16 (I use
this strategy a great deal). For the purpose of the current study, only five of the 15 factors
were included in the analyses because they have been found to be stable to use in
community drinkers and alcohol-dependent samples and could reliably distinguish
between clinical and community alcohol users (Hasking & Oei, 2002a, 2007).
The first scale was the substance use scale which was used as a measure of selfmedicating behaviour. Examples of items from this scale included „I use alcohol or drugs
to make myself feel better‟ and „I drink alcohol or take drugs, in order to think about it
less‟. The other coping scales included were focus on and venting of emotions which is
typified as wanting to express feelings; denial which is refusing to accept a problem is
real; religious coping which involves using religion or faith for support and use of
emotional social support which involves seeking understanding from others (Carver, et
al., 1989).
Within the alcohol literature, the COPE has been widely used as a measure of
coping strategies (e.g. Bussey Rask, et al., 2006; Todd, et al., 2005) and has been applied
to Australian community and problem drinkers (Hasking & Oei, 2002b, 2004, 2007). The
COPE questionnaire has good psychometric properties (Carver, et al., 1989; Hasking &
Oei, 2002a, 2007). Internal consistency for the COPE scales was reasonably high and
ranged from α = .60 to .90. Test-retest reliabilities range for each scale range from,
substance use scale, r = .57; focus on and venting of emotions, r = .69; denial r = .54;
religious coping, r = .86 and use of emotional social support, r = .77 (Carver, et al.,
1989).
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Emotional functioning. The Depression, Anxiety Stress Scales (DASS; Lovibond
& Lovibond, 1995) are a set of three self-report scales that were used to measure
depression, anxiety and stress (see Chapter 4 for a detailed description of this measure).
Executive functioning. Aspects of executive functions were assessed using the
Similarities and Matrix Reasoning subtests from the WASI, the Trail Making Test
(Lezak, et al., 2004), Verbal Fluency and Animal fluency (Benton, 1968; Spreen &
Benton, 1977) and The Modified Wisconsin Card Sorting Task (WCST-64; Kongs, et al.,
2000). A detailed description of all the measures listed is provided in Chapter 4.

Procedure
Participants were mailed the DASS and COPE questionnaires with the
information pack before participation in the neuropsychological assessment (see Study 1
for a detailed description of the procedure). All participants were asked to complete the
questionnaire prior to the assessment session, so that it could be collected on the day of
the session. In the event that the questionnaire was not returned at this time, a reply-paid
envelope was provided and a reminder call was made if required. Measures of executive
functioning were completed by participants at the assessment session (see Study 1 for a
detailed description of the procedure).

Statistical method
All statistical analyses were conducted using PASW-18 - Version 18.0 of SPSS
for Windows. Prior to the commencement of inferential statistical analyses, the data was
screened for accuracy of data entry and missing values and then tested for violation of
statistical assumptions.
Missing data. Two participants from the alcohol group did not complete the
COPE questionnaire. No other missing values were observed.

PREDICTORS OF ALCOHOL USE TREATMENT

121

Assumption of normality of distribution. Normality of the distributions was
assessed using the same procedure outlined in Study 1 examining the skewness and
kurtosis. That is, for each variable, standardised indices (z) of skewness and kurtosis were
computed in order to determine whether the assumption of normality was met for each
group (See Appendix J). Limits of z of ± 3.30 were employed, with a conservative level
of significance of α < .001. Three scales from the COPE questionnaire (substance use,
denial and religion) were positively skewed in the control group. To correct for this effect
and to meet the requirements of normality, the outliers for the denial scale were replaced
(values with percentile values less than 2.5 or greater than 97.5) with the 2.5th and 97.5th
percentile values, respectively. The substance use and religion scale were transformed
using natural-log transformation. Standardised indices of skewness and kurtosis were then
re-examined to determine whether they were within the set limit of ± 3.30. The variables
were renamed using superscript to indicate the transformation that was used (e.g.,
ReligionLN was natural-log transformed). All other variables meet the requirements for
normality. Table 1 presents the variables which were not normally distributed and the
procedures that were applied to the data.
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Table 1
Procedure of trimmed and/or transformation applied to non-normal data
Measure

Raw score distribution

Trimmed

Transformation

Substance use scale

Positive skew
(control group)

Yes

Denial Scale

Positive skew
(control group)

Yes

Natural-log

Religion Scale

Positive skew
(control group)

Yes

Natural-log

Outliers. For the regression analysis, outliers were checked by inspecting
Mahalanobis distances. With the use of a p < .001 criterion (cut-off = 26.13), among the
cases, two outliers were found for the mood variables, however Cook‟s Distance values
were less than 1 (depression .01, .31; anxiety .01, .18; stress .50, .61), suggesting that
these cases were not having an undue influence on the model as a whole and therefore
were not removed (Tabachnick & Fidell, 2007).
Assumption of homogeneity of variance. Each dependent variable in Study 2
was assessed for homogeneity of variance using the same procedure detailed in Study 1.
In the event that a violation of the assumption of homogeneity occurred, a relatively
conservative two-tailed alpha level of .025 was used to evaluate differences between
groups for that dependent variable (Tabachnick & Fidell, 2007).
Coping strategies. Originally, total scale scores for each coping strategy ranged
from 4 (I do not use this strategy) to 16 (I use this strategy a great deal). To minimise
confusion for the reader, the scales denial, focus on and venting of emotions and use of
emotional social support were re-coded to a standard scale so that the minimum value was
0 (I do not use this strategy) and the maximum value was 12 (I use this strategy a great
deal). A 2 x 2 between-subjects multivariate analyses of variance (MANOVAs) between
groups (control, alcohol) and sex (men, women) was used to investigate differences in
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coping strategies. Partial correlations were used to explore the relationship between the
coping measures and measures of executive functioning, while controlling for group
membership (control and alcohol) and sex (men and women).
An alpha level of .05 was adopted to establish statistical significance. If the
dependent variables used in the MANOVAs were correlated more than r = .60 on
average, in both directions, a Bonferroni correction was applied to reduce the likelihood
of making a Type I error and achieve a more conservative analysis (See Appendix K). Eta
squared provided a measure of effect size and the magnitude of the effect was determined
according to Cohen‟s (1988) criteria (.01 small, .09 medium, and .25 large). The F
statistic, based on the Pillai‟s Trace criterion, was used in multivariate tests as it is
regarded to have acceptable power and the be the most robust statistic against violations
of assumptions, including unequal sample sizes (Tabachnick & Fidell, 2007).

Exploring self-medication behaviour. A 2 x 2 between-subjects analyses of
variance (ANOVAs) between groups (control, alcohol) and sex (men, women) was used
to investigate differences in the use of self-medication behaviour. Pearson productmoment correlations between the use of self-medication behaviour, as indexed by the
substance use scale and the other coping measures were conducted. To determine whether
self-medicating behaviour predicted mood functioning (depression, anxiety and stress), a
series of regression analyses were performed. The assumption of homogeneity of
regression slopes was tested using hierarchal regression, to determine whether the overall
relationship or pattern between the variables was similar for both groups. The product
terms of group membership, sex and the predictor (group by sex, sex by substance use
scale, sex by substance use scale and group by sex by substance use scale) were entered
after entering (adjusting) group membership, sex and predictors in prior steps. In all
cases, the results were not statistically significant; indicating that homogeneity of
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regression slopes can be assumed. Therefore when conducting the regression analyses, the
data from both groups were combined. Lastly, partial correlations were used to explore
the relationship between the coping measures and measures of executive functioning,
while controlling for group membership (control and alcohol) and sex (men and women).

Results
Coping strategies
The coping strategies that were included in the analysis were denial, focus on and
venting of emotions, religion and use of emotional social support. The means and
standard deviations for the control and alcohol groups are presented in Table 2. The
pattern of means suggest that when compared to the control group, the alcohol group
reported greater use of all of the coping strategies, except for the use of emotional social
support. Compared to men, women also appeared to use the more emotion focused coping
strategies; seeking social support for emotional reasons and focusing on and venting
emotions.
A 2 x 2 MANOVA revealed a non-significant interaction effect between group
and sex, η² = .11, F (4, 51) = 1.53, p = .21. The main effect for group was significant η² =
.32, F (4, 51) = 6.11, p < .001, with a large effect size. Significant univariate group effects
were evident for focus on and venting emotions, η² = .10, F (1, 54) = 6.07, p = < .05 and
religion, η² = .22, F (1, 54) = 15.09, p = < .001, indicating that the alcohol group reported
employing these two coping strategies more than the control group. A significant
univariate group effect was also found for denial, with the alcohol group reporting a
higher use of denial, however with a more conservative alpha level used, it was no longer
significant. A significant main effect was also found for sex, η² = .29, F (4, 51) = 5.25, p
< .01. Significant univariate group effects were evident for focus on and venting
emotions, η² = .19, F (1, 54) = 13.00, p = < .01, religion, η² = .12, F (1, 54) = 7.55, p = <
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.01, and seeking social support for emotional reasons η² = .08, F (1, 54) = 4.74, p = < .05.
Overall, women reported using these coping strategies more than did men.

Table 2
Means and standard deviations of coping strategies in the control and alcohol group
Control
Measure

Alcohol

n

M

SD

95% CI

n

M

SD

95% CI

Total

30

1.33

1.37

[.49, 2.11]

28

2.50

2.54

[1.66, 3.30]

Men

20

1.4

1.5

[.47, 2.33]

18

2.56

2.96

[1.57, 3.54]

Women

10

1.20

1.14

[-.12, 2.52]

10

2.40

1.84

[1.08, 3.72]

Total

30

3.47

2.57

[3.05, 4.85]

28

5.29

2.55

[4.61, 6.45]

Men

20

2.50

1.91

[1.46, 3.54]

18

4.67

2.63

[3.57, 5.77]

Women

10

5.40

2.72

[3.93, 6.87]

10

6.40

2.07

[4.93, 7.87]

Total

30

.98

.46

[.846, 1.27]

28

1.59

.67

[1.43, 1.86]

Men

20

.81

.27

[.57, 1.06]

18

1.47

.73

[1.21, 1.73]

Women

10

1.30

.60

[.96, 1.65]

10

1.81

.52

[1.47, 2.16]

Total

30

4.07

3.16

[3.56, 5.79]

28

3.43

2.30

[2.27, 4.53]

Men

20

2.85

2.39

[1.57, 4.14]

18

3.50

3.17

[2.15, 4.85]

Women

10

6.50

3.21

[4.68, 8.32]

10

3.30

2.83

[1.48, 5.12]

DenialT

Focus/vent emos

RelLN

Emo support

T

Note. CI = confidence interval, Denial = Denial (trimmed); Focus/vent emos = Focusing on and venting emotions; Rel
LN
= Religion (natural log transformation); Emo support = seeking social support for emotional reasons.
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Relationship between coping and executive functioning. The coping strategies
(denial, focus on and venting of emotions, religion and use of emotional social support)
were taken from the COPE questionnaire and executive functioning was measured using
the Similarities, Matrix Reasoning, phonemic (F, A, S) and semantic fluency (animals),
TMT (B-A) and three measures from the WCST-64; total correct responses, total
perseverativeT and non-perseverative errorsLN. Zero order and partial correlations between
these measures, while controlling for group membership and sex, are presented in Table
3. Zero order correlations suggested that a higher use of focusing on and venting of
emotions was significantly related to poorer performance on a visual abstract reasoning
task, while a higher use of religion as a coping strategy was related to poorer performance
on visual abstract reasoning, cognitive flexibility and set-shifting and greater errors on the
WCST-64. Once group membership and sex were controlled for, focusing on and venting
of emotions was significantly correlated with greater non-repetitive errors on the WCST64 and the use of religion as a coping strategy was significantly associated with poorer
performance on visual abstract reasoning, cognitive flexibility and a greater number of
perseverative errors.
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Table 3
Partial correlations between self medicating behaviour and executive functioning, while controlling for group membership and sex.
Zero order correlations
Measure

n

DenialT

Focus/

RelLN

vent emo

Partial correlations
Emo

DenialT

support

Focus/

RelLN

vent emos

Emo
support

Sim

58

.11

-.06

-.06

.02

.12

-.13

-.11

-.02

MR

58

.00

-.33*

-.50**

-.19

.06

-.25

-.45**

-.20

TMT

58

.01

.16

.40**

.09

-.05

.07

.33*

.10

FAS

58

.12

.04

-.06

-.18

.07

-.07

-.21

-.19

Animals

58

-.06

-.19

-.21

-.10

-.03

-.17

-.18

-.11

WCST-64 total

58

-.10

-.13

-.26*

-.12

-.02

-.16

-.26

-.22

WCST-64 pers errs

58

.25

.09

.40**

.089

.19

.04

.36**

.15

WCST-64 non pers

58

.11

.25

.27*

.05

.04

.29*

.25

.14

(B-A)

errs

LN

*p < .05, two-tailed. ** p < .01, two-tailed.
Note. DenialT = Denial (trimmed); Focus/vent emos = Focusing on and venting emotions; Rel LN = Religion (natural log transformation); Emo support = seeking social support for
emotional reasons; Sim = Similarities; MR = Matrix Reasoning, FAS = phonemic fluency, Animals = semantic fluency; TMT (B-A) = Trail Making Test (difference between part A
and B); WCST-64 total = total correct responses; WCST-64 pers errsT = total perseverative errors (trimmed); WCST-64 non pers errsLN = total non-perseverative errors (natural log
transformation).
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Substance use as a coping strategy
Using substances as a coping strategy, typifying self-medicating behaviour, was
measured using the substance use scale from the COPE questionnaire. The means and
standard deviations for the control and alcohol groups are presented in Table 4. The
pattern of means suggest that both men and women in the alcohol group reported a higher
incidence of self-medicating behaviour than the control group, with women alcohol users
demonstrating the highest incidence.
A 2 x 2 ANOVA on the substance use coping strategy revealed a non-significant
interaction effect between group and sex, η² = .01, F (2, 55) = .28, p = .76. The main
effect for group was significant η² = .12, F (2, 55) = 3.73, p = < .05, with a large effect
size, indicating that the alcohol group endorsed a greater incidence of self-medicating
behaviour than the control group. There was no significant difference between men and
women on self-medicating behaviour, η² = .01, F (1, 54) = .47, p = .49.

Table 4
Means and standard deviations of the substance use coping strategy in the control and
alcohol group
Control
Measure

Alcohol

n

M

SD

95% CI

n

M

SD

95% CI

Total

30

.37

.61

[.02, .66]

28

1.87

1.02

[1.62, 2.28]

Men

20

.44

.65

[.07, .81]

18

1.69

1.10

[1.30, 2.08]

Women

10

.23

.53

[-.29, .75]

10

2.21

.79

[1.69, 2.74]

Sub use scaleLN

Note. CI = confidence interval; Sub use scale LN = Substance use scale (natural log transformation)

Relationship between self-medicating behaviour and other coping strategies.
Pearson product-moment correlations were performed on the substance use coping
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strategy and the other coping variables (denial, focus on and venting of emotions, religion
and use of emotional social support) to examine the relationship between the coping
strategies for each group. These correlations are presented in Table 5. Examining overall
group correlations revealed that, self medicating behaviour was moderately correlated
with denial for both groups, suggesting that individuals who report using self medication
as a coping strategy also report a greater use of denial as a coping strategy. In the alcohol
group, a higher incidence of self medicating behaviour was also moderately associated
with a lower use of seeking social support for emotional reasons. When the groups were
separated by sex, self medicating behaviour was no longer significantly correlated with
any of the coping strategies in the control group. However in the alcohol group, men who
used self medicating behaviour reported a lower use of seeking social support for
emotional reasons, while for women, a lower use of self medicating behaviour was
associated with a lower incidence of focusing on and venting of emotions.
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Table 5
Pearson product-moment correlations between the substance use scale and the coping
variables for the control and alcohol group
n

Measure

DenialT

Focus/vent RelLN
emos

Emo support

Total

30

Sub use scaleLN

.43*

.05

.05

-.14

Men

20

Sub use scaleLN

.40

-.05

-.01

-.09

Women 10

Sub use scaleLN

.51

.59

.39

.02

Group

Control

Alcohol
Total

28

Sub use scaleLN

.44*

.17

-.25

-.55**

Men

18

Sub use scaleLN

.46

.35

-.33

-.58*

Women 10

Sub use scaleLN

.50

-.75*

-.34

-.50

*p < .05, two-tailed. ** p < .01, two-tailed.
Note: Sub use scale LN = Substance use scaleLN (natural log transformation); DenialT = Denial (trimmed); Focus/vent
emos = Focusing on and venting emotions; Rel LN = Religion (natural log transformation); Emo support = seeking
social support for emotional reasons.

Relationship between self-medicating behaviour and emotional functioning.
Pearson product-moment correlations were performed on the substance use coping
strategy and mood variables to examine the relationships between the various items for
each group. As seen in Table 6, a moderate correlation was seen between the mood
variables in the control group while strong correlations were found in the alcohol group.
With regard to self-medicating behaviour, the substance use scale was moderately
correlated with depression and weakly correlated with stress in the control group, while in
the alcohol group it did not correlate with any of the mood variables.
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Table 6
Pearson product-moment correlations between the substance use scale and the mood
variables for the control and alcohol group
Group

n

Measure

1

2

3

4

Control

30

1. Sub use scaleLN

-

.55**

.28

.37*

-

.35

.54**

-

.70**

2. DepressionT
3. AnxietyT
4. Stress

Alcohol

28

1. Sub use scaleLN
2. Depression
3. Anxiety
4. Stress

-

-

.22

.35

.34

-

.82**

.84**

-

.83**
-

*p < .05, two-tailed. ** p < .01, two-tailed.
Note: Sub use scale LN = Substance use scale (natural log transformation); DepressionT = Depression (trimmed);
AnxietyT= Anxiety (trimmed).

Hierarchal multiple regression was performed to assess whether self-medicating
behaviour was able to predict levels of depression, anxiety and stress, after controlling for
the influence of group membership (alcohol and control) and sex (men and women).
Group membership and sex were entered at step one, the substance use scale was entered
at step two and the interaction variables (group by sex, sex by substance use scale, sex by
substance use scale and group by sex by substance use scale) were entered at step three.
As previously mentioned, step three was used to test for the assumption of homogeneity
of regression slopes. In all cases the results were non-significant, depression R² change =
.09, F change (4, 50) = 2.03, p = .11; anxiety R² change = .03, F change (4, 50) = .56, p =
.70; stress R² change = .10, F change (4, 50) = 2.26, p = .08, therefore supporting the
assumption. Consequently, only the results of step one and two are described below.
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DepressionT. Group membership and sex explained 28% of the variance in
depression, Δ R² =.28, F (2, 55) = 10.48, p < .001. After entering the substance use scale
at step two, the total variance explained by the model as a whole was 33%, F (3, 54) =
8.97, p < .001. The substance use scale explained an additional 6% of the variance in
depression, R² change = .06, F change (1, 54) = 4.59, p < .05, indicating that selfmedicating behaviour significantly contributed to the prediction of levels of depression. A
summary of the regression analysis is presented in Table 7.

Table 7
Hierarchal multiple regression results (step one and two) of self medicating behaviour on
depression (trimmed) levels
Variables

Δ R²

Step 1

.28

sri2

ß

t

p

Group

.27

.52

4.55

<.001**

Sex

.00

.06

.54

.59

Group

.05

.30

2.00

.05*

Sex

.00

.04

.314

.76

Sub use scaleLN

.06

.33

2.14

.04*

Step 2

.06

Total R²

.33

*p < .05, ** p < .01.
Note: Sub use scale LN = Substance use scale (natural log transformation).

AnxietyT. Group membership and sex explained 28% of the variance in anxiety, Δ
R² =.28, F (2, 55) = 10.77, p < .001. After entering the substance use scale at step two, the
total variance explained by the model as a whole was 36%, F (3, 54) = 10.10, p < .001.
The substance use scale explained an additional 8% of the variance in anxiety, R² change
= .08, F change (1, 54) = 6.57, p < .05, indicating that self-medicating behaviour
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significantly contributed to the prediction of levels of anxiety. A summary of the
regression analysis is presented in Table 8.

Table 8
Hierarchal multiple regression results (step one and two) of self medicating behaviour on
anxiety (trimmed) levels
Variables

Δ R²

Step 1

.28

sri2

ß

t

p

Group

.26

.51

4.49

<.001**

Sex

.02

.13

1.17

.25

Group

.04

.26

1.73

.09

Sex

.01

.10

.94

.35

Sub use scaleLN

.08

.38

2.56

.01**

Step 2

.08

Total R²

.36

*p < .05, ** p < .01.
Note: Sub use scale LN = Substance use scale (natural log transformation).

Stress. Group membership and sex explained 23% of the variance in stress, Δ R²
=.28, F (2, 55) = 8.35, p < .01. After entering the substance use scale at step two, the total
variance explained by the model as a whole was 34%, F (3, 54) = 9.18, p < .001. The
substance use scale explained an additional 10% of the variance in stress, R² change = .10,
F change (1, 54) = 8.43, p < .01, indicating that self-medicating behaviour significantly
contributed to the prediction of levels of stress. A summary of the regression analysis is
presented in Table 9.
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Table 9
Hierarchal multiple regression results (step one and two) of self medicating behaviour on
stress levels
Variables

Δ R²

Step 1

.23

sri2

ß

t

p

Group

.22

.47

4.00

<.01 **

Sex

.01

.10

.81

.42

Group

.02

.18

1.17

.25

Sex

.00

.06

.54

.59

Sub use scaleLN

.10

.44

2.90

.01**

Step 2

.10

Total R²

.34

*p < .05, ** p < .01.
Note: Sub use scale LN = Substance use scale (natural log transformation).

Relationship between self-medicating behaviour and executive functioning.
Self medicating behaviour was assessed using the substance use coping strategy from the
COPE questionnaire and executive functioning was measured using the Similarities,
Matrix Reasoning, phonemic (F, A, S) and semantic fluency (animals), TMT (B-A) and
three measures from the WCST-64; total correct responses, total perseverativeT and nonperseverative errorsLN. Zero order and partial correlations between these measures, while
controlling for group membership and sex, are presented in Table 10. Zero order
correlations suggested that a higher incidence of self-medicating behaviour was weakly
associated with a greater performance on a task of phonemic fluency. However, once
group membership and sex was controlled for, there were no longer any significant
correlations between self medicating behaviour and executive functions.
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Table 10
Partial correlations between self medicating behaviour and executive functioning, while
controlling for group membership and sex.
Zero order correlations

Partial correlations

Measure

n

Sub use scale LN

Sub use scale LN

Sim

58

.08

.10

MR

58

-.05

.16

TMT (B-A)

58

.01

-.21

FAS

58

.27*

.18

Animals

58

-.06

.01

WCST-64 total

58

-.12

.06

WCST-64 pers errs

58

.12

-.09

WCST-64 non pers errsLN

58

.12

-.07

*p < .05, two-tailed. ** p < .01, two-tailed.
Note: Sub use scale LN = Substance use scale (natural log transformation); Sim = Similarities; MR = Matrix Reasoning,
FAS = phonemic fluency, Animals = semantic fluency; TMT (B-A) = Trail Making Test (difference between part A and
B); WCST-64 total = total correct responses; WCST-64 pers errsT = total perseverative errors (trimmed); WCST-64 non
pers errsLN = total non-perseverative errors (natural log transformation).
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Discussion
The objective of Study 2 was to explore coping strategies and the self-medication
hypothesis and determine how these relate to emotional functioning and cognitive
functioning. This was achieved by comparing these factors in alcohol users involved in
counselling and a control group. The results from the study found that as compared to
controls, alcohol users used more avoidant coping strategies and the use of focusing on
and venting emotions and religion were related to poorer performance on tasks of visual
abstract reasoning, cognitive flexibility and set-shifting and greater perseverative errors.
In relation to using substances as a coping strategy, alcohol users reported using selfmedication more than controls and it was ascertained that self-medicating behaviour was
related to more avoidant coping strategies. With regard to the relationship between selfmedication and emotional distress, it was found that in both groups that the use of selfmedication as a coping strategy predicted higher levels of depression, anxiety and stress.
However it was found that self-medication was not related to the executive impairment.

Coping strategies
Understanding the specific contribution of the various aspects of coping in alcohol
users, rather than limiting research just to avoidance versus active coping strategies,
enables researchers to elucidate a more fined grained analysis of coping styles of alcohol
users and determines how this relates to the treatment process (Hasking & Oei, 2002a).
This study found that as compared to controls, alcohol users endorsed a higher use of
focusing on and venting of emotions and religion to cope with stressful situations, which
have been characterized as maladaptive or emotion focused coping strategies. This
finding is consistent with previous research which has also established that alcohol users
tend to rely on more avoidant or emotion focused coping strategies to deal with stressful
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situations (Chung, et al., 2001; Hasking & Oei, 2004; Moggi, et al., 1999; Moos, et al.,
1990).
It is important to note that the validity of the COPE measure has been questioned,
particularly in alcohol using populations, due to the inability of researchers to consistently
replicate the factor structure of the questionnaire (Bussey Rask, et al., 2006; Hasking &
Oei, 2002a; Lyne & Roger, 2000). However the five factors utilized in this study have
been shown to be individually stable within an alcohol using population and can
effectively distinguish between clinical and community drinkers (Hasking & Oei, 2002a).
Generally, focusing on and venting emotions has been considered to be an
avoidant (Hasking & Oei, 2002a; Moos, et al., 1990; Moos & Holahan, 2003) or “less
useful” coping strategies (Litman, 2006). Focusing on and venting emotions involves the
propensity to focus on a situation or issue that is causing feelings of distress and
continually express those feelings. While expressing ones feelings may be effective in the
short term, it has been suggested that continually focusing on these distressing emotions
can interfere with adjustment, can increase or exacerbate the salience of the distress and
may impede on the development of more active coping strategies in dealing with the
distress (Carver, et al., 1989) and consequently could relate to greater alcohol use.
Venting one‟s emotions requires individuals to revisit negative thoughts or emotions
(Litman, 2006). Venting negative emotions has been associated increased
psychopathology, indicating that it is not an effective way of coping (Kapsou, Panayiotou,
Kokkinos, & Demetriou, 2010).
The use of religion as a coping strategy has been characterised by researchers as
both an avoidant (Hasking & Oei, 2002a), and approach or effective strategy (Allen & Lo,
2010; Britton, 2004). The effect of religion has been studied in the substance use
literature and is generally defined as an involvement or belief in a religious institution that
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has certain theological principles and rituals (Mason, Deane, Kelly, & Crowe, 2009).
Authors who consider religion to be an avoidant coping strategy have suggested that
statements such as “I put my trust in God” or “I pray more than usual”, implies that the
individual is not actively engaging in any action or using problem solving to cope with
the situation (Hasking & Oei, 2002a). Religion has also been considered to be a form of
coping through mental disengagement which is not an effective or active coping strategy
(Lawson, Reesor, Keefe, & Turner, 1990).
Contrary to this, other studies have found that, high levels of religiosity, or belief
in God, has been related to lower levels of distress, greater recovery, higher occurrence of
abstinence following treatment and greater levels of participation in 12-step programs
(Allen & Lo, 2010). A greater belief in religion has also been associated with the use of
more adaptive coping strategies, greater resilience to stress, greater perceived social
support and lower levels of anxiety (Pardini, Plante, Sherman, & Stump, 2000). The
mechanism by which religion is thought to contribute to beneficial treatment outcomes is
that it can act as a source of support by offering individuals strength and helping them to
find meaning in or re-framing stressful situations (Arévalo, Prado, & Amaro, 2008).
Individuals may also obtain a greater sense of life purpose which could increase their
optimism and consequently could act to prevent relapse (Pardini, et al., 2000). It has also
been suggested that alcohol users may employ religion as an alternative coping strategy to
self-medication behaviour or using alcohol to cope with stressful situations (Lambert,
Fincham, Marks, & Stillman, 2010). One study looking at polysubstance users in a faithbased treatment program ascertained that using religion to cope did not reduce cravings.
The study did however find that spirituality affected an individual‟s level of self-efficacy
which in turn reduced levels of craving (Mason, et al., 2009).
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It is difficult to ascertain the role religion is playing in this sample and whether it
is a risk factor for continued drinking or a protective factor against continued alcohol
consumption. However the high use of religious coping found in this study may be a
product of the treatment facility where participants were sourced, that is the Salvation
Army which employs a faith-based program that promotes religious principles as part of
their treatment or counselling process.
Sex differences in coping strategies. Consistent with previous research (Fromme
& Rivet, 1994; Kapsou, et al., 2010; Kuper, Gallop, & Greenfield, 2010; Stone & Neale,
1984), the current study found that women in both groups endorsed the use of more
emotion focused coping strategies (including venting emotions, religion and seeking
social support) than men. Social theorists posit that differences in coping strategies are
due to the different ways men and women are brought up or socialised. Women are
socialised to express their emotions openly, while men are taught to be more active and
problem focused (Folkman & Lazarus, 1980).
An early study by Stone and Neale (1984) found that when coping with stressful
events, women were more likely to use relaxation, religion, social support and distraction
while men employed more active coping strategies. Studies that have used the COPE
questionnaire with non-clinical samples have found that women are more likely to
endorse a higher use of emotion-focused or less useful coping strategies such as social
support, focusing on and venting emotions and religion (e.g. Fromme & Rivet, 1994;
Kapsou, et al., 2010). This pattern ties in with a meta-analytic review of gender
differences in coping, which demonstrated that women are more likely than men to use
emotion focused and avoidant coping strategies (Tamres, Janicki, & Helgeson, 2002).
Social support coping has been found to be more important and effective for women than
men (Litman, Stapleton, Oppenheim, Peleg, & Jackson, 1984) and in a women substance
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using population, an increase in the use of social support as a coping strategy was related
to decreases in the amount of alcohol consumed (Kuper, et al., 2010).
Relationship between coping strategies and executive functions. Few studies
have investigated the relationship between specific coping strategies and executive
functions. In the case of alcohol users, deficits sustained in problem solving and cognitive
flexibility can reduce the capacity to accurately appraise a stressor and to employ the
appropriate coping strategies to effectively deal with it which then places them at a higher
risk of relapse. This study found that, while controlling for group membership and sex,
greater use of maladaptive or emotion focused coping strategies were significantly related
to poorer executive functioning. In particular, focusing on and venting emotions was
related to a greater number of errors on a task of cognitive flexibility and complex
problem-solving within a set-shifting context, while a greater use of turning to religion as
a coping strategy was associated with poorer performance on tasks of visual abstract
reasoning, cognitive flexibility and set-shifting.
As mentioned previously, turning to religion has been considered to be an
avoidant coping strategy as individuals are not actively engaging in any action or using
problem solving to cope with the situation (Hasking & Oei, 2002a) and it is seen as a
form of coping through mental disengagement which is not an effective or active coping
strategy (Lawson, et al., 1990). Furthermore focusing on and venting emotions also
involves continually focusing on distressing emotions rather than actively trying to deal
with them. Taken together, this appears to fit well with the finding that individuals who
use these coping strategies may not have the cognitive capacity to adequately use more
adaptive coping strategies and therefore rely on more avoidant or emotion focused coping
strategies. Specifically, this study demonstrates that individuals with impairments in
executive function, particularly abstract reasoning and cognitive flexibility, are unable to

PREDICTORS OF ALCOHOL USE TREATMENT

208

effectively or actively problem solve or deal directly with their issues but engage in more
passive forms of coping which require a lower cognitive load.
Previous research in this area has been minimal. Tapert and colleagues (2004)
found that alcohol users with better performance on tasks of information processing,
vigilance and attention endorsed using self blame (an avoidant coping strategy) and
problem focused coping strategies. The results suggest that these basic cognitive
functions may relate to the use of any type of coping strategy and it is possible that
executive functioning, which was not measured in the aforementioned study, may be
more pertinent in determining differences between alcohol users who engage in avoidant
or active coping strategies. The researchers however allude to the fact that alcohol users
with cognitive impairments may have difficulty applying or implementing newly learned
coping strategies in their everyday life (Tapert, et al., 2004).
The results of the current study are however consistent with research in the TBI
population which have found that executive dysfunction prevents individuals from using
problem focused coping strategies due to disruption in functions such as foresight,
planning working memory and problem solving, thought to be important for this coping
style. When individuals lack the resources to support this style of coping, they are thought
to automatically rely more on avoidant coping strategies (Krpan, et al., 2007).
The study‟s findings have significant implications for treatment, as coping skills
are critical to the counselling process and to the treatment success. Studies have found
that regardless of treatment type, individuals with intact cognitive abilities achieve a
higher rate of abstinence (Wölwer, et al., 2001). It has been suggested that those with
intact neuropsychological functions have the necessary skills and abilities associated with
successful recovery and treatment may need to focus on developing more adaptive coping
strategies. Alcohol users with cognitive impairment may benefit from more structured and
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intensive external support, where coping skills are taught in a concrete, repetitive, multimodal and interactive way (Miller, 1991; Tapert, et al., 2004).

The self-medication hypothesis.
Consistent with previous research (Cooper, et al., 1988; Cooper, et al., 1992;
Holahan, et al., 2001), and of course not so surprisingly, alcohol users in the current study
endorsed using alcohol to cope with stressful situations to a greater extent than control
participants. Drinking to cope has been consistently related to greater levels of alcohol
consumption (Cooper, et al., 1988), which further accounts for the fact that its use was
endorsed more by alcohol group. It was also noted that men and women did not differ in
the extent to which they used self-medication as a coping strategy.
While early studies have found that alcohol produces the same pharmacological
effects in reducing stress for both sexes (Cooper, et al., 1992), research into differences
pertaining to the self-medication hypotheses have been mixed. In alcohol studies, some
studies have maintained that men are more likely than women to drink to cope with
distress and reduce symptoms of depression (Nolen-Hoeksema & Harrell, 2002; C. L.
Park & Levenson, 2002; Timko, et al., 2005), other studies have found that women are
more likely to drink in response to negative affect due to higher levels of depressive
symptomology (Kranzler & Rosenthal, 2003; Miller, 1991; Sinha, et al., 1989). Contrary
to this, community samples have demonstrated that increased alcohol use was associated
with a greater use of alcohol to cope for both men and women (McKee, Hinson, Wall, &
Spriel, 1998). Given the sample size of the current study and the unequal distribution of
men and women, it is possible that any potential sex differences in the prevalence of selfmedication were not able to be detected.
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The relationship with other coping strategies. It has been suggested that
individuals who lack alternative effective coping strategies are more likely to consume
alcohol or self-medicate when experiencing emotional distress or faced with a stressful
situation (Breslin, O'Keeffe, Burrell, Ratliff-Crain, & Baum, 1995). In chronic alcohol
users, alcohol use is a general coping response that is automatically utilized given an
absence of other effective coping strategies (Cooper, et al., 1992). The current study
found that in both alcohol and control groups, a greater use of self-medication was related
to a greater use of denial as a coping strategy.
In both alcohol users and community drinkers, the literature has consistently
found a relationship between drinking to cope and other avoidant coping strategies, such
as denial (Cooper, et al., 1988; McKee, et al., 1998; Timmer, Veroff, & Colten, 1985).
Denial is the process of refusing to acknowledge that a stressor exists or acting in a way
that indicates that the stressor is not real. Ignoring a stressor has detrimental long term
effects as it has the potential of making a situation worse and increases the coping
response that will be needed to deal with it at a later stage (Carver, et al., 1989). Both
denial and self-medication are considered to be avoidant coping strategies and have been
linked to greater levels of alcohol consumption (Chung, et al., 2001; Hasking & Oei,
2002a). It is possible that individuals who deny that they have a problem or are
experiencing feelings of distress, may use self-medication as a way of appeasing this
emotional distress rather than recognizing that they have a problem and actively dealing
with it.
It has been found that denial is the primary reason why alcohol users do not seek
treatment (Grant, 1997; Stoddard Dare & Derigne, 2010). A series of studies by Moos and
colleagues (1981, 1982) found that individuals who used avoidant coping strategies,
involving taking out their emotions on others or denying their emotions, were more likely
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to consume alcohol to deal with stressful situations. As discussed in subsequent sections
of this discussion, self-medication was related to feelings of depression, anxiety and stress
in both the alcohol and control group, which may be a product of the use of avoidant
coping strategies such as self-medication and denial.
In the alcohol group, self-medication was also related to a decreased use of
seeking social support. This has been supported by a previous study which found a
negative relationship between seeking support and drinking to cope (Timmer, et al.,
1985). Seeking social support as a coping strategy has been viewed as a problem-focused
coping strategy as individuals may benefit, feel reassured or secure through gaining moral
support, sympathy or understanding from others. Lower levels of social support have
been associated with greater depressive symptoms, more alcohol use and problems and
worse treatment outcomes (Moos, 1989). Therefore it is hypothesized that in alcohol
users, particularly men, a lack of social support from others to help deal with stressful
situations may lead to greater levels of psychological distress and therefore a higher
incidence of self-medication.
Contrary to this theory however is a study which found that the amount of
emotional support received from family and friends was not predictive of the level of
alcohol consumed. Rather, the researchers found that more alcohol was consumed when
individuals were spending time with friends in situations where alcohol was readily
available and accepted. This research indicates that drinking behaviour is a product of
situational factors rather than the lack of social support (Green, Freeborn, & Polen, 2001).
However this study did not examine the influence of self-medication.
Lastly, in women alcohol users, a higher use of self-medication was associated
with a higher use of focusing on and venting emotions. As previously discussed, there is a
strong relationship between self-medication and other avoidant coping strategies, such as
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venting emotions. In this situation, it is possible that continually focusing on a situation or
issue and persistently talk about it can bring about feelings of distress which could
increase the risk of women alcohol users consuming alcohol to cope.
The relationship with emotional functioning. As indicated by the results, using
substances to cope (self-medication) predicted higher levels of depression, anxiety and
stress, in both the control and alcohol group, indicating a comparable pattern of selfmedication to cope with emotional distress. It is believed that some individuals have
difficulty experiencing and/or expressing their emotions so alcohol use is utilized as a
way of regulating or managing their emotions (Britton, 2004).
The SMH is thought to be applicable to all individuals who consume alcohol to
deal with emotional distress and is therefore thought to be common in non-clinical as well
as clinical samples, namely those with an AUD (Swendsen, et al., 2000). In spite of vast
differences in drinking quantities and frequencies between the two groups, the same
general processes are thought to underlie drinking behaviour. It is differences in factors
such as coping strategies that may play a role in shaping patterns of alcohol use (Hasking
& Oei, 2004). For example one study found that in a non-clinical sample, the feeling of
nervousness was associated with increased levels of alcohol consumption and that this
level of consumption was in turn related to lower levels of nervousness (Swendsen, et al.,
2000). A further study looked at daily measures of alcohol use, coping, interpersonal
problems and negative affect in a sample of community drinkers (Todd, et al., 2005). It
was observed that individuals who reported a higher use of drinking alcohol to cope (selfmedication) at baseline, were more likely to report daily in the subsequent three weeks
that they had a higher desire to consume alcohol in response to negative affect, were more
likely to drink alcohol to manage negative moods and to cope with interpersonal problems
(Todd, et al., 2005).
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Drinking to cope is also highly prevalent amongst university students and is
associated with greater levels of alcohol consumption in this population (C. L. Park &
Levenson, 2002). It is thought that they are at high risk of developing AUDs due to the
high levels of alcohol consumed and the early formation of more maladaptive coping
responses to stress (McKee, et al., 1998). Theorists have proposed that from this normal
occurrence, addiction to alcohol could result in those who are susceptible or predisposed
to developing it. That is, individuals may have a genetic disposition to developing an
AUD and in association with other environmental factors such as increased emotional
distress, poor emotion regulation and poor coping skills, could lead to chronic alcohol use
and addiction in response to emotional distress (Khantzian & Albanese, 2008). This has
been demonstrated in community samples, whereby using alcohol to cope with emotional
distress has been found to be a risk factor for developing an AUD (Carpenter & Hasin,
1999).
Carpenter and Hasin (1999) investigated the reasons for drinking alcohol in a
group of heavy drinkers within the community who did not meet DSM criteria for an
AUD. Individuals who associated their alcohol consumption with the reduction of
negative affect were more likely to have developed a diagnosis of alcohol dependency
when followed up one year later. A further study found that community drinkers who
reported that they drank in response to stress or negative emotions (self-medication)
exhibited greater lifetime and current alcohol dependence symptoms, than those who
drank alcohol in response to no or positive emotions (Schroder & Perrine, 2007).
A picture of the SMH is more difficult to ascertain in a clinical sample as preexisting psychological issues, are often compounded by added emotional symptoms
associated with continued alcohol use, withdrawal and detoxification. It is difficult to
establish which problem preceded which. A majority of reports from participants in the
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alcohol group of this study indicate that their psychological distress preceded their
alcohol use and that they consumed alcohol as a way of coping or minimising feelings of
depression, anxiety or stress, therefore supporting the SMH. Nonetheless, the strong
possibility of hindsight bias may well explain this effect. Common reasons for the role or
function of alcohol use included increases self esteem or “stops the inner critic”, helps
with relaxation, stops the worrying about things or blocks them out like family issues,
escapism, helps to be more social and helps numb myself or block emotions. These are in
accordance with the reasons put forward by Khantzian and colleagues (2008), who
proposed that addiction to alcohol occurs because individuals try to relieve, control or
change dysregulated emotions, a sense of self worth, relationships or behaviours such as
self care.
Participants in the current study also indicated that alcohol actually intensified
their feelings of distress and did not relieve any emotional symptoms. Participants stated
that alcohol made them feel more depressed or anxious, due to either feeling guilty about
their drinking or the consequent problems that their alcohol use caused. This is in
accordance with other studies which have also supported the fact that chronic alcohol
users often report that alcohol actually intensifies their psychiatric and cognitive
symptoms (Castaneda, 1994) and that self-medication is not an effective method of
minimising pre-existing psychiatric symptoms (Crawford, et al., 2003; Raimo &
Schuckit, 1998). This finding also lends support to the proposed rebound effect, whereby
alcohol use actually increases or exacerbates psychological distress (Tomlinson, et al.,
2006).
An Australian qualitative study which looked at alcohol users in counselling with
reported moderate to severe levels of depressive symptoms, found that a majority of
participants endorsed using alcohol or self-medication as a coping tool (Cameron, et al.,
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2006). The study observed that participants where either consciously aware of using selfmedication in lieu of counselling, while others were not as aware of this process and
reported that they used alcohol when they experienced bad feelings. Despite this, most
individuals acknowledged that alcohol use actually made them feel worse. A
recommendation from the study was that drug/alcohol counsellors need to be aware of
this type of coping strategy and identify those that may not be aware that they are
entrenched in this pattern. It was also recommended that counsellors need to develop
individualised treatment plans and strategies which effectively deal with substance use
and mood problems (Cameron, et al., 2006).
An important variable that has been found to influence self-medication is a
person‟s expectation of the effects of alcohol use. Research has consistently found that
individuals who have a strong belief in the positive effects of alcohol, will consume more
alcohol and are more likely to drink in response to stress (Cooper, et al., 1992; Greeley &
Oei, 1999). This has distinct clinical implications as it suggests that counsellors may need
to not only focus on developing alternative coping strategies to self-medication, but may
also need to target alcohol users expectancies of alcohol use and the role that it plays.
The relationship with executive functions. As discussed earlier, limited studies
have investigated the relationship between specific coping strategies and executive
functions. One question that has yet to be addressed is the influence of cognitive
impairment on individuals presenting with a profile that resembles self-medication.
Similar to avoidance coping strategies, it is assumed that alcohol users with executive
dysfunction may have difficulty accurately appraising a stressor and employing the
appropriate coping strategies to effectively deal with it. Therefore it was hypothesised that
individuals with difficulties in skills such as abstract reasoning and cognitive flexibility
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may rely on self-medication to cope with stressors or distressing emotions, rather than
applying active problem-solving based coping strategies.
Results from the current study revealed that while verbal fluency was initially
related to an increase use of self-medication, once group membership and sex were
controlled for, there was no longer a significant relationship between self-medication and
measures of executive functioning. It is possible that the sample was not large enough to
detect a relationship between these two variables or that the measures used were not
sensitive enough. Given the strong relationship between self-medication and mood, it is
also possible this type of coping is related to more psychological or personality factors
rather than cognitive factors.
Determining whether self-medication has a cognitive or psychological basis has
important implications for treatment and warrants further research. If self-medication has
a neuropsychological basis, it would imply that alcohol users don‟t have sufficient
cognitive resources to engage in more effective coping strategies. Therefore counsellors
may then need to work on teaching these users alternative coping skills to drinking
alcohol. Alternatively, if self-medication has a psychological basis, treatment may also
focus teaching other coping strategies but could also mainly concentrate on improving
mood factors.
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CHAPTER 6:
Study 3: Predictors of treatment outcome in alcohol users involved in counselling.

Aims and expectations

Study 1 and 2 have demonstrated that as compared to healthy controls, alcohol
users experience difficulties in cognitive and emotional functioning and engage in more
maladaptive coping strategies. These studies also highlighted potential differences
between men and women in these variables. Previous research has found that alcoholrelated cognitive impairment, mental health issues, coping and sex, can each have a
pervasive effect on treatment goals and relapse prevention in chronic alcohol users. Given
the possible negative effects of these variables on treatment engagement and outcomes, it
is important to develop our understanding of the relationship between these factors. It is
hoped that this information will contribute to the application of more suitable treatment
interventions to compensate for these deficits.
The aim of this study is to explore whether neuropsychological performance,
emotional functioning, coping strategies and sex impacts on an individual‟s ability to
engage effectively in alcohol counselling. In particular, the study endeavours to identify
possible factors, which can predict treatment engagement and outcome at a three month
follow-up.
It is expected that at a three month follow-up, individuals with greater executive
dysfunction and memory impairment will show worse treatment outcome, as rated by
their engagement in counselling, dropout and relapse rate. It is also predicted that
individuals with greater mood dysfunction will show poorer treatment outcome, following
a three month follow-up. Previous research indicates that individuals who use more
maladaptive coping strategies, such as self medication, show a higher level of mood
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dysfunction. It also suggests that higher levels of mood dysfunction can lead to a lower
motivation to change and therefore worse treatment outcome. Therefore it is expected that
at a three month follow-up individuals with more maladaptive coping strategies and who
present with a self medication profile will show worse treatment outcomes as rated by
their engagement in counselling and higher treatment dropout rates. Literature pertaining
to sex differences in treatment is mixed, however it has been suggested that men and
women tend to show similar treatment outcomes. Consequently, it was predicted that men
and women would show comparative levels of treatment engagement and outcome.

Method
Participants
The alcohol/drug counsellors, for each of the 30 participants in the alcohol group
who undertook the neuropsychological assessment in Study 1 and completed the coping
strategy questionnaire (Study 2), were contacted and asked to complete a questionnaire
measuring their client‟s treatment engagement and outcome. A total of thirteen
counsellors were contacted across the various counselling agencies. From the 30
participants in the alcohol group, counsellor feedback regarding treatment outcomes was
obtained for 21 of the participants. Feedback for the remaining nine participants was
unable to be sourced, as their counsellors had either left their employment or were unable
to be reached. The attrition rate of the present study (30%) is a common occurrence
within other studies that have looked at treatment outcomes in alcohol users and is a
reflection of the difficulties faced when researching this population (Pitel, et al., 2009;
Rosenbloom, et al., 2004). The total sample for Study 3 included 21 alcohol using
participants who were attending drug and alcohol counselling.
Characteristics of the sample. The demographic and clinical characteristics of
the alcohol group were previously presented in Study 1. As mentioned, follow-up
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feedback was missing for nine out of the 30 participants. There were no group differences
in terms of age, η² = .01, F (1, 28) = .27, p = .61 education, η² = .02, F (1, 28) = .50, p =
.48 or full-scale IQ, η² = .05, F (1, 28) = 1.48, p = .24, when the sample was divided into
those with and those without missing data, suggesting that the pattern of missing data is
random (Tabachnick & Fidell, 2007).
Characteristics of the alcohol counselling intervention. With regard to the type
of counselling engaged by participants, 17 participants were involved in a mixed form of
treatment while four were engaged in individual based drug and alcohol counselling. The
mixed form of treatment involved attendance to group sessions (i.e. anger management
and psycho-education classes), individual therapy which incorporated the principles of
cognitive behavioural therapy (i.e. teaching problem solving and coping skills, relaxation
and changing negative thought patterns and mood states), vocational counselling, case
management and a twelve-step program. The individual based therapy provided
supportive and problem focused counselling to assist with alcohol use and possible comorbid mental health issues such as anxiety, depression and grief.
One-way analyses of variance (ANOVA) conducted between the two treatment
groups confirmed that both groups were equivalent in age, η² = .03, F (1, 19) = .62, p =
.44, years of education η² = .03, F (1, 19) = .49, p = .49, and full-scale IQ η² = .08, F (1,
19) = 1.63, p = .22. The treatment groups were also equivalent on the dependent variables
including the percentage of goals achieved η² = .05, F (1, 19) = .98, p = .34, the rate of
drop-out prior to completion of counselling χ² (1, N = 20) = .01, p = .91 and the rate of
relapse χ² (1, N = 18) = .00, p = 1. Consequently, data from both groups were combined
when conducting the statistical analyses.
A three month follow up was chosen as it is a standard treatment time for most
alcohol and drug interventions (Aharonovich, et al., 2006) and was approximately the
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length of the programs employed by the agencies participating in the study. Furthermore
it has been found that drop-out and relapse usually occur within the first few months of
treatment (Pulford, Adams, & Sheridan, 2010; Schneider, et al., 1995; Wölwer, et al.,
2001) and improvements in outcomes typically appear at about 3 months for residential
and outpatient treatment settings (Simpson, 1981). Shorter term outcome measures are
more likely to reveal the actual effect of the treatment intervention rather than longer term
outcome studies (Sobell, Sobell, & Gavin, 1995). Therefore it is important to identify
early factors that may be involved in order to prevent drop-out or relapse and
consequently enhance treatment engagement to promote abstinence and recovery
(Adamson, et al., 2009).

Measures
Treatment engagement and outcomes. Information regarding treatment
engagement and outcome at a three month follow-up was obtained from counsellors
through a questionnaire (See Appendix L). The questionnaire covered the type of
treatment that was employed, the number of sessions attended, the number of goals
achieved, whether the participant dropped out prior to completion of counselling and
whether they relapsed (i.e. recommenced drinking alcohol at harmful levels). Three
treatment variables were obtained from the questionnaire, one measuring treatment
engagement and two measuring treatment outcome. Treatment engagement consisted of
the percentage of goals achieved (number of goals achieved divided by number of goals
set) with potential scores ranging from 0-100%. Treatment outcomes comprised the rate
of drop-out prior to completion of counselling and rate of relapse, which was as defined
as recommencing drinking alcohol at harmful levels or returning to pre-treatment levels
of alcohol use. These variables were coded either yes or no. The treatment variables
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employed in the current study have been widely utilised within the alcohol literature to
investigate predictors of treatment engagement and outcome (e.g. Glenn & Parsons, 1991;
Parsons, Schaeffer, et al., 1990; Tapert, et al., 2004; Teichner, et al., 2001).
Neuropsychological predictors. Literature pertaining to neuropsychological
performance and treatment outcomes in alcohol users has suggested that the most
important predictors of treatment engagement and outcome are learning and memory,
abstraction skills and cognitive flexibility (Hunt, et al., 2009). Therefore the predictors
included a measure of verbal learning, the Californian Verbal Learning Test – Second
Edition (CVLT-II; Delis, et al., 2000) total immediate recall, a measure of verbal
memory, CVLT-II long-delay recall and the Rey-Osterrieth Complex Figure Test
(ROCFT; Meyers & Meyers, 1995), a measure of visual memory. Abstraction skills were
assessed using the Similarities and Matrix Reasoning subtests from the WASI and
cognitive flexibility was measured using the Trail Making Test (Lezak, et al., 2004) and
two indices from the Modified Wisconsin Card Sorting Task (WCST-64; Kongs, et al.,
2000), including perseverative and non-perseverative errors. A detailed description of all
the measures listed is provided in Chapter 4.
Emotional functioning or mood. The Depression, Anxiety Stress Scales (DASS;
Lovibond & Lovibond, 1995) is a set of three self-report scales that was used to measure
depression, anxiety and stress (see Chapter 4 for a detailed description of this measure).
Self-medicating behaviour and coping strategies. Self –medicating behaviour
and other coping strategies were assessed using the COPE questionnaire (Carver, et al.,
1989). The five coping scales that were included in the current analysis were, the
substance use scale, focus on and venting of emotions, denial, religious coping and use of
emotional social support. A detailed description of the COPE questionnaire is provided in
Chapter 5.
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Procedure
After a three month period, the counsellors of all the participants who took part in
the previous neuropsychological assessment (see Study 1 for a detailed description of the
procedure) were contacted. Counsellors were given verbal information about the purpose
and use of the follow-up questionnaire. Following consent to participate, the counsellors
were sent the follow-up questionnaire and a copy of the participant‟s written consent to
release information pertaining to their treatment outcomes. All counsellors were asked to
complete the questionnaire and return it in the provided reply-paid envelope. A reminder
call was provided if required. Measures of memory, executive functioning, mood and
coping were completed by participants at the assessment session (see Study 1 and 2 for a
detailed description of the procedure).

Statistical method
All statistical analyses were conducted using PASW-18 - Version 18.0 of SPSS
for Windows. Prior to the commencement of inferential statistical analyses, the data were
screened for accuracy of data entry and missing values and then tested for violation of
statistical assumptions.
Missing data. One participant from the alcohol group did not complete the COPE
questionnaire so analyses of this variable were completed with a reduced number of
participants. No other missing values were observed.
Assumption of normality of distribution. Normality of the distributions was
assessed using the same procedure outlined in Study 1 examining the skewness and
kurtosis That is, for each variable, standardised indices (z) of skewness and kurtosis were
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computed in order to determine whether the assumption of normality was met (See
Appendix M). Limits of z of ± 3.30 were employed, with a conservative level of
significance of α < .001. All of the treatment variables meet the requirements for
normality, except for the percentage of goals achieved which was negatively skewed. To
correct for this and to meet the requirements of normality, the outliers for this variable
(two outliers identified) were replaced (values with percentile values less than 2.5 or
greater than 97.5) with the 2.5th and 97.5th percentile values, respectively. Standardised
indices of skewness and kurtosis were then re-examined to determine whether they were
within the set limit of ± 3.30. This variable was renamed using superscript to indicate the
transformation that was used (i.e. percentage of goals achieved T). All of the remaining
dependent variables met the assumption of normality for parametric statistical analyses.
Outliers. For the regression analysis, outliers were checked by inspecting
Mahalanobis distances and determining the critical chi-square value (Tabachnick &
Fidell, 2007). With the use of α < .001 criterion, no outliers among the cases were found
for all of the variables included.
Assumption of homogeneity of variance. Each dependent variable in Study 3
was assessed for homogeneity of variance using the same procedure detailed in Study 1.
In the event that a violation of the assumption of homogeneity occurred, a relatively
conservative two-tailed α of .025 was used to evaluate differences between individuals for
that dependent variable (Tabachnick & Fidell, 2007).
Predictors of treatment outcome. Given the small sample size for each domain
assessed in the current study (N = 21), regression analyses of the predictors associated
with treatment engagement and outcome is only exploratory. Given the exploratory nature
of the current study, the focus of the results will be on reporting the effect sizes of the
predictors rather than by reporting the p values. The effect size approach enables
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researchers to estimate the degree or magnitude of a relationship between variables, a
function which p values are unable to do (Lambert, Hansen, & Bauer, 2008; Trusty,
Thompson, & Petrocelli, 2004). Furthermore, small sample sizes do not have sufficient
power to detect even moderate to large effect sizes and therefore increases the likelihood
of Type II error; that is, not rejecting a false null hypothesis. Support for the application
of effect sizes in lieu of p values has been growing over recent years and has been a
recommended practice in behavioural research projects devised to assess the efficacy or
effectiveness of treatments (Fidler, Faulkner, & Cumming, 2008; Wilkinson, 1999). In
this study, eta-squared (η2) provided a measure of effect size and the magnitude of the
effect was determined according to Cohen‟s (1988) criteria (.01 small, .09 medium, and
.25 large). Therefore the results obtained in this study are only preliminary and a larger
sample size would be needed to further explore treatment predictors.
Partial correlations were used to explore the relationship between the treatment
variables and predictors, while controlling for sex (men and women). To determine
whether the neuropsychological, mood and coping variables predicted treatment
engagement (percentage of goals achievedT), a series of hierarchal regression analyses
were performed. A series of logistic regressions were performed to explore whether the
aforementioned variables predicted treatment outcome (rate of drop-out and relapse). In
all regression analyses, sex was entered at step one, the predictors were entered at step
two and the product terms of sex and the predictors were entered at step three to ensure
that the interactions between the variables were not uniquely contributing to the overall
model. In all cases, the results for step three were not statistically significant; indicating
that there was no added variance to the model from an interaction between variables.

Results

PREDICTORS OF ALCOHOL USE TREATMENT

225

Treatment outcome characteristics
Table 1 shows the treatment outcome characteristics; treatment engagement
(percentage of goals achievedT) and treatment outcome (rate of drop-out and relapse), of
the total sample and for men and women. As can be seen from Table 1, a high number of
the goals set were achieved during counselling and more than half of the sample
completed their treatment and abstained from drinking alcohol. Men had a higher rate of
drop-out and relapse than women.

Table 1
Treatment outcome characteristics for the total sample and by sex
Total sample
(n = 21)

Men
(n = 15)

Women
(n = 6)

% of goals achievedT
M (SD)

84.78 (20.15)

Range

37.5 - 100

Drop-out rate
Yes

7 (33%)

7 (47%)

0 (0%)

No

14 (67%)

8 (53%)

6 (100%)

9 (43%)

7 (47%)

2 (33%)

12 (57%)

8 (53%)

4 (67%)

Relapse rate
Yes
No
T

Note: % goals achieved = percentage of goals achieved (trimmed).

Relationship between treatment engagement and predictors
Partial correlations were performed on the treatment engagement variable
(percentage of goals achievedT) and the predictors, while controlling for sex, to examine
the relationships between the variables. As seen in Table 2, percentage of goals achieved
was strongly positively correlated with ROCFT-Recall and Matrix Reasoning, indicating
that a higher percentage of goals achieved in counselling was related to better
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performance on visual abstract reasoning and visual memory. Treatment engagement did
not correlate significantly with any of the mood or coping variables.
To investigate the ability of the neuropsychological, mood and coping variables to
predict the percentage of goals achieved during counselling, a series of multiple
regressions were conducted. For each set of predictors, sex was entered at step one, the
neuropsychological (memory and executive functions), mood and coping predictors were
entered at step two and the interaction variables were entered at step three. As previously
mentioned, the results for step three were not statistically significant in all cases;
indicating that there was no added variance to the model from an interaction between
variables. Consequently, only the results of step one and two are described.
For each set of predictors, sex only explained 1% of the variance in the percentage
of goals achieved, R² =.01, F (1, 19) = .09, p = .77, indicating only a small contribution of
sex to the percentage of goals achieved during counselling. After entering the memory
variables at step two, the total variance explained by the model as a whole was 54%, F (4,
16) = 6.11, p < .05. The memory variables explained an additional 53% of the variance in
treatment engagement, R² change = .53, F change (3, 16) = 6.11, p < .01, indicating that
memory ability significantly contributed to the prediction of the percentage of goals
achieved during counselling. In the final model, only ROCFT-Recall (visual memory)
was statistically significant, beta = .72, p <.05. After entry of the executive variables at
step two, these predictors explained an additional 46% of the variance in treatment
engagement, R² change = .46, F change (5, 14) = 2.38, p = .09. While this result was not
significant, a large effect size was achieved which indicates that executive functions
explained a large amount of variance in the percentage of goals achieved during
counselling. This was also the case for mood and coping strategies. Mood explained a
moderate amount of variance to the percentage of goals achieved during counselling, R²
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change = .15, F change (3, 16) = .97, p = .43, while coping strategies explained a large
amount of variance, R² change = .31, F change (5, 13) = 1.17, p = .38. Taken together,
while not of themselves significant predictors in the study, executive functioning, mood
and coping strategies still explained a large degree of variance in treatment engagement
and should be explored in a larger sample.
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Table 2
Partial correlations and separate hierarchical regressions predicting treatment
engagement with sets of memory, executive functioning, mood coping measures, adjusting
for sex in each case
% goals achievedT
Variables

pr

R² change

Contribution of Memory
Step 1

Sex

.01

Step 2

ROCFT-Recall

.67**

Total imm-recall

.37

Long delay

.31

.54

Contribution of Executive Functions
Step 1

Sex

.01

Step 2

Sim

.08

MR

.53*

TMT (B-A)

-.23

WCST-64 pers errs
WCST-64 non pers errs

.46

.04
LN

-.30

Contribution of Mood

.01

Step 1

Sex

Step 2

DepressionT

-.20

T

Anxiety

.03

Stress

-.05

.15

Contribution of Coping Strategies
Step 1
Step 2

Sex

.01
LN

Sub use scale

.32

DenialT

.11

Focus on/vent emos

-.25

LN

Rel

-.39

Emo support

-.07

.31

*p < .05, two-tailed. ** p < .01, two-tailed.
Note: % goals achievedT = percentage of goals achieved (trimmed); Total imm-recall = Total immediate recall (t-score);
Sim = Similarities; MR = Matrix Reasoning; TMT (B-A) = Trail Making Test (difference between part A and B);
WCST-64 pers errsT = total perseverative errors; WCST-64 non pers errsLN = total non-perseverative errors (natural log
transformation); DepressionT = Depression (trimmed); AnxietyT= Anxiety (trimmed); Sub use scale LN = Substance
use scaleLN (natural log transformation) ; DenialT = Denial (trimmed); Focus on/vent emos = Focusing on and venting
emotions; Rel LN = Religion (natural log transformation); Emo support = seeking social support for emotional reasons.
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Relationship between treatment outcome and predictors
Drop-out rate. Partial correlations were performed on drop-out rate and the
predictors, while controlling for sex, to examine the relationships between the variables.
Table 3 shows that drop-out rate was strongly associated with CVLT long delay and
moderately correlated to ROCFT-Recall, indicating that a greater likelihood of
completing treatment was related to greater performance on verbal and visual memory.
Drop-out was strongly negatively correlated with non-perseverative errors made on the
WCST-64. Stress levels were also moderately correlated with drop-out rate, suggesting
that a greater likelihood of completing treatment was related to lower levels of stress. The
relationship between drop-out rate and denial was moderately correlated, suggesting that
a greater likelihood of completing treatment was associated with a lower use of denial as
a coping strategy, but it only showed a trend towards significance (r = -.44, p = .06).
To explore the ability of the neuropsychological, mood and coping variables to
predict drop-out rates, a series of logistic regressions were conducted. As can be seen in
Table 3, for each set of predictors, sex was entered at step one, the neuropsychological
(memory and executive functions), emotional and coping predictors were entered at step
two and the interaction variables were entered at step three. As previously mentioned the
results for step three were not statistically significant in all cases; indicating that there was
no added variance to the model from an interaction between variables. Consequently,
only the results of step one and two are described.
For the memory variables, sex was entered at step one and significantly predicted
drop-out rates, Cox and Snell R² = 0.25, χ² (1, n = 21) = 6.00, p < .05. After entry of the
memory variables at step two, the model containing all predictors was statistically
significant, χ² (4, n = 21) = 17.77, p <.01, indicating an improvement in the models ability
to distinguish between participants who did and did not drop-out of counselling, with the
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addition of memory variables as predictors. The model as a whole explained 57% (Cox
and Snell R²) of the variance in drop-out rates and correctly classified 90.5% of cases.
None of the independent variables made a unique statistically significant contribution to
the model. For the other remaining set of predictors, sex was entered at step one and
significantly predicted drop-out rates, with a large effect size; executive and mood
predictors, Cox and Snell R² = 0.25, χ² (1, n = 21) = 6.01, p <.05 and coping variables,
Cox and Snell R² = 0.28, χ² (1, n = 21) = 6.49, p <.05. At step two when each set of
predictors were entered, the effect sizes of the overall model‟s indicated that they also
explained a large degree of variance in predicting the likelihood of completing treatment.
Executive functioning explained 48% (Cox and Snell R²) of the variance in drop-out
rates, mood explained 43% (Cox and Snell R²) and coping explained 54% (Cox and Snell
R²). However these were not significant, executive predictors, χ² (5, n = 21) = 7.86, p =
.16; mood predictors, χ² (3, n = 21) = 6.12, p = .11, or coping variables, χ² (5, n = 21) =
8.82, p = .12. Taken together, it appears that sex and memory significantly contributed to
the prediction of the likelihood of completing treatment. However given the large effect
sizes of the remaining set of predictors, it is also plausible to suggest that if a larger
sample size was used, executive functioning, mood and coping strategies may have also
significantly contributed to predicting drop-out rates.
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Table 3
Partial correlations and separate hierarchical regressions predicting drop-out rate with
sets of memory, executive functioning, mood coping measures, adjusting for sex in each
case
Drop-out rate
Variables

pr

Cox & Snell
R²

Contribution of Memory
Step 1

Sex

.25

Step 2

ROCFT-Recall

.46*

Total imm-recall

.27

Long delay

.56*

.57

Contribution of Executive Functions
Step 1

Sex

.25

Step 2

Sim

.34

MR

.30

TMT (B-A)

-.14

WCST-64 pers errs

-.10

WCST-64 non pers errsLN

-.54*

.48

Contribution of Mood
Step 1

Sex

.25

Step 2

DepressionT

-.25

AnxietyT

-.36

Stress

-.47*

.43

Contribution of Coping Strategies
Step 1

Sex

.28

Step 2

Sub use scaleLN
T

-.30

Denial

-.44

Focus on/vent emos

-.39

RelLN

.-.19

Emo support

.54

.07

*p < .05, two-tailed. ** p < .01, two-tailed.
Note: % goals achievedT = percentage of goals achieved (trimmed); Total imm-recall = Total immediate recall (t-score);
Sim = Similarities; MR = Matrix Reasoning; TMT (B-A) = Trail Making Test (difference between part A and B);
WCST-64 pers errsT = total perseverative errors; WCST-64 non pers errsLN = total non-perseverative errors (natural log
transformation); DepressionT = Depression (trimmed); AnxietyT= Anxiety (trimmed); Sub use scale LN = Substance
use scaleLN (natural log transformation) ; DenialT = Denial (trimmed); Focus on/vent emos = Focusing on and venting
emotions; Rel LN = Religion (natural log transformation); Emo support = seeking social support for emotional reasons.
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Relapse rate. Partial correlations were performed on relapse rate and the
predictors, while controlling for sex, to examine the relationships between the variables.
As seen in Table 4, relapse rate was strongly correlated with ROCFT-Recall and
moderately correlated with CVLT long delay and CVLT total immediate memory,
suggesting that a greater likelihood of remaining abstinent was related to greater
performance on verbal and visual memory and verbal learning. Relapse rates did not
correlate significantly with any of the executive functioning, emotional or coping
variables.
To explore the ability of the neuropsychological, mood and coping variables to
predict relapse rates, a series of logistic regressions were conducted. For each set of
predictors, sex was entered at step one, the neuropsychological (memory and executive
functions), mood and coping predictors were entered at step two and the interaction
variables were entered at step three. As previously mentioned the results for step three
were not statistically significant in all cases; indicating that there was no added variance
to the model from an interaction between variables. Consequently, only the results of step
one and two are described.
With regard to the memory predictors, sex was entered at step one and did not
significantly predicted relapse rates, Cox and Snell R² = 0.02, χ² (1, n = 21) = .32, p = .57.
After entry of the memory variables at step two, the model containing all predictors was
statistically significant, χ² (3, n = 21) = 9.86, p <.05, indicating an improvement in the
models ability to distinguish between participants who did and did not relapse, with the
addition of memory variables as predictors. The model as a whole explained 38% (Cox
and Snell R²) of the variance in relapse rates and correctly classified 76.2% of cases.
None of the independent variables made a unique statistically significant contribution to
the model. For the other remaining set of predictors, sex was entered at step one and did

PREDICTORS OF ALCOHOL USE TREATMENT

233

not significantly predict relapse rates, executive and mood predictors, Cox and Snell R² =
0.02, χ² (1, n = 21) = .32, p = .57; and coping variables, Cox and Snell R² = 0.02, χ² (1, n
= 21) = .48, p = .49. At step two when each set of predictors were entered, the effect sizes
of the overall models indicated that the predictors explained a large to moderate degree of
variance in predicting the likelihood of remaining abstinent. Executive functioning
explained 27% (Cox and Snell R²) of the variance in drop-out rates, mood explained 21%
(Cox and Snell R²) and coping explained 18% (Cox and Snell R²). However these were
not significant, executive predictors, χ² (5, n = 21) = 6.42, p = .27; mood predictors, χ² (3,
n = 21) = 4.58, p = .21, or coping variables, χ² (5, n = 21) = 3.45, p = .63. Taken together,
it appears that only memory significantly contributed to the prediction of remaining
abstinent. However given the large to moderate effect sizes of the remaining set of
predictors, it is also plausible to suggest that if a larger sample size was used, executive
functioning, mood and coping strategies may have also significantly contributed to
predicting relapse rates.
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Table 4
Partial correlations and regression results (step one and two) of relapse and the
neuropsychological (memory and executive), mood and coping predictors
Relapse rate
Variables

pr

Cox & Snell
R²

Contribution of Memory
Step 1

Sex

.02

Step 2

ROCFT-Recall

.53*

Total imm-recall

.49*

Long delay

.45*

.38

Contribution of Executive Functions
Step 1

Sex

.02

Step 2

Sim

.33

MR

.25

TMT (B-A)

.08

WCST-64 pers errs
WCST-64 non pers errs

.27

.05
LN

-.38

Contribution of Mood
Step 1
Step 2

Sex

.02
T

Depression

.04

T

Anxiety

-.15

Stress

-.24

.21

Contribution of Coping Strategies
Step 1
Step 2

Sex

.02
LN

Sub use scale

-.30

DenialT

-.34

Focus on/vent emos

-.13

LN

Rel

-.00

Emo support

.19

.18

*p < .05, two-tailed. ** p < .01, two-tailed.
Note: % goals achievedT = percentage of goals achieved (trimmed); Total imm-recall = Total immediate recall (t-score);
Sim = Similarities; MR = Matrix Reasoning; TMT (B-A) = Trail Making Test (difference between part A and B);
WCST-64 pers errsT = total perseverative errors; WCST-64 non pers errsLN = total non-perseverative errors (natural log
transformation); DepressionT = Depression (trimmed); AnxietyT= Anxiety (trimmed); Sub use scale LN = Substance
use scaleLN (natural log transformation) ; DenialT = Denial (trimmed); Focus on/vent emos = Focusing on and venting
emotions; Rel LN = Religion (natural log transformation); Emo support = seeking social support for emotional reasons
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Discussion
The objective of Study 3 was to explore whether neuropsychological performance,
emotional functioning and coping strategies impacted on an individual‟s ability to engage
effectively in alcohol counselling. In particular, the study aimed to identify possible
factors that would predict treatment engagement and outcomes in alcohol users involved
with counselling at a three month follow-up. It should be noted that given a modest
sample size, the findings discussed in this study are exploratory and should be interpreted
cautiously. Despite this, the effect sizes obtained were moderate to large which suggests
that tentative interpretations can be discussed. Moreover even though the attrition rate in
this study was high, there was no significant difference in demographic variables between
those with follow-up data and those without follow-up data.
The results from the study showed that visual and verbal memory and learning
significantly predicted the percentage of goals achieved in counselling, the likelihood of
drop-out from therapy and the likelihood of remaining abstinent. The results also
indicated that while executive functions, mood and coping strategies did not significantly
predict treatment engagement and outcome, the large to moderate effect sizes of the
predictors, suggests that these variables still contributed to treatment success to some
degree and that if a larger sample size was used, they may have also significantly
contributed to predicting treatment outcome. Lastly, it was also found that sex
significantly predicted drop-out rates, with men more likely to drop-out of counselling
than women.

Cognitive functions and treatment outcomes
Chronic alcohol use has been associated with a range of neuropsychological
impairments in areas of memory and executive functions (Beatty, et al., 1996; Parsons &
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Nixon, 1993; Sullivan, Harris, & Pfefferbaum, 2010). Therefore it has been suggested that
these impairments would in turn affect an individual‟s ability to effectively engage in
counselling and lead to poorer treatment outcomes (Bates, et al., 2006). However direct
evidence for a relationship between neuropsychological performance and predicted
treatment outcomes have been weak and inconsistent (Bates, et al., 2002). The current
study found that visual memory and verbal learning and memory significantly predicted
treatment engagement and outcome. While executive functioning did not significantly
predict the treatment engagement and outcome, the moderate effect sizes achieved
suggests that it still contributed to predicting outcomes and warrants further investigation
in a larger sample.
Visual and verbal memory. Consistent with previous research (Glenn & Parsons,
1991; Jaffe, et al., 1996; Teichner, et al., 2001; Wölwer, et al., 2001), the current study
found that overall visual and verbal memory significantly predicted treatment engagement
and treatment outcome. In particular, a greater number of goals achieved during therapy
was associated with better visual memory skills, a lower rate of drop-out from counselling
was related to higher visual and verbal memory skills and the alcohol users less likely to
relapse had better visual memory, verbal learning and verbal memory abilities. A limited
number of previous studies have looked at the role of memory as a predictor of outcome
and have primarily used resumption of drinking as a main outcome measure. This study
has demonstrated that memory abilities are important for predicting an individual‟s ability
to effectively engage in counselling, complete treatment and maintain abstinence.
Visual memory has been implicated in the importance of treatment outcomes,
particularly in the prevention of substance use. In this study, visual memory was
significantly associated with poorer treatment outcomes. Information presented in
treatment programs are often represented in visual format and individuals are encouraged
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to remember information visually, often in the form of images, which can help with
learning complex and abstract material (Stacy, et al., 2004). It has also been suggested
that many of the cues involved with substance use situations are highly visual and involve
visual memory and processing. In high risk situations, these visual cues can often trigger
associative responses (i.e. alcohol use) in a similar way to physical or social cues can.
Alcohol users are often asked to visualise previous and future high-risk situations and
then access or activate skills and information learnt through counselling in order to
promote the prevention of alcohol use in these situations (Pitel, et al., 2007; Stacy, et al.,
2004).
Research has found that greater recall of the ROCFT is associated with better
performance on the copy of the figure, which involves skills such as visuospatial analysis,
perceptual processing, and organizational ability (Dawson & Grant, 2000). Therefore it is
possible that apparent difficulties in visual memory may be secondary or reflective of
deficits in these skills, which are important for effective participation in treatment.
Alcohol users are able to process single, simple, perceptual elements but have greater
difficulty with organising these elements into a meaningful whole (Robertson, Stillman,
& Delis, 1985). This organisational ability is important for effective problem solving and
new learning as it enables individuals to put together separate chunks of information into
a manageable whole, which leads to more effective encoding and storage of information.
Alcohol use affects this encoding step and interferes with an individual‟s ability to
process, attend, extract and summarise new material which consequently impedes new
learning and in this case impacts participation in treatment (Dawson & Grant, 2000). This
has been supported by a study which found that on the ROCFT, alcohol users had poorer
immediate memory compared to controls, but were comparable on the amount of
information that was lost at a longer delay (Dawson & Grant, 2000).
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Impairments in memory, perceptual organisation and conceptual thinking have
significant implications for the treatment process as alcohol users will have difficulty
processing the new information that is presented. It is interesting to note that Study one of
this project found that compared to controls, alcohol users performed worse on the
ROCFT copy but were comparable on the recall of the figure. Therefore it would be
interesting in future studies to determine whether the skills involved with the copy of
ROCFT (i.e. visuospatial analysis, perceptual processing, and organizational ability) are
more predictive of treatment outcomes than visual memory.
Verbal memory has also been established as an important skill in treatment.
Impaired new learning and memory can limit a participant‟s ability to learn and recall the
information presented within treatment or counselling (Schrimsher & Parker, 2008).
Furthermore due to the demands that are placed on learning and memory, alcohol users
find it difficult to ascertain new coping skills, hold onto and integrate newly learned
information and apply new strategies (Aharonovich, et al., 2006). Memory problems
could also result in participants forgetting appointments or completing homework tasks.
One study found that after 21 days of abstinence, baseline measures of verbal learning
and memory skills were able to predict the amount of treatment-related information that
was learnt during treatment and retained following treatment (Alterman, et al., 1989).
Further studies have implicated verbal memory skills in predicting an individual‟s
readiness to change their drinking behaviour (Blume, et al., 2005). Jaffe and colleagues
(1996) found that chronic alcohol users with impaired verbal learning skills who were
involved in a relapse prevention program, had poor drinking outcomes while those with
better verbal learning abilities had a better outcome for relapse prevention therapy. This
form of therapy has a high cognitive demand as it involved learning coping behaviours
and dealing with emotional difficulties by completing various homework exercises and
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understanding difficult concepts and skills. Conversely, the study found no relationship
between drinking outcomes and verbal learning abilities in patients who were involved in
a less cognitively demanding treatment program (supportive therapy). Therefore
impaired verbal learning abilities impacted on the individual‟s ability to engage
effectively in a cognitively demanding treatment program and consequently resulted in
poorer drinking outcomes (Jaffe, et al., 1996).
This was supported in a further study which found that individuals in CBT
treatment with a higher level of cognitive impairment attended fewer counselling sessions
and were more likely to drop-out of therapy than those with lower levels of impairment
(Donovan, et al., 2001). A majority of participants in the current study were involved in a
mixed form of treatment involving group sessions, individual therapy which incorporated
the principles of cognitive behavioural therapy or supportive and problem focused
counselling, vocational counselling and a twelve-step program. It can be inferred that this
form of treatment also has a high cognitive demand, which may explain why poor
memory ability significantly predicted poorer treatment engagement and outcome in the
current study.
The results of this study were in contrast to a study by Pitel and colleagues (2009),
who found that episodic memory did not predict relapse rates at a six month follow-up.
This inconsistency may be a result of the different memory measures employed, while
this study used the CVLT-II, Pitel‟s study used the Free and Cued Selective Reminding
Test (FCSRT; Grober & Buschke, 1987). While both are a measure of episodic memory,
the CVLT-II places a greater demand on participant‟s memory as it requires participants
to organise the words into their semantic categories on their own to aid in encoding the
material, while the FCSRT provides more cues as to the semantic categories and
participants are given a greater opportunity to learn or encode the words. Furthermore, the
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current study found a difference in verbal memory between controls and alcohol users,
while Pitel‟s study (Pitel, et al., 2007) did not which could indicate why it did not affect
treatment outcomes.
The results of the current study support the role of memory skills in successful
drug and alcohol treatment and suggest that it is an important skill for effective
participation in treatment. In addition, the memory measures employed appeared to be
representative of the skills or abilities that are needed for effective participation in
counselling. Therefore future research would benefit from looking at memory skills as
well as executive functions in predicting treatment outcomes.
Executive functions. As previously mentioned, while executive functioning did
not significantly predict the treatment engagement and outcome in the current study, the
large effect sizes achieved indicates that it still contributed to explaining the variance in
treatment outcomes. Specifically, this study found that non-verbal abstract reasoning was
related to the percentage of goals achieved while the number of non-repeated errors on
the WCST-64 was associated with the likelihood of completing treatment. These findings
are in line with previous research (e.g. Hunt, et al., 2009; 1985; Uekermann, et al., 2003).
Hunt and colleagues (2009) found that individuals with higher visual abstract
reasoning scores at baseline showed a greater reduction in their depressive symptoms
over time within treatment, indicating that individuals with greater cognitive resources,
particularly executive functions, at the start of therapy were able to participate more
effectively within CBT treatment and were consequently better at reducing their
depression. Interestingly, similar to the current study, alcohol users in Hunt‟s study
(2009) had scores in the average range on Matrix Reasoning. Regardless, greater
reasoning ability was related to a better understanding and application of the
psychological strategies associated with CBT, which supports the importance of executive
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functioning in the effectiveness of the CBT treatment process (Mohlman & Gorman,
2005). Another study found that performance on WCST was related to an individual‟s
ability to generalise from one situation to another and use analogies within treatment
(Leber, et al., 1985).
Executive dysfunction impairs a clients‟ ability to perceive and anticipate the
consequences of their behaviour, inhibit negative behaviour, sustain a goal-orientated
mind frame, identify and plan future solutions and implement strategies that are an
alternative to alcohol use (Aharonovich, et al., 2006; Cash & Philactides, 2006; Miller,
1991; Morgenstern & Bates, 1999; Teichner, et al., 2001). Annis and Davis (1989)
proposed that cognitive coping, which appears to be closely related to executive
functions, is important for the abstinence in alcohol users. Cognitive coping involves the
ability to reason things out, comprehend the relationship between actions and
consequences and plan alternative methods of handling a situation. Individuals with
executive dysfunction may also have difficulty getting to appointments, completing
homework tasks, grasping and understanding complex material, applying newly learned
skills to everyday real-life situations and regulating their emotions and behaviour (Bates,
et al., 2002).
The current study focused on abstraction, reasoning skills and measures of
cognitive flexibility. It is possible that other areas of executive function may have been
more pertinent to treatment engagement and outcome. For example problem solving
abilities have been found to predict behaviour and progress during therapy, as rated by
their counsellors and has been found to predict treatment outcome (Knight & Longmore,
1994). It is also possible that executive functions may not directly affect treatment
outcomes but may be involved in other factors within the treatment process which
consequently predicts treatment engagement and outcome. This has been supported by a
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range of studies which have supported the role of executive functions as a mediating or
moderating variable in the treatment process (Bates, et al., 2006; Morgenstern & Bates,
1999).

Mood, coping skills and treatment outcomes
The findings from study one and two suggest that alcohol users have a higher
level of emotional distress and more maladaptive coping strategies than control
participants. This study aimed to explore whether these factors, in addition to cognitive
functioning, may be impacting on treatment outcomes. The findings from the study
indicated that mood and coping strategies were related to treatment outcomes to some
degree, therefore a larger sample size would be needed to investigate whether there is a
direct, moderating or mediating relationship exists between the variables.
Emotional functioning. The current study found that while emotional functioning
did not significantly predict treatment engagement and outcome, the large to moderate
effect sizes achieved indicated that symptoms of depression, anxiety and stress
contributed to some extent to the variance in treatment outcomes. In addition, in the
current study stress was significantly associated with drop-out rate, indicating that alcohol
users who were experiencing a high level of stress were more likely to drop-out of
treatment. There are several possible explanations for this relationship. Alcohol related
cognitive impairments can interfere with an individual‟s ability to effectively participate
in counselling as they have difficulty comprehending or learning the interventions that are
presented to them. This could possibly lead to increased levels of stress and frustration
which could subsequently result in early termination of treatment. This effect has been
previously demonstrated with cocaine users (Aharonovich, Nunes, & Hasin, 2003; Vik, et
al., 2004).
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Stress has also been linked with craving, a symptom which often results in relapse
and drop-out from treatment (Brady & Sonne, 1999). Alcohol users within therapy may
also be contending with stressors that are occurring outside of treatment such as
unemployment, lack of housing, unstable relationships with family and friends, coping
with social roles and limited support networks, which may have a negative impact on the
individual‟s ability to successfully complete treatment (Brown, Vik, et al., 1995).
Literature is mixed as to the degree to which subclinical symptoms of depression
and anxiety predict treatment outcomes. While some studies support a relationship
between emotional functioning and treatment outcomes (Gamble, et al., 2010; Parsons,
Schaeffer, et al., 1990), others do not (e.g. Benishek, et al., 1992; Conner, et al., 2005;
Davidson & Blackburn, 1998). Gamble and colleagues (2010) found that while depressive
symptoms measured at the commencement of treatment was related to poorer drinking
behaviour at a six and twelve month follow-up, depressive symptoms measured posttreatment were found to be more predictive of relapse at follow-up. The study also
discovered that while the alcohol users appeared to benefit from the treatment program,
those who were experiencing persisting depressive symptoms at the completion of
treatment were at a higher risk of relapse six and twelve months following treatment.
While mood in the current study was associated with treatment outcomes to some
degree, the Gamble study (2010) suggests that emotional symptoms measured at the
conclusion of therapy are more predictive of treatment outcome in the long-term and that
emotional functioning may not increase the risk of relapse until alcohol users have left
treatment and are faced with real-life stressors that could precipitate relapse. This study
measured mood while participants were currently engaged in counselling. Therefore it is
possible that a different relationship could have resulted if mood was measured following
treatment completion. This is supported by a study which have found that while cocaine
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(with co-existing AUD) users with depression demonstrated improved substance use and
within-treatment retention in out-patient treatment, they showed worse functioning and
increased levels of substance use upon treatment completion (McKay, et al., 2002).
This has also been demonstrated with psychological distress in alcohol users, that
is higher levels of psychological distress at the completion of treatment was predictive of
greater relapse risk (Sander & Jux, 2006). After treatment, it is possible that the alcohol
users may resort to using alcohol as self-medication to cope with residual mood
disturbances (Khantzian, 1985), despite research indicating that drinking following
treatment actually increases or intensifies mood disturbances rather than improving them
(Blume, et al., 2000; Tomlinson, et al., 2006).
Another common reason for relapse is the social or interpersonal difficulties that
alcohol users face following treatment (Marlatt, 1996). Relationship conflict, disruptions
or tension with family and friends may trigger depressive or stressful feelings which again
increase the risk of relapse (Gamble, et al., 2010). A study which looked at alcohol users
with and without symptoms of anxiety, found that post-treatment individuals who
experienced high levels of anxiety reported relapsing to cope with their mood symptoms
such as nervousness, tension and depression (LaBounty, Hatsukami, Morgan, & Nelson,
1992). It is also possible that enduring co-morbid psychological disorders, as defined by
the DSM-IV-TR (American Psychiatric Association, 2000), may have more of an effect
on treatment outcomes than subclinical symptoms, which has been consistently
demonstrated in the research (Adamson, et al., 2009; Greenfield, et al., 1998; Kushner, et
al., 2000; Lynskey, 1998). Diagnosis of a psychological disorder such as depression is
reflective of a more chronic and persistent condition, while the emotional
symptomatology measured in this study was only representative of the last seven days,
which can be highly influenced by recent life events or incidents (Durazzo, et al., 2008).
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Understanding the relationship between alcohol use and emotional functioning
and how this relates to treatment engagement and outcome, is important for devising
appropriate intervention plans for individuals in treatment for alcohol use (Schuckit,
1996; Teichner, et al., 2001). As demonstrated in the current study, while alcohol users
demonstrated high levels of emotional distress (as shown in Study 1), it is possible that
they are protected to some degree against its effects while in treatment due to increased
support, structure, predictability and routine and are therefore, in the short-term, able to
participate effectively in counselling. It would be interesting to observe the effect of
mood upon treatment completion when alcohol users are faced with high-risk situations
and whether this would influence longer term drinking behaviour and abstinence. It would
also be of interest to determine whether there was a difference in the influence of mood
problems that precede alcohol use and those that occur as a result of withdrawal or
prolonged alcohol use on treatment outcomes.
Coping strategies. Similar to emotional functioning, the current study found that
while coping strategies did not significantly predict treatment engagement and outcome,
the large to moderate effect sizes achieved indicates that coping behaviour contributed to
the variance in treatment outcomes to some degree. Coping has been implicated by
several studies as an important predictor of treatment outcome (e.g. Litt, et al., 2003;
Morgenstern & Longabaugh, 2000; Moser & Annis, 1996). Exploring the contribution of
coping to treatment outcomes is imperative, given that the basis of most treatment
programs is the development of more adaptive coping strategies that individuals are
encouraged to use in place of drinking alcohol or other maladaptive coping strategies such
as self-medication and denial.
Given the nature of the current study and small sample size it is difficult to
determine the degree to which each specific coping strategy contributed to treatment
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engagement and outcome. Furthermore, none of the specific coping strategies under
investigation were significantly related to treatment engagement or outcome. In this
study, it is possible that use of a combination of the coping strategies may be predictive of
treatment outcome rather than specific types. A study by Annis, Skla and Moser (1998)
found that in potential relapse situations, that the number of coping strategies used was
more effective than using one specific type of coping strategy. This was also
demonstrated by Litt and colleagues (2003) who found that type of coping strategy used
(avoidant or approach coping) did not contribute to predicting drinking behaviour but
rather the number of coping actions employed was related to a reduction in alcohol use.
This is in contrast to a broad range of literature which has found that active or problem
focused coping strategies are most effective at predicting abstinence and successful
treatment outcomes (Moos & Moos, 2007a), while avoidance coping strategies are
associated with poorer treatment outcomes (Moos & Moos, 2007b).
Results from Study two indicated that compared to a control sample, alcohol users
tended to engage in more maladaptive coping strategies including self-medication,
however these did not appear to individually relate to treatment outcome. Litt and
colleagues (2003) proposed that their finding may have been a function of the coping
measure used. As all of the items on the questionnaire appeared to reflect a fairly
desirable course of action at reducing drinking behaviour and were highly correlated,
scores may have been inflated on each sub-scale, thereby making the difference between
approach and avoidant coping strategies less meaningful. This could have also been the
case for the current study. Study 3 only used five different coping strategies from the
COPE and a majority of these strategies can be classified as maladaptive. In future
studies, it may be beneficial to look at a broader range of coping strategies to determine
whether these would be more effective at predicting treatment outcomes.
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The role of coping in predicting drinking behaviour, relapse and treatment
outcomes is complex and has been discovered to interact with several other factors (Oei,
2005). In particular, it has been suggested that rather than a direct relationship between
coping and treatment outcomes, other psychological factors such as self-efficacy,
motivation and alcohol expectancies may moderate or mediate this relationship and are
more important in determining treatment success (Hasking & Oei, 2002b, 2007). One
study found that a higher level of self-efficacy and motivation for change prior to
commencing treatment, mediated the number of coping skills attained which resulted in
better treatment outcome. The authors suggest that these skills are most important in
initiating health behaviour change, in this instance drinking alcohol (Litt, et al., 2003).
Therefore including these factors may have been more predictive of treatment
engagement and outcome. It is also possible that in the current sample, cognitive abilities
were more pertinent at determining treatment outcomes which consequently may have
impeded the alcohol user‟s ability to develop more effective coping strategies to change
their alcohol use behaviour which lead to poor decision making and relapse (Ciraulo, et
al., 2003).

Sex and treatment outcomes
The current study found no sex differences in treatment engagement and relapse
rates but did ascertain a difference in drop-out rates, with men more likely to drop-out of
treatment than women. However given the small groups of men and women in the current
study, the findings achieved should be interpreted with caution and may only be a
reflection of the current population.
While the lack of sex difference in treatment engagement and relapse rates is
consistent with prior research (Annis, et al., 1998; Foster, et al., 2000; Saunders, et al.,
1993; Walitzer & Dearing, 2006), the finding of a difference in drop-out rates is in
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contrast to previous drug and alcohol treatment research which has found that men and
women are similar in their treatment outcomes (Greenfield, et al., 2007). In study one, it
was found that men alcohol users performed worse on memory measures than women
alcohol users and given that memory was significantly predictive of drop-out rates in the
current study, it possible that this may explain the sex difference in drop-out rates. That
is, men had poorer memory abilities than women which would have impeded their ability
to learn and recall the information presented which may have made them more
susceptible to dropping out of treatment. In a larger sample it would be interesting to
investigate whether cognitive ability, particularly memory, mediates or moderates the
relationship between sex and treatment outcomes.
In study two, a sex difference was also found in the extent to which men and
women used different coping strategies. Women in general were more likely to use
strategies such as focus on and venting emotions, religion and seeking social support for
emotional reasons. Coping strategies have been found to play a significant role in
predicting treatment outcomes (e.g. Litt, et al., 2003; Morgenstern & Longabaugh, 2000;
Moser & Annis, 1996). It is possible that the use of these coping strategies may have been
a benefit to the treatment process for women which minimised the likelihood of
discontinuing counselling or therapy (Walitzer & Dearing, 2006). For instance, drug and
alcohol counselling involves working with a treatment team or individual counsellor and
reliance on coping using social support can bring about reassurance and comfort in
stressful situations (Carver, et al., 1989), which may foster continued therapy.
Prior research has also found that men and women differ in the reasons why the
relapse or drop out of treatment. These can range from demographic characteristics,
socioeconomic status, education, psychological factors, social influences or support and
social roles or expectations (Annis, et al., 1998; Bischof, et al., 2005; Greenfield, et al.,
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2007; Saunders, et al., 1993). Men relapse, for instance, has been associated with living
alone, positive emotional affect and social pressure, while women were more likely to
return to drinking in response to negative affect, living away from their children, stressful
marriage and the influence of a romantic partner (Annis, et al., 1998; Rubin & Stout,
1996).
Men and women have also been found to respond to different forms of treatment,
with women responding better to behavioural therapies and men achieving better results
through inpatient programs which include psychotherapy, group therapy and a twelvestep program (Jarvis, 1992). It has also been suggested that women have better outcomes
than men in the short term as they may be more motivated to complete treatment (Jarvis,
1992). While beyond the scope of this research project, future research would benefit
from further exploring the reasons why men and women differ in their treatment
outcomes. This has implications for treatment planning and management of alcohol use
problems and suggests that treatment plans may need to be tailored to suit sex specific
risk factors of relapse and drop-out (Saunders, et al., 1993).
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CHAPTER 7:
General Discussion

Overview of the current research findings
Heavy and consistent alcohol use has major consequences for the development of
cognitive impairment and can affect emotional and behavioural functioning, personality,
and independent living (Verdejo-Garcia, Lopez-Torrecillas, Gimenez, & Perez-Garcia,
2004). Chronic alcohol use has been associated with a range of neuropsychological
impairments (Beatty, et al., 1996; Parsons & Nixon, 1993; Sullivan, Harris, et al., 2010)
and it is thought that the cognitive deficits associated with alcohol use may affect an
individual‟s ability to recognise or cope with changes to their thinking and emotions
which may lead to the development of mood disorders such as depression or anxiety. Sex
differences may also exist in the pattern and severity of cognitive impairments that occur
as a result of chronic alcohol use and in levels of emotional functioning and related
coping strategies. For alcohol users, these factors can have a pervasive effect on treatment
goals and relapse prevention. Previous research has found that neuropsychological
impairment, sex, mood dysfunction and coping can lead to reduced progress within
treatment as rated by their counsellors, greater treatment dropout and increased likelihood
of relapse (Tapert, et al., 2004; Teichner, et al., 2001; Teichner, et al., 2002). This has
significant implications for treatment plans and intervention programs within drug and
alcohol counselling agencies.
While research into these separate areas has evolved rapidly over the past several
decades, limited studies and clinical models exist that help explain the interaction
between alcohol use, related cognitive impairment, mental health outcomes, coping
strategies and sex (Cash & Philactides, 2006). It is important to increase our
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understanding of the relationship between these factors and the long term consequences
of alcohol use on brain functioning. This information will help to elucidate the
mechanisms underlying alcohol dependence and devise more suitable treatment
interventions to compensate for evident deficits (Crews, et al., 2005; Selby & Azrin,
1998). Therefore the aim of this thesis was to explore the neuropsychological profile,
mental health outcomes and coping strategies of alcohol users involved in drug and
alcohol counselling and determine whether any of these factors can predict treatment
success at a three month follow-up.
The aim of study 1 was to assess a range of neuropsychological abilities and
emotional symptoms in alcohol users involved in counselling and determine whether they
differed in these facets when compared to matched healthy controls. The study aimed to
provide further characterisation of chronic alcohol users‟ cognitive and emotional
functioning and identify whether this profile differed between men and women alcohol
users. Results of Study 1 indicated that overall alcohol users performed worse in tasks of
visuospatial ability, learning and memory and executive functioning when compared to
healthy controls. In particular, the alcohol group showed impairments in visuospatial
construction, verbal learning and memory, inhibition, set-shifting and cognitive
flexibility. The alcohol group also showed greater emotional dysfunction, with higher
levels of depression, anxiety and stress. However it was found that emotional functioning
was not related to the degree of executive impairment. The range of cognitive and
emotional deficits that were observed in chronic alcohol users are consistent with reports
from previous alcohol studies (Bates, et al., 2002; Beatty, et al., 1996; Giancola & Moss,
1998; Johnson-Greene, et al., 1997; Oscar-Berman & Marinkovic, 2003, 2007; OscarBerman, et al., 1997; Parsons & Nixon, 1993) and provide further support for the
neurotoxic effect of alcohol on the brain.
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With regard to sex differences, it was observed that while men and women alcohol
users were comparable in executive and visuospatial functioning relative to their peer
control group, they differed in their verbal delayed memory. This finding extends
previous research which has been mixed as to the differential effects of alcohol on men
and women brains and subsequent cognitive functions (Nolen-Hoeksema, 2004; OscarBerman & Marinkovic, 2007; Parsons, 1994; Sullivan, et al., 2002; Sullivan,
Rosenbloom, & Pfefferbaum, 2000).
The aim of study 2 was to explore the nature of coping and the self-medication
hypothesis in alcohol users and to determine how these strategies relate to each other and
to cognitive and emotional functioning. Specifically, the study aimed to clarify whether
alcohol users engaged in more maladaptive coping strategies, including self-medication,
than healthy controls and to determine whether this predicted greater levels of emotional
distress. Results from Study 2 revealed that as compared to controls, alcohol users used
more avoidant coping strategies, including the use of focusing on and venting emotions
and religion, which were in turn related to poorer performance on tasks of visual abstract
reasoning, cognitive flexibility and set-shifting and greater perseverative errors. Overall,
women from both groups endorsed the use of more emotion focused coping strategies
(including venting emotions, religion and seeking social support) than men. In relation to
using substances as a coping strategy, alcohol users reported using self-medication more
than controls and it was ascertained that self-medicating behaviour was related to more
avoidant coping strategies but was not related to the executive impairment.
While previous research has consistently identified that a greater use of avoidant
coping strategies is associated with heavier alcohol consumption, particularly in alcohol
users (Chung, et al., 2001; Cooper, et al., 1992; Moggi, et al., 1999), limited research has
connected coping to executive functioning. The present study indicates that individuals
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who use avoidant coping strategies may not have the cognitive capacity, particularly in
abstract reasoning and cognitive flexibility, to adequately use more adaptive coping
strategies and therefore tend to rely on more passive strategies, such as religion or
focusing on and venting emotions which are avoidant or emotion focused based and
require a lower cognitive load.
Of interest within Study 2 was the relationship that occurred between selfmedication and emotional distress. While the use of self-medication as a coping strategy
was used less in the control group, it was found that it predicted higher levels of
depression, anxiety and stress, to the same degree in both the alcohol and control group.
This supports previous reports suggesting that the self-medication hypothesis is
applicable to all individuals who consume alcohol to deal with emotional distress and is
therefore common in non-clinical as well as clinical samples (Swendsen, et al., 2000).
Furthermore, in spite of the vast differences in drinking quantities and frequencies
between the two groups, the same general processes are thought to underlie drinking
behaviour (Hasking & Oei, 2004). By looking at the specific facets of coping in alcohol
users, rather than limiting research to avoidance versus active coping strategies, Study 2
was able to gain a more fine grained analysis of the coping styles of alcohol users and
how this relates to cognitive and emotional functioning.
Finally, Study 3 aimed to draw together all of the factors under investigation,
neuropsychological and emotional functioning, sex and coping, and determine whether
these factors were associated with treatment outcome in alcohol users. Due to the small
sample size of the study, exploratory regression analyses were conducted and intended to
identify the variables which predicted treatment engagement and outcome at a three
month follow-up. Results of the analyses revealed that visual and verbal memory and
learning significantly predicted the percentage of goals achieved in counselling, the
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likelihood of drop-out from therapy and the likelihood of remaining abstinent. This
finding highlights the role of memory in successful drug and alcohol treatment and
suggests that it is an important ability for effectively participating and adopting the skills
taught in treatment.
The results also indicated that while executive functions, mood and coping
strategies did not significantly predict treatment engagement and outcome, the large to
moderate effect sizes of the predictors, suggests that these variables still contributed to
treatment success to some degree and that if a larger sample size was used, they may have
also contributed to significantly predicting treatment outcome. Lastly, it was found that
sex significantly predicted drop-out rates, with men more likely to drop-out of counselling
than women. It was suggested that this occurrence may have been related the differences
found between men and women in their memory abilities and coping strategies, as
observed in Study 1 and 2.

Theoretical implications
While a large body of research has supported the neurotoxic effects of alcohol on
the brain and subsequent neuropsychological functions, debate persists as to the areas of
the brain that are most susceptible to the effects of alcohol (Oscar-Berman & Marinkovic,
2003). Three theories were discussed and include the “generalised diffuse hypothesis”
(Parsons, 1998; Tivis, et al., 1995), the “frontal lobe hypothesis” (Moselhy, 2001) and the
“right hemisphere hypothesis” (Evert & Oscar-Berman, 1995; Oscar-Berman &
Marinkovic, 2003). The results from Study 1 therefore extend on these areas of contention
by demonstrating compromise to a wide range of cognitive functions in chronic alcohol
users, including visuospatial functioning, memory and executive skills, and thereby
supporting a more generalized view of cognitive damage from alcohol. Further to this,
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research has been mixed as to whether sex has an influence on the aforementioned
relationship and whether men and women alcohol users differ in their pattern of cognitive
impairment (Nolen-Hoeksema, 2004; Parsons, 1994; Sullivan, et al., 2002).
Previous research has mainly focused on the consequence of alcohol in men and
limited models exist that reflect the effects of alcohol in women, despite evidence to
suggest that heavy alcohol use is a comparable problem for both sexes (Nolen-Hoeksema,
2004). The findings from Study 1 is consistent with previous theories which argue that
brains of men, particularly those involved with memory and learning, are more vulnerable
to the neurotoxic effects of alcohol (Yonker, et al., 2003; Yonker, et al., 2005). As such,
these findings suggest that alcohol can have differential effects on the men and women
alcohol users and separate neuropsychological and imaging models of cognitive
impairment need to be considered and addressed in subsequent experimental
investigations of this population.
Researchers have found that alcohol users are more likely to rely on avoidant and
emotion-focused coping strategies than approach coping strategies which has been
associated with greater levels of psychological distress (Avants, et al., 2000) and are
strongly associated with greater alcohol use (Chung, et al., 2001). Several social learning
and psychological theories of relapse have been proposed. A well known model by
Marlatt and Gordon (1985), proposed that relapse occurs due to both interpersonal and
intrapersonal factors and is likely to occur when an individual is faced with a stressful
situation that they are unable to cope with due to maladaptive coping strategies and/or
feelings of emotional distress (i.e. depression, anxiety or stress), which decreases the
likelihood of an appropriate action being executed, that is refusing alcohol use.
The TBI literature has indicated that neuropsychological deficits can disrupt an
individual‟s ability to identify and anticipate stressful or challenging situations and
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effectively cope with them (Gossop, et al., 2002). Particularly, deficits sustained in
executive functions, such as problem solving and cognitive flexibility, reduce an
individual‟s capability to accurately appraise a stressor and employ the appropriate coping
strategies to effectively deal with it. In the case of alcohol users, it is possible that
cognitive impairments may limit the effectiveness of their coping response to a stressful
situation which then places them at a higher risk of relapse (Tapert, et al., 1999). Limited
theories of coping and relapse have incorporated cognitive ability as a possible factor
influencing this relationship. Findings from Study 2 suggests that executive dysfunction
prevents individuals from using problem focused coping strategies due to disruption in
functions such as cognitive flexibility, abstract reasoning and problem solving thought to
be important for this coping style. When individuals lack the resources to support this
style of coping, they are thought to automatically rely more heavily on avoidant coping
strategies such as self-medication (Krpan, et al., 2007). This highlights the importance of
continuing investigation into cognitive ability as a factor influencing coping and
subsequent persistent drinking.
The relationship between alcohol use, coping ability and mental health outcomes
is multifaceted. The main issue centres on the aetiology or causation of alcohol use and
mental health problems. One theory suggests that emotional distress proceeds substance
use, referred to as the SMH (Khantzian, 1985), while the other posits that emotional
distress is a consequence of substance abuse and that continued alcohol use actually
intensifies feelings of distress (Brady & Sinha, 2005). The SMH is based on three
assumptions; (1) the negative or distressing psychiatric symptoms are antecedent to the
substance use (2) the symptoms are reduced as a consequence of the substance use (3) the
substance use is continued or exceeded to maintain the symptom relief (Chutuape & de
Wit, 1995). While Study 2 provides partial support to the first hypothesis of the SMH, a
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majority of participants failed to report that alcohol use actually helped or improved their
emotional symptoms, suggesting that the second part of the SMH only pertains to a small
number of chronic alcohol users. For a majority of users, alcohol intensifies emotional
distress and leads to a vicious continued cycle between alcohol use, emotional distress
and relapse. This lends support to the rebound hypothesis, which posits that alcohol use
does not improve problems within alcohol users and is more likely to increase feelings of
depression, anxiety and stress (Blume, et al., 2000).
Study 2 also provided some evidence to support the SMH in community drinkers.
In spite of vast differences in drinking quantities and frequencies between the community
and clinical samples, the same general processes are thought to underlie drinking
behaviour. Theorists have proposed that from this normal occurrence, addiction to alcohol
could result in those who are susceptible or predisposed to developing it. That is,
individuals may have a genetic disposition to developing an AUD and in association with
other environmental factors such as increased emotional distress, poor emotion regulation
and poor coping skills, could lead to chronic alcohol use and addiction in response to
emotional distress (Khantzian & Albanese, 2008). This finding suggests that a greater
amount of research is essential in order to identify risk factors in community drinkers and
models of early prevention need to be further developed.
The primary focus of the current study was to bring together the previously
discussed variables, neuropsychological impairment, sex, emotional functioning and
coping, in order to better inform alcohol treatment research and to expand on existent
models of treatment predictors. It has been suggested that evidence for a direct
relationship between neuropsychological performance and predicted treatment outcomes
has been weak and inconsistent (Bates, et al., 2002). Based on findings from the TBI
literature, Bates, Bowden and Barry (2002) proposed that the inconsistent relationship
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between neuropsychological impairment and treatment outcomes implies that there may
be additional factors or multiple pathways involved in behavioural change associated with
treatment of alcohol use. Although cognitive impairments may not directly influence
treatment outcomes, there is evidence to suggest that it has a mediating and moderating
effect (Bates, et al., 2002).
The article outlines different models depicting various ways in which
neuropsychological deficits may influence outcome. The first is a direct model, which
suggests a direct influence of cognitive deficits on treatment outcome. The other models
involve a mediation or moderation pathway of influence and suggest that other risk
factors besides cognitive impairment may be influencing treatment outcomes. In
particular, mediation paradigms suggest that cognitive impairment affects or is affected
by other variables which consequently impacts treatment outcomes. Moderation models
on the other hand imply that deficits enhance or decrease other factors thought to affect
treatment outcomes. Study 3 demonstrated a direct relationship between memory
impairment and treatment engagement and outcome, thereby supporting a direct model of
influence.
Studies exploring the relationship between memory abilities and treatment
outcomes are limited, with most researchers focusing on the role of executive
impairments. The present study indicates the importance of memory and new learning in
models and theories of treatment and suggests the need for further investigation.
Regardless, the process of drug and alcohol treatment is complex and multi-faceted and
involves the interaction between many individuals, situational and environmental factors.
While the data of the current study supported a direct relationship between
neuropsychological impairment and treatment outcomes, it also suggests the possibility of
additional factors other than neuropsychological ability that may be involved in treatment
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outcomes in alcohol users. Given the limited sample size, the study was unable to test any
moderation and mediation models but it highlighted the need for further research
exploring factors such as sex, emotional functioning, coping and self-medication to
determine how they interact.

Clinical implications
In addition to the highlighted theoretical implications, a number of clinical
implications can be drawn from the present findings. The factors that contribute to
alcohol-related neuropsychological impairment are complex and unclear, particularly due
to the individual variability that exists in this the relationship. It appears that an
individual‟s response to alcohol varies and is influenced by preexisting and coexisting
factors that may impact on the degree to which alcohol consumption effects cognitive
functioning (Sinha, et al., 1989). Therefore, the profile of an alcohol user entering
counselling is different and so are the mechanisms that produce behavioural change
(Miller, 1991). Treatment programs need to be individualised and focus on a person‟s
existing cognitive, emotional and coping strengths in order tailor a program that fosters
and expands on these abilities.
Of particular interest, the current study emphasized the need for more effective
delivery of cognitively appropriate interventions for this population to contribute to
preventative measures being taken and further enhance treatment efficacy. Considering a
majority of short-term in-patient and out-patient rehabilitation or treatment occurs
relatively early in the abstinence phase, it is important that counsellors consider tailoring
their treatment plans for recently abstinent alcohol users to ensure that it has minimal
cognitive demands of functions such as learning, reasoning and cognitive flexibility
(Zinn, et al., 2004). For instance information presented in the initial treatment sessions
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should be concrete, easy to understand and repetitive, with the focus being on abstinence.
More complex abstract material, such as those involved with CBT, should be presented
following a sufficient time of abstinence which allows for the recovery of some cognitive
functioning (Donovan, et al., 2001; McCrady & Smith, 1986).
Although it would be beneficial to perform a neuropsychological assessment for
every individual who enters treatment to clarify their cognitive strengths and weaknesses,
this is often difficult to achieve due to cost and time factors (Knight & Longmore, 1994).
Efforts have been made to identify risk factors such as age, education, medical problems,
family history, childhood problems and previous drug use that may be useful at
identifying individuals at high-risk of potential neuropsychological impairment (Bates, et
al., 2002) and drug and alcohol agencies within Australia are developing screening
checklists that include these risk factors to identify alcohol users who may benefit from
further assessment. Nevertheless, this study has demonstrated that alcohol users in
treatment experience difficulties in visuospatial skills, memory and executive functions
and that these abilities, particularly memory, affect treatment outcome.
A relationship between executive impairment and avoidant coping strategies was
also demonstrated in the current study, suggesting that deficits in cognitive flexibility and
abstract reasoning may limit an individual‟s ability to actively engage in more effective
problem solving coping strategies. Informing counselling staff about the effects alcohol
related cognitive impairment can have on treatment engagement and treatment is
important for realistic goal setting and tailoring treatment programs accordingly. This can
be accomplished through adapting the way treatment is delivered (e.g. use visual aids to
help memory, workbooks, role-playing, repeated practice of skills), supplying additional
easy to read resources (e.g. information handouts, summary of goals and strategies),
psychoeducation, extending the delivery time of the program (i.e. give clients a longer
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time to master skills) and taking advantage of the individuals cognitive strengths
(Manning, et al., 2008). To minimise stress and frustration of clients, it may also be
helpful to adapt or grade components of the program according to the cognitive demands
of the tasks, that is introduce easy concepts during early abstinence and more difficult
tasks later on in the program (Vik, et al., 2004).
This research project proposed that visual memory impairments in alcohol users
may be secondary to difficulties in visuospatial analysis, perceptual processing, and
organizational ability which affects encoding new information and consequently impacts
new learning and problems solving. This in turn impeded treatment engagement and
outcome. Therefore treatment programs may benefit from working on a patient‟s
organisational and problem solving skills primarily to aid in cognitive recovery, prior to
teaching individuals coping skills and strategies. Particularly during early abstinence, new
information should be presented in a concrete, well-rehearsed and organised manner to
limit the demand on new learning and reasoning skills (Glass, 1991).
This study also established that individuals who have less developed coping skills
may not have the cognitive capacity to adequately use more adaptive coping strategies
and therefore rely on more passive forms of coping such as avoidant or emotion focused
coping strategies. Identifying this pattern of coping allows counsellors to teach alcohol
users alternative coping strategies in a concrete and repetitive format to reduce the
reliance on executive skills. It has been suggested that those with intact
neuropsychological functions have the necessary internal skills and abilities associated
with successful recovery, while more structured and intensive external support is needed
for those whose coping skills are less developed (Miller, 1991). It is important that
alcohol users identify various potential high-risk situations that are associated with
drinking (i.e. being at a pub with friends, or experiencing feelings of distress) and
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continually practice the use of these alternative coping strategies. It is hoped that this will
consolidate these new practices and be included in their coping repertoire so that when
faced with high-risk situations in real-life, alcohol users will automatically resort to these
practiced coping strategies, thereby placing less demand on the need for executive
abilities.
A series of studies by Simpson and colleagues (Dees, Dansereau, & Simpson,
1994; Pitre, Dansereau, Newbern, & Simpson, 1998; Simpson, Joe, Rowan-Szal, &
Greener, 1997) explored the factors within the therapeutic process (e.g. therapeutic
relations between client and therapist, treatment environment, client needs and delivery of
services) that may influence engagement in the counselling process and therefore affect
participation and attendance to counselling sessions. The researchers developed a model
which outlined cognitive, psychosocial and motivational factors that are important at
various stages of the counselling process. Of particular interest was the use of a cognitivebased visual mapping system, whereby counsellors and patients would visually set out or
map the patients problems (i.e. identify the main problem and link it to contributing
factors) and solutions to these difficulties. It acts as a visual representation of the
interrelationships between ideas, feelings, facts, and past experiences (Dees, et al., 1994).
It was found that this mapping technique enhanced the counselling process, increased the
therapeutic relationship and consequently produced greater treatment outcomes such as
improved attendance and reduced substance use (Simpson, et al., 1997). Mapping
appeared to reduce demands on memory, lower communication difficulties, and help
focus attention (Pitre, et al., 1998).
This demonstrates an effective example of how agencies can supplement existing
counselling programs with additional cognitive-based strategies for cognitively impaired
individuals, particularly given that the current study found that memory is an important
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predictor of treatment outcome. The authors however noted that the counsellors in the
study reported that the mapping technique required a considerable amount of effort and
time which may affect their tendency to apply it their existing treatment program
(Simpson, et al., 1997). Accordingly, it may be important to emphasise the long-term
benefits of this technique to their client‟s treatment outcomes in order to increase their
motivation to use it.
Cognitive remediation or rehabilitation prior to commencing the treatment process
has also been suggested, which involves providing individuals with the opportunity to
practice and develop cognitive skills in order to aid in the recovery of neuropsychological
functions (Manning, et al., 2008; Riggs & Greenberg, 2009). This has been shown to be
effective in facilitating alcohol treatment (Roehrich & Goldman, 1993; Rupp,
Baumgartner, Hinterhuber, Kurz, & Fleischhacker, 2010). For individuals with more
persisting neuropsychological impairments, a more holistic, context based rehabilitation
approach may be suitable. This approach involves teaching individuals specific
ecologically relevant psychosocial skills that can be applied to their daily lives. It aims to
help with a person‟s ability to adapt to their environment and targets the social,
emotional, motivational and vocational impairments that occur as a consequence of
cognitive dysfunction (Bates, et al., 2002). In the TBI literature, specific skills training
have been found to improve cognitive functions such as attention (N. W. Park & Ingles,
2001).
The relationship between neuropsychological impairment and treatment outcomes
is complex and as proposed by Bates, Bowden and Barry (2002), it is important to
consider additional factors which may be mediating and moderating this relationship.
This study demonstrated an interesting difference between men and women in relation to
cognitive ability and subsequent treatment outcomes. That is, it was found that men had
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poorer memory abilities than women which may have impeded their ability to learn and
recall the information presented and consequently were more likely to drop out of
treatment. To date no study has explored whether sex could be a possible mediating or
moderating factor in the relationship between neuropsychological abilities, particularly
memory, and treatment outcomes. The study also found a sex difference in the extent to
which men and women used different coping strategies, with women more likely to focus
on and vent emotions, religion and seeking social support for emotional reasons.
Coping strategies play a significant role in predicting treatment outcomes and it is
possible that the use of these coping strategies may have been a benefit to the treatment
process for women which minimised the likelihood of discontinuing counselling or
therapy. Identification of these factors has significant implications for treatment
interventions with respect to design, content and delivery. Research needs to identify sex
specific risks to help improve the treatment process and outcome. Due to differing needs,
it has been suggested that treatment interventions may need to be sex specific or modified
to be more gender sensitive and responsive (Grella, 2008). For example, men and women
respond to different types of interventions (Jarvis, 1992). Research has found that women
are less likely to seek treatment for AUDs and are more likely to present to mental health
treatment centres (Grella, et al., 2008). However, data from this study indicate that once
women enter treatment they have a comparable level of engagement and outcome as men,
and in this study, were even more likely to complete treatment.
The current study also identified that the high level of emotional distress in
alcohol users, despite varying periods of abstinence. While the source for this distress (i.e.
social, psychological or biological) and whether it preceded or followed the development
of the AUD is difficult to elucidate, it appears to be influencing the course of treatment
and prognosis. In the past, AUDs were seen as a separate disorder that was not necessarily
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influenced by psychological factors. Because of this when clients present with both
disorders, psychologists with no experience in substance issues referred them on to other
centres for drug/alcohol counselling in an attempt to resolve this issue before looking at
their mental health issues. In turn drug/alcohol counsellors are unexperienced in working
with clients who present with mental health issues. The problem with this is that there
appears to be a substantial overlap or comorbidity between AUDs and mental health
issues and consequently dealing with each issue separately does not work as effectively
(Marsh & Dale, 2005).
Several other barriers have been identified that limit treatment access for alcohol
users with additional emotional problems. These include client factors such as resistance
to therapy, concerns about stigma, medication side-effects, practitioner-centred factors
such as level of training and clinical judgement and finally systemic barriers such as lack
of continuity of care facilities, limited funding or financial availability and minimal
information about treatment options (Cameron, et al., 2006).
It has been suggested that while alcohol users with emotional issues appear to
benefit during treatment, their level of emotional functioning at the completion of
treatment is more indicative of longer-term outcomes. For instance one study found that
alcohol users with higher levels of depressive symptoms at the conclusion of treatment
were more at risk for relapse and increased drinking behaviour six and twelve months
following treatment completion. This indicates that emotional functioning post-treatment
needs to be closely monitored and additional support structures, such as continuing care
or community counselling, may need to be put in place once treatment has concluded to
minimise the risk of relapse (Gamble, et al., 2010).
It has been stated that alcohol users with greater mood problems, may require a
more focused and tailored intervention program, involving medication and
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psychotherapy, which concentrates on their emotional difficulties directly as well as their
alcohol use problems (Kodl, et al., 2008; Miller, 1991). During treatment it is also
important that the clinician establishes the symptoms, duration and chronicity of each
disorder in order to ascertain whether emotional distress preceded or followed the onset of
the AUD. This has important implications for treatment. For example treating the AUD
may reduce the incidence of depressive symptoms experienced or alternatively treating
the cause for depression may decrease the likelihood of alcohol use (Kranzler &
Rosenthal, 2003).
The relationship between alcohol use and associated emotional distress also
appears to have significant associations with an individual‟s ability to cope with or
manage these emotions. (Khantzian, 1985). Despite research indicating that drinking
actually increases or intensifies mood disturbances rather than improving them, the use of
alcohol to cope with residual mood disturbances or self-medication is a common reason
for chronic alcohol use (Blume, et al., 2000; Kushner, et al., 2000; Tomlinson, et al.,
2006). A majority of alcohol users in the current study endorsed the use of alcohol to cope
with stressors and similar to previous literature also reported that alcohol intensified their
emotional distress. This has important implications for treatment and again emphasises
the importance of treatment centres working on alcohol use and mental health issues in
conjunction, as well as developing alternative coping strategies. It has been recommended
that within therapy, counsellors should address the issue of drinking in relation to
unpleasant emotions or distress and focus on the associations between the two issues. The
current study also observed that the use of self-medication was highly associated with the
reliance of other avoidant coping strategies such as denial. Therefore it may be helpful to
work on improving the individual‟s ability to recognise their pattern of coping and teach
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them to regulate or deal with their emotions without relying on alcohol use (Lau-Barraco,
et al., 2009).
Findings from the control sample in relation to the self-medication hypothesis also
have significant implications. The current study found that while the prevalence of selfmedication was lower in the control sample compared to the alcohol users, the control
group had a comparable pattern of self-medication to cope with emotional distress.
Studies have demonstrated that in community samples, individuals using alcohol to cope
with emotional distress have been found to be a risk factor for developing an AUD
(Carpenter & Hasin, 1999). Alcohol consumption occurs on a continuum which extends
from social drinkers within the community to individuals with AUDs. In spite of great
differences in drinking quantities and frequencies between these individuals, it has been
suggested that the same general process are thought to underlie drinking behaviour. It is
differences in factors such as coping strategies that may play a role in shaping patterns of
alcohol use (Hasking & Oei, 2004). This highlights the need for further research to
elucidate the factors that prevent a social drinker who uses alcohol to cope from
becoming a problem drinker. While relapse prevention is important in alcohol users who
self-medicate, research in community samples need to focus on early detection and
prevention of drinking problems (Hasking & Oei, 2004). This highlights the importance
of more psychoeducation on self-medication and the dangers it poses to the development
of substance use problems.

Limitations and future research directions
It is often difficult to directly compare studies within this area of research as they
often differ in terms of participants studied (inpatient versus outpatient),
conceptualization of chronic alcohol use, participant demographics, exclusion and
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inclusion criteria, length of abstinence, cognitive measures employed and length of
follow-up. Furthermore the literature suggests that the risk of developing alcohol related
brain injury and associated neuropsychological deficits depends on various factors and
differs between individuals (Oscar-Berman & Marinkovic, 2003). Susceptibility depends
on the age the individual commenced drinking, diet, the amount of alcohol consumed, the
duration of abuse, the individual‟s age, sex, personality, level of education, genetic
background, family history of alcohol and general health (Parsons & Nixon, 1993). The
current study attempted to control for extraneous factors (including medical,
psychological and substance related) known to impact on cognitive and emotional
functioning in alcohol users and included a well matched control sample to also
adequately assess the effects of chronic alcohol use. However there were several
limitations that deserve discussion and should be taken into consideration when
interpreting the results of the study.
Firstly, the small sample size impacted on the significance of several variables
employed in this study and also limited the scope of the statistical analyses. Given the
small sample size for each domain assessed in Study 3, the regression analyses of the
predictors associated with treatment engagement and outcome were only exploratory. A
number of variables assessed showed a trend towards significance and the predictors
assessed in Study 3 demonstrated moderate to large effect sizes, but failed to reach
statistical significance due to the small sample size. Additionally the sample size limited
the ability to test for possible moderating and mediating relationships between the
variables to further elucidate how they interact and consequently gain a greater
understanding in how they predict treatment outcomes. Therefore the findings established
in the present study may only be a reflection of the current population and should be
replicated in a larger sample. A larger sample size would also be valuable to investigate
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whether there is a direct, moderating or mediating relationship between the variables that
were investigated.
The information gathered from participants was retrospective, self-report data
which was not collaborated by informant reports. Therefore participants may have under
or over reported the rate and amount of alcohol consumed. Despite the criticisms
associated with the validity and reliability of self-report data, it is widely used within the
substance use literature and is often the main source of data within this area of research
(Carroll, 1995; Del Boca & Noll, 2000). All forms of measurement have inherent
problems. For example collateral reports from a significant other are often used to
corroborate self-report information but are also associated with problems related to
limitations of the human memory, a lack of opportunity to directly observe the drinking
patterns and behaviours of the alcohol use and biases in how sensitive information is
relayed (Carroll, 1995; Cash & Philactides, 2006). Studies have supported the validity and
reliability of self report measurements of drinking history in alcohol users (Sobell, et al.,
1988; Sobell, Toneatto, Sobell, Leo, & Johnson, 1992) and have proposed that it is just as
valid as collateral reports (Babor, Steinberg, Anton, & Del Boca, 2000).
A further limitation to this study was that the drinking rates and abstinence length
of the alcohol sample varied from current drinkers to those who were not drinking at all,
which may have impacted on the neuropsychological profile of the sample. It is possible
that the effects of prolonged abstinence could have attenuated the cognitive deficits
observed in the study, and while the effects of intoxication and withdrawal were
controlled for, these could have also affected the results. Furthermore, while a follow-up
of three months was used in the current study, the participants recruited were at different
stages of the counselling process. Ideally, all participants should have been recruited at
the start of their treatment; however some had already started or were in the middle of
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treatment. Also for some participants, this was not their first time at treatment so this must
be taken into account as they had previously not responded to treatment. However similar
to other studies (e.g. Hunt, et al., 2009), this variability was included as this sample is
thought to be representative of the general alcohol users seeking treatment or counselling
for their AUD. The benefit of using a representative sample increases the ecological
validity of the study, as it provides information regarding cognitive and emotional
functioning of this treatment population (Schrimsher & Parker, 2008). However the
nature of this sample could limit the generalization of the results to other populations.
In addition, the follow-up aspect of the study was short-term. Alcohol use is a
long-term disorder and more research is needed to look into longer-term outcomes of
alcoholic and what predicts longer term outcomes, which may differ to the ones under
current investigation. Regardless, this study has shown that in the short-term, cognitive
functions, particularly memory, emotional functioning and coping are all important in the
treatment process. Shorter term outcome measures are more likely to reveal the actual
effect of the treatment intervention rather than longer term outcome studies (Sobell, et al.,
1995). Identifying factors which affect the effectiveness of treatment early on in the
process is important as it enables clinicians to tailor their treatment plan accordingly
(Adamson, et al., 2009). The more a participant is able to engage in treatment, the better
the outcomes will be.
Participants for the study were also sourced from different counselling agencies
and consequently had differing treatment programmes or forms of treatment (i.e. mixed or
individual counselling). Additionally, some participants were involved in a residential
recovery program, while others attended an out-patient community health centre. It has
been proposed that individuals within in-patient facilities often experience more severe
consequences than out-patients (Fein, et al., 2002) and that individuals with cognitive
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impairment fare better within in-patient than out-patient care (Rychtarik, et al., 2000).
However, it has also been established that different forms of treatment provide similar
treatment outcomes in alcohol users (Project MATCH Research Group, 1998) and
statistical comparisons in this study found that participants had comparable demographic
characteristics and showed no difference on the treatment outcome variables.
Lastly, the participants included within the alcohol sample all had high reported
levels of emotional distress, therefore it was difficult to elucidate the relationship between
neuropsychological performance and symptoms of depression and anxiety. Future studies
would benefit by directly comparing alcohol users with a high level of emotional distress
to those with a lower level of distress.
Prior history of other substance use may have also impacted on
neuropsychological profile. Use of other substances such as marijuana, heroin and
cocaine is common among individuals with an AUD. Therefore the unique contribution of
each drug on cognitive functioning has been hard to reliably ascertain due to an increase
in the prevalence of polysubstance use (Carpenter & Hittner, 1997; Selby & Azrin, 1998).
Neuropsychological deficits caused by polysubstance use have been found to exceed
those displayed by single substance users (Selby & Azrin, 1998) and because of the
widespread effect substance use has on all areas of the brain, users of differing types of
drugs tend to show similar neurocognitive profiles (Lundqvist, 2005; Rogers & Robbins,
2001). While this study, along with other studies, focused on the cognitive effects of one
substance (alcohol) which users reported as being their preferred substance or the one
which they have entered treatment for, a majority of users have had a history of
polysubstance use, so the cognitive deficits established cannot be reliably attributed to
alcohol (Verdejo-Garcia, et al., 2004).
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One study found that in a sample of individuals with alcohol dependence; 30-60%
also used cocaine, 20-50% used marijuana, 12-20% consumed benzodiazepines and 710% used heroin (Petry, 2001). Impairments observed may be a result of a cumulative
effect rather than the specific action of alcohol by itself (Nixon, 1999). One study found
that as compared to individuals with an AUD only, individuals with an additional
diagnosis of one or more drug use disorders demonstrated poorer performances on
measures of verbal ability, memory, and processing speed (Bates, et al., 2002). For future
studies it is recommended that researchers gain a detailed substance use history so that the
cognitive effects found can be interpreted based on the individual and cumulative effects
of the substances used. Researchers could also use an experimental design whereby the
effect of the substance of interest is compared to a control group of users of a different
substance (Verdejo-Garcia, et al., 2004).
While some cognitive differences were found between the alcohol and control
group, some neuropsychological functions did not differ between the two groups. This
lack of difference could be a product of the measures used. It is possible that the tasks
were not demanding enough to tease out mild cognitive differences. Imaging studies have
indicated that alcoholics can perform at comparable levels as normal controls but differ in
the cortical areas recruited during the tasks. Furthermore, alcohol users tend to use
preserved verbal strategies to compensate for specific spatial deficits (Pfefferbaum,
Desmond, et al., 2001). However this compensatory process used to normalise
performance is only beneficial in tasks with a lower cognitive demand (i.e. tasks with a
single component). In tasks that require processing multiple aspects or performing several
concurrent activities, alcoholics have been found to experience great difficulty,
particularly tasks that have a spatial working memory component (Chanraud, et al.,
2010). Future studies could expand on this work by moving away from traditional
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neuropsychological/alcohol models and tasks and explore the newer models of
impairment in alcohol use which focus on the importance of efficient cortical processing
by using tasks with a greater cognitive demand.
It also highlights the need for ongoing collaboration between neuropsychological
and imaging research, to elucidate a model for the effects of alcohol on the brain and
behaviour and therefore a comprehensive model of the mechanisms involved with
addiction and relapse. It is thought that until a clear understanding of the underlying
aetiology and structure of AUDs is established, it is difficult to devise or put in place
appropriate intervention strategies that will have lasting effects (Giancola & Moss, 1998).
With regard to coping strategies, this study intended to extend previous findings
by measuring specific facets of coping in alcohol users rather than assessing broader
categories of coping such as avoidant and active coping strategies. The COPE
questionnaire measures various ways people cope with situations and has been used to
assess coping strategies in clinical and community alcohol users. However only five of
the 15 coping factors were included in the present study, as they were the only ones to
have been found to be stable in community drinkers and alcohol-dependent samples and
reliably distinguish between the groups (Hasking & Oei, 2002a, 2007). A majority of
these coping strategies can be classified as maladaptive, which limited this studies ability
to look at a broader range of coping facets, including more active coping strategies, and
the extent to which alcohol users may differ to healthy controls. Furthermore it would
have been of interest to see whether other coping strategies are related to executive
functioning and self-medication, as well as exploring whether they are more effective at
predicting treatment outcomes.
Conclusion
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Alcohol use disorder is a chronic disease, with the process of addiction, treatment
and relapse being a continual and life long process. A majority of alcohol users relapse at
some point following treatment and many of them will subsequently go through treatment
or counselling again. Skills learnt through drug and alcohol counselling are aimed at
increasing the likelihood of abstinence, therefore it is imperative that alcohol users are
able to engage effectively in the process to minimise the occurrence of relapse. It has
been found that as compared to individuals who receive treatment, those who do not are
more likely to relapse and less likely to achieve long-term success in overcoming their
alcohol use problems (Moos & Moos, 2007b). Additionally, length of stay within
treatment is one of the most consistent predictors of long-term outcomes (Simpson, 1979,
1981, 2001). Therefore it is imperative that the underlying factors that affect early
treatment engagement and impede treatment completion and success are resolved.
Ascertaining variables which predict treatment outcome is valuable in the clinical
setting as it distinguishes certain client groups who may be attaining poorer outcomes,
identifies areas of treatment which can need to be targeted and helps enhance accurate
prognosis for clients in terms of treatment planning including intervention type, duration,
intensity and realistic goal setting (Adamson, et al., 2009). This study intended to identify
the possible factors involved in hindering an individual‟s ability to engage effectively
early within treatment. It highlighted the importance of cognitive functioning, particularly
memory abilities, in response to successful alcohol and drug counselling. The project also
identified further factors such as sex, emotional functioning and coping strategies which
may also influence an individual‟s ability to effectively engage in treatment and warrant
further investigation in a larger sample. The interaction between these factors and whether
they mediate or moderate the relationship between cognitive functioning and treatment
outcome is also of interest and should be looked at in a larger sample. It is hoped that the
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factors identified will contribute to the formulation of specialised counselling
interventions and consequently lead to better treatment outcomes. A better understanding
of an individual‟s mental and cognitive health can lead to more effective intervention
plans within drug and alcohol counselling agencies and consequently greater treatment
success for individuals.
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APPENDICES
Appendix A
Clinical structured interview for alcohol using participant group

Date of assessment_________________________________

Participant No________

Basic Demographics
1.
2.
3.
4.

Gender
MALE
FEMALE
Date of Birth........................................................................ Age..............................
Is English your first language, or are you proficient in speaking English?
Where do you currently live:
Alone
With others
Supported accommodation
Residential Treatment Facility
Homeless
Other

5. Are you:
Married
Divorced / Separated
De Facto
Single
Educational and occupational history
1. How old were you when you left school? .....................................................
2. How many years of education have you completed?
0 years
No schooling
1-7 years

Primary school (inc prep)

8 years

Completed yr 7

9 years

Completed yr 8

10 years

Completed yr 9

11 years

Completed yr 10

12 years

Completed yr 11

13 years

Completed yr 12

14-15 years

Some university, college or Tafe

16 + years

Completed university, college
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3. Are you currently working?
YES
F/time
P/time
Volunteer
NO - If not why did you leave ................................................................................
..................................................................................................................................
4. What is/was your main occupation? (i.e. the job that you spent the longest period
of your life working in)............................................................................................
Medical history
1. Have you been diagnosed or treated for the following
Details
(when, type, severity, treatment)
Stroke or any transient effects of stroke
Tumour
Head injury / brain damage
Heart problems (e.g. heart attack)
Dementia
Vascular disease
Epilepsy
Other neurological conditions
Other medical conditions

Y/N
Y/N
Y/N
Y/N
Y/N
Y/N
Y/N
Y/N
Y/N

2. Have you ever been involved in an accident (e.g. sports, motor vehicle etc.) that
resulted in a period of unconsciousness, or have you suffered any form or head
injury?
NO
YES – Details
................................................................................................................................................
................................................................................................................................................
3.

Do you suffer from any type of learning disorder?
NO
YES – Details
................................................................................................................................................
................................................................................................................................................

4. Medication
Name of
medication

Dose, if known

How often you take it? How long have you been
taking this?
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5. Do you suffer from:
a. Hearing impairment

Yes

No

b. Visual impairment

Yes

No
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Relationship History
Do you have any people in your life who are supporting you at this time? Who are
your they? (Example: family or friends).................................................................
................................................................................................................................
.................................................................................................................................
History Alcohol and drug use
1. Lifetime use history
Alcohol

Cannabis

Inhalants

amphetamine heroin

nicotine

Presc.
pills

/7

/7

/7

/7

/7

/7

/7

/30

/30

/30

/30

/30

/30

/30

First used
(age of onset)
Age regular
use
Route of use
Ave daily use
Days used in
past 7 days
Days used in
past month
When last
used
How long like
this

2. Why do you think you started to use alcohol? What function, purpose or role do you
think alcohol has for you?
..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
3.

Have you had periods of abstinence?
NO – reasons why
.................................................................................................................................................
................................................................................................................................................
YES
When........................................................................................................................................
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Duration..................................................................................................................................
Reason for success/failure
..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
4. How do you think alcohol use has affected your:
 Social relationships (family, friends, social isolation, falling outs)
.........................................................................................................................................
..................................................................................................................................................
................................................................................................................................
 Self care (eating – good food, regularly, showering, grooming/appearance, sleeping
patterns – regular)
.........................................................................................................................................
..................................................................................................................................................
................................................................................................................................
 Employment (attaining and maintaining a job, not showing up, solving problems,
being able to carry out tasks)
.........................................................................................................................................
..................................................................................................................................................
................................................................................................................................
 Offending behaviour (prison, drink driving, assault, theft)
.........................................................................................................................................
..................................................................................................................................................
................................................................................................................................
 Emotional behaviour/control (mood swings, quick to anger, more sensitive)
..................................................................................................................................................
..................................................................................................................................................
.......................................................................................................................
Alcohol and Drug treatment history
1. Have you had treatment before?
NO – reasons why
..................................................................................................................................................
..................................................................................................................................................
YES
What type.............................................................................................................................
When.....................................................................................................................................
Duration................................................................................................................................
Reason for success/failure
..................................................................................................................................................
..............................................................................................................................................
2. What is your current form of treatment and briefly describe what it involves?

3.

..................................................................................................................................................
............................................................................................................................................
Name of counsellor and agency ..................................................................................

4. What date did you start counselling?...........................................................................
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5. How many sessions have you had of counselling so far?..........................................
6. How often do you see your counsellor? ...................................................................
7. How long do you have left of your counselling?......................................................
8. Treatment goals - What do you hope to achieve through counselling? What are
your specific goals – alcohol reduction, abstinence, identification of triggers,
engagement in activities, improving social relationships, employment, and
housing?
.............................................................................................................................................
.............................................................................................................................................
.......................................................................................................................................
Psychiatric History
1. Have you been diagnosed or treated for the following:
Age of onset, when
Depression
Anxiety
Schizophrenia
Bipolar Disorder
Eating Disorder
OCD
Personality Disorder

Y/N
Y/N
Y/N
Y/N
Y/N
Y/N
Y/N

Details (type, severity, treatment):
................................................................................................................................................
................................................................................................................................................
2. Do you think there is a relationship between your mental health problems and your
alcohol use? (do you think alcohol helps your depression/anxiety, or does it make the
symptoms worse?
NO – reasons why
................................................................................................................................................
................................................................................................................................................
YES - reasons why
................................................................................................................................................
................................................................................................................................................
3. Which problem do you think came first, your alcohol use or mental health
problems?
alcohol use then dep/anx
................................................................................................................................................
................................................................................................................................................
dep/anx then alcohol use
................................................................................................................................................
................................................................................................................................................
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Cognitive functioning history
1. Do you have any problems with your:
Y

N

How would you rate it out of 10?

Memory
Speed of thinking
Attention
Planning/Organisation
Getting lost/Direction Finding
Other problems
2. Do you think any of these difficulties could be related to your alcohol use?
NO – reasons why
.............................................................................................................................................
.............................................................................................................................................
YES - reasons why
.............................................................................................................................................
.............................................................................................................................................
Feedback
Do you want feedback about the research findings?

Y/N

Contact details ............................................................................................
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Appendix B
Clinical structured interview for control participant group
Participant Questionnaire
Thank you for taking the time to complete this questionnaire. Please bring the completed
questionnaire with you to your appointment.
Basic Demographics
1. Gender
MALE
2. Age .....................
3. Is English your first language?
Yes

No

FEMALE

If No, what is your first language……………………

4. Where do you currently live:
Alone
With others
Supported accommodation
Residential Treatment Facility
Homeless
Other
5. Are you:
Married
Divorced / Separated
De Facto
Single
Educational and occupational history
1. How old were you when you left school? .....................................................
2. How many years of education have you completed?
0 years
No schooling
1-7 years

Primary school (inc prep)

8 years

Completed yr 7

9 years

Completed yr 8

10 years

Completed yr 9

11 years

Completed yr 10

12 years

Completed yr 11

13 years

Completed yr 12

14-15 years

Some university, college or Tafe

16 + years

Completed university, college
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3. Are you currently working?
YES

F/time

P/time

Volunteer

NO - If not why did you leave .........................................................................
..........................................................................................................................
4. What is/was your main occupation? (i.e. the job that you have spent the longest
period of your life working in)...................................................................................
Medical history
1. Have you been diagnosed or treated for the following
Details (when, type, severity, treatment)
Stroke or any transient effects of stroke
Tumour
Head injury / brain damage
Heart problems (e.g. heart attack)
Dementia
Vascular disease
Epilepsy
Other neurological conditions
Other medical conditions

Y/N
Y/N
Y/N
Y/N
Y/N
Y/N
Y/N
Y/N
Y/N

2. Have you ever been involved in an accident (e.g. sports, motor vehicle etc.) that
resulted in a period of unconsciousness, or have you suffered any form or head
injury?
NO
YES – Details (period of loss of consciousness, hospitalisation etc. )
............................................................................................................................................
.............................................................................................................................................
3. Do you suffer from any type of learning disorder?
NO
YES – Details (e.g. Dyslexia)
.............................................................................................................................................
.........................................................................................................................................
4. Medication
Name of medication

Dose
How often you take it? How long have you been
(if known)
taking this?

5. Do you suffer from:
a. Hearing impairment

Yes

No

b. Visual impairment

Yes

No
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Relationships
 Family (please tick the box that most relates to your situation):
In recent times when I have been faced with an emotional problem I have felt supported
by my family
In recent times when I have been faced with an emotional problem I have NOT felt
supported by my family
 Friends (please tick the box that most relates to your situation):
In recent times when I have been faced with an emotional problem I have felt supported
by my friends
In recent times when I have been faced with an emotional problem I have NOT felt
supported by my friends
 Support services or other health professionals e.g. Counsellor, psychologist, GP
(please tick the box that most relates to your situation):
In recent times when I have been faced with an emotional problem I have received
support from a service or health care professional
In recent times when I have been faced with an emotional problem I have NOT received
support from a service or health care professional

Current Alcohol use
1. How much alcohol do you drink per week?
Nil
1 – 2 standard drinks
3- 4 standard drinks
5 – 7 standard drinks
7 – 10 standard drinks
10-20 standard drinks
More than 20 standard drinks

2. What function, purpose or role do you think alcohol has for you most of the time?
Please circle the number that most relates to your situation
(1= strongly disagree, 2= somewhat disagree, 3= unsure, 4=somewhat agree, 5=strongly agree).

PREDICTORS OF ALCOHOL USE TREATMENT

Alcohol helps me become more sociable
Alcohol is a release from problems in my life
Alcohol helps me relax
Alcohol helps me have fun
I enjoy alcohol with a meal
Alcohol helps me to pass the time
Alcohol helps me to fit in with my friends
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1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

Other........................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
Mental Health History
1. Have you been diagnosed or treated for any of the following:
Age of onset and type of treatment
Depression

Y/N

Anxiety

Y/N

Schizophrenia

Y/N

Bipolar Disorder

Y/N

Eating Disorder

Y/N

Obsessive Compulsive Disorder

Y/N

Personality Disorder

Y/N

2. Do you think there is a relationship between your mental health and your alcohol
use?
(1= strongly disagree, 2= somewhat disagree, 3= unsure, 4=somewhat agree, 5=strongly agree).

Immediate effects (at the time of drinking alcohol)
Alcohol improves my mood when I’m feeling low

1

2

3

4

5

Alcohol relaxes me when I’m feeling anxious

1

2

3

4

5

Alcohol makes me feel worse when I’m feeling low

1

2

3

4

5

Alcohol makes me feel worse when I’m feeling anxious

1

2

3

4

5
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Later effects (in the days following alcohol use)
Alcohol improves my mood when I’m feeling low

1

2

3

4

5

Alcohol relaxes me when I’m feeling anxious

1

2

3

4

5

Alcohol makes me feel worse when I’m feeling low

1

2

3

4

5

Alcohol makes me feel worse when I’m feeling anxious

1

2

3

4

5

3. If you do suffer from low mood or anxiety/personal distress, which do you think
came first, your alcohol use or these problems?
N/A – I have never had these problems
alcohol use then low mood or anxiety/personal distress
Comments:............................................................................................................................
................................................................................................................................................
low mood or anxiety/personal distress then alcohol use
Comments:............................................................................................................................
................................................................................................................................................
Thinking and Memory skills
1. Do you have any difficulties with your:
(1= strongly disagree, 2= somewhat disagree, 3= unsure, 4=somewhat agree, 5=strongly agree)
Memory
1
2
3
4
5
Speed of thinking
1
2
3
4
5
Attention
1
2
3
4
5
Planning and Organisational skills
1
2
3
4
5
Getting lost – following directions
1
2
3
4
5
Problem solving
1
2
3
4
5
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Appendix C
Capacity Screening Tool

Capacity Screening Tool
Ensure the participant has read the Participant Information Sheet before going through
this checklist. Once the participant has read the Participant Information Sheet and had the
opportunity to ask questions, please assess the following:

Can the participant tell you in his or her own words:
What their participation in this research project would involve

Yes / No

What their options are, including the option of not participating if they
choose not to or withdrawing from the study

Yes / No

What the reasonably foreseeable consequences of each option are

Yes / No

Are you of the opinion that the decision is not based on
delusional thinking

Yes / No

If the answer to any of these points is “No”, there is evidence that the person may lack the
capacity to make the decision to participate in this research.
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Appendix D
Participant Advertisement

VOLUNTEERS WANTED!

Would you like a $30 Coles Gift Voucher?
Volunteers are wanted to participate in a study looking at the relationship between
alcohol use, cognitive health, coping strategies and mood.
We are looking for:
· Males and females
· Aged between 18 and 60 years of age
· Are attending counselling for alcohol use
· Not currently presenting with any acute psychiatric condition
· Not heavily using other drugs
· Are fluent in English
If you are interested in learning about your cognitive and mental health please pick up an
information sheet at the reception!
As a volunteer, you will be asked to:
Attend one 2 hour session
· Complete a few questionnaires
· Complete a cognitive assessment (paper and pencil tasks)
You will get:
· A $30 Coles gift card to thank you for your time
· Information about your cognitive and mental health that may be helpful with
your treatment within the counselling agency
Research
study on
alcohol
use,
cognitive
health,
coping
and mood
Contact
Holly or
Melissa
on: 9479
3591 or
0433 130
362

Research
study on
alcohol
use,
cognitive
health,
coping
and mood
Contact
Holly or
Melissa
on: 9479
3591 or
0433 130
362

Research
study on
alcohol
use,
cognitive
health,
coping
and mood
Contact
Holly or
Melissa
on: 9479
3591 or
0433 130
362

Research
study on
alcohol
use,
cognitive
health,
coping
and mood
Contact
Holly or
Melissa
on: 9479
3591 or
0433 130
362

Research
study on
alcohol
use,
cognitive
health,
coping
and mood
Contact
Holly or
Melissa
on: 9479
3591 or
0433 130
362

Research
study on
alcohol
use,
cognitive
health,
coping
and mood
Contact
Holly or
Melissa
on: 9479
3591 or
0433 130
362

Research
study on
alcohol
use,
cognitive
health,
coping
and mood
Contact
Holly or
Melissa
on: 9479
3591 or
0433 130
362

Research
study on
alcohol
use,
cognitive
health,
coping
and mood
Contact
Holly or
Melissa
on: 9479
3591 or
0433 130
362
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Appendix E
Control group Participant Information and Consent Form

Participant Information Sheet
THE RELATIONSHIP BETWEEN ALCOHOL USE, COPING STRATEGIES,
COGNITIVE HEALTH AND MOOD
Researchers:

Melissa Desfosses
Doctor of Clinical Neuropsychology Candidate
School of Psychological Science
La Trobe University
Holly Meadows
Doctor of Clinical Neuropsychology Candidate
School of Psychological Science
La Trobe University

Supervisors:

Professor Simon Crowe
School of Psychological Science
La Trobe University
Mr Martin Jackson
School of Psychological Science
La Trobe University

1. Your Consent
Please read this Participant Information Sheet carefully. Feel free to ask questions about
any of this information. Your participation is voluntary.
2. Purpose and Background
This research is part of two projects that are exploring the relationship between cognitive
health, coping strategies, mental health, and recreational alcohol use. Previous research
has shown that alcohol use affects cognitive and mental health as well as people‟s
perceptions of their own cognitive functioning. Your participation will help further our
understanding of the effects of alcohol and guide future preventative and treatment
measures. Participants do not need to be regular drinkers of alcohol to participate in this
study as we are looking at the differences related to various levels of alcohol
consumption, including people who do not drink at all.
The results of this research will be used to help the researchers Melissa Desfosses and
Holly Meadows obtain their Doctoral degrees in Clinical Neuropsychology and may be
used in reports, journal article publications and academic conference proceedings.
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3. Procedures
Your participation in this study will involve completing some preliminary questionnaires
and attending one 1.5 hour session.
You will be asked to provide some information about your alcohol use history, medical
history and some personal history such as your employment and educational background.
This will be sent to you in the form of a questionnaire.
You will also be asked to complete some questionnaires relating to mood and coping style
which will posted to you before your attendance.
The 1.5 hour session will involve you completing other tasks with one of the researchers
which will assess your cognitive functioning as part of a research based
neuropsychological assessment.
Feedback about individual results cannot be provided as this assessment is for research
purposes only. However, feedback about group results can be requested and will be
forwarded at the conclusion of the study.
4. Risks and Benefits
This research will improve our understanding of the multiple factors associated with
alcohol use and how this influences mental and cognitive health. The findings from this
study can assist with informing future directions in alcohol research and in the treatment
of alcohol related problems.
You will be asked to provide some information about your alcohol and mental health
history and how you perceive your cognitive health. There is the possibility that some
participants may have an emotional reaction when discussing this kind of information.
Should this occur, please contact Lifeline on 13 11 44 for counselling support. However,
the researchers are sensitive to this issue and will not pursue topics that you feel
uncomfortable with.
5. Privacy, Confidentiality and Disclosure of Information
All of the information that you provide to the researchers is confidential will be stored in
a securely and will be accessible only to the researchers.
In accordance with relevant Australian and/or Victorian privacy and other relevant laws,
you have the right to access the information collected and stored by the researchers about
you. You are also able to request a summary of the research findings once the study has
finished. Please contact one of the researchers named below if you would like to access
this information but this will not include your own individual data.
Only group data from which you could not be identified will ever be published or
presented at conferences. Data gathered about you will remain anonymous and only
disclosed with your permission, as required by law. There are some limitations to
confidentiality where disclosure of information to relevant persons or authorities is
required. These include if there is: potential of serious physical danger to you or someone
else, risk of child abuse, or information is legitimately subpoenaed by a court or otherwise
authorised for release by law.
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6. Contact Details
Any questions regarding this project may be directed to the Researchers (s):
Melissa Desfosses
School of Psychological Science
La Trobe University
Ph: 9479 3591 or
Holly Meadows
School of Psychological Science
La Trobe University
Ph: 9479 3591 or
Professor Simon Crowe
School of Psychological Science
La Trobe University
Ph: 9479 1380
Mr Martin Jackson
School of Psychological Science
La Trobe University
Ph: 9479 2472
If you have any complaints or questions that the investigator has not been able to
answer to your satisfaction, you may contact the Secretary, Human Ethics Committee,
Research and Graduate Studies Office, La Trobe University, Victoria, 3086, (ph: 03
9479 1443, e-mail: humanethics@latrobe.edu.au).
7. Participant Withdrawal
You have the right to withdraw from active participation in this project within four
weeks of participating and to request that data arising from your participation are not
used in the research project, provided that this right is exercised within four weeks of
the completion of your participation in the project. You are asked to notify the
investigator by telephone that you wish to withdraw your consent for your data to be
used in this research project and complete the “Withdrawal of Consent Form”.
Withdrawal from the study will have no impact on your current counseling service.
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Statement of Informed Consent
THE RELATIONSHIP BETWEEN ALCOHOL USE, COPING STRATEGIES,
COGNITIVE HEALTH AND MOOD

I _______________________________________________ have read (or, where
appropriate, have had read to me) and understood the participant information sheet
and any questions I have asked have been answered to my satisfaction. I agree to
participate in the project, realising that I may withdraw within four weeks of
participating by contacting the researchers (Melissa Desfosses and Holly Meadows). I
agree that research data provided by me or with my permission during the project may
be included in a thesis, presented at conferences and published in journals on the
condition that neither my name nor any other identifying information is used.
Participant’s name (printed): ……………………………………………………
Signature: …………………………………………………………………………
Date:……………………………………………………….
Name of Investigator: Melissa Desfosses
Signature: …………………………………………………………………………
Date:……………………………………………………….

Name of Investigator: Holly Meadows
Signature: …………………………………………………………………………
Date:……………………………………………………….

Name of Student Supervisors: Professor Simon Crowe
Mr Martin Jackson
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Withdrawal of Consent for Use of Data Form
THE RELATIONSHIP BETWEEN ALCOHOL USE, COPING STRATEGIES,
COGNITIVE HEALTH AND MOOD

I, ________________________________________________ wish to WITHDRAW
my consent to the use of data arising from my participation.

Data arising from my

participation must NOT be used in this research project as described in the Information
and Consent Form.

I understand that data arising from my participation will be

destroyed provided this request is received within four weeks of the completion of my
participation in this project. I understand that this notification will be retained together
with my consent form as evidence of the withdrawal of my consent to use the data I
have provided specifically for this research project.

Participant‟s name (printed): ……………………………………………………

Signature: .………………………………………………………………………
Date:……………………………………………………….
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Appendix F
Alcohol group Participant Information and Consent Form

Participant Information Sheet
COGNITIVE PERFORMANCE AND MENTAL HEALTH OUTCOMES IN
ALCOHOL USERS INVOLVED IN ALCOHOL AND DRUG COUNSELLING

Researchers:

Melissa Desfosses
Doctor of Clinical Neuropsychology Candidate
School of Psychological Science
La Trobe University
Holly Meadows
Doctor of Clinical Neuropsychology Candidate
School of Psychological Science
La Trobe University

Supervisors:

Professor Simon Crowe
Senior Lecturer
School of Psychological Science
La Trobe University
Mr Martin Jackson
Senior Lecturer/Clinic Director
School of Psychological Science
La Trobe University

1. Your Consent
You have been offered to participate in this research project because you are currently
engaged in counselling for alcohol use.
Please read this Participant Information Sheet carefully. Feel free to ask questions about
any of this information. You may also want to discuss the project with a relative or friend
or your local health worker. Feel free to do this.
Your participation is voluntary and will have no impact on your current counselling
service.
2. Purpose and Background
This research is part of two projects that are exploring the relationship between cognitive
health, coping strategies, mental health, and alcohol use history. Previous research has
shown that alcohol use affects cognitive and mental health. Your participation will help
further our understanding of the risk factors of alcohol and guide future preventative and
treatment measures.
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The results of this research will be used to help the researchers Melissa Desfosses and
Holly Meadows obtain their Doctoral degrees in Clinical Neuropsychology and may be
used in reports, journal article publications and academic conference proceedings.
3. Procedures
Your participation in this study will involve attending one 2 hour session. This session
will be conducted at your counselling agency.
Please don‟t drink alcohol before your assessment because it can affect your performance
on testing. Because of this you will be breath tested before the session begins. If your
blood alcohol level is greater than zero, the session will be rescheduled.
The first part of the session will involve you talking to the researcher about your
substance use history, medical history and some personal history such as your
employment and educational background.
The second part of participation will involve you completing some questionnaires relating
to mood and coping style and completing other tasks with one of the researchers which
will assess your cognitive health as part of a research based neuropsychological
assessment.
The researchers will also follow-up with your counsellor three months after your
assessment to see how many treatment goals have been met and your overall progress.
This part of the study is evaluating the effect of cognitive and mental health factors on
treatment outcomes.
4. Risks and Benefits
All participants will be provided with general feedback and strategies (based on how the
group performed as a whole). This feedback can provide you and your counsellor with
strategies to help you reach your goals. Many people find that this kind of information
can help them to understand what is going on for them and learn how to better manage
some difficulties they may be experiencing.
This research will also further understanding of the multiple factors associated with
alcohol use and how this influences social, mental and cognitive health. This project can
contribute further enhance the effectiveness of current treatment.
You will be asked to provide some information about your alcohol history. There is the
possibility that some participants may have an emotional reaction when discussing this
kind of information. The researchers are sensitive to this issue and will not pursue topics
that you are uncomfortable with.
5. Privacy, Confidentiality and Disclosure of Information
All of the information that you provide to the researchers is confidential and will be
stored securely and will be accessible only to the researchers.
You will be provided with feedback regarding your assessment. In accordance with
relevant Australian and/or Victorian privacy and other relevant laws, you have the right to
access the information collected and stored by the researchers about you. You are also
able to request a summary of the research findings once the study has finished. Please
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contact one of the researchers named below if you would like to access your results and
information but this will not include the actual test documents.
Only group data from which you could not be identified will ever be published or
presented at conferences. Data gathered about you will remain anonymous and only
disclosed with your permission, as required by law. There are some limitations to
confidentiality where disclosure of information to relevant persons or authorities is
required. These include if there is: potential of serious physical danger to you or someone
else, risk of child abuse, or information is legitimately subpoenaed by a court or otherwise
authorised for release by law.
6. Contact Details
Any questions regarding this project may be directed to the Researcher(s):
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Melissa Desfosses
School of Psychological Science
La Trobe University
Ph: 9479 3591 or
Holly Meadows
School of Psychological Science
La Trobe University
Ph: 9479 3591 or
Professor Simon Crowe
School of Psychological Science
La Trobe University
Ph: 9479 1380
Mr Martin Jackson
School of Psychological Science
La Trobe University
Ph: 9479 2472
If you have any complaints or questions that the investigator has not been able to answer
to your satisfaction, you may contact the Secretary, Human Ethics Committee, Research
and Graduate Studies Office, La Trobe University, Victoria, 3086, (ph: 03 9479 1443, email: humanethics@latrobe.edu.au).

7. Participant Withdrawal
You have the right to withdraw from active participation in this project within four weeks
of participating and to request that data arising from your participation are not used in the
research project, provided that this right is exercised within four weeks of the completion
of your participation in the project. You are asked to notify the investigator by telephone
that you wish to withdraw your consent for your data to be used in this research project
and complete the “Withdrawal of Consent Form”. Withdrawal from the study will have
no impact on your current counseling service.
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Statement of Informed Consent
COGNITIVE PERFORMANCE AND MENTAL HEALTH OUTCOMES IN
ALCOHOL USERS INVOLVED IN ALCOHOL AND DRUG COUNSELLING

I _______________________________________________ have read (or, where
appropriate, have had read to me) and understood the participant information sheet and
any questions I have asked have been answered to my satisfaction. I agree to participate
in the project, realising that I may withdraw within four weeks of participating by
contacting the researchers (Melissa Desfosses and Holly Meadows). I agree that research
data provided by me or with my permission during the project may be included in a
thesis, presented at conferences and published in journals on the condition that neither my
name nor any other identifying information is used.
Participant’s name (printed): …………………………………………………………
Signature: …………………………………………………………………………...….
Date:……………………………………………………….
Name of Investigator: Melissa Desfosses
Signature:………………………………………………………………………………
Date:……………………………………………………….

Name of Investigator: Holly Meadows
Signature:………………………………………………………………………………
Date:……………………………………………………….

Name of Student Supervisors: Professor Simon Crowe
Mr Martin Jackson
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AUTHORITY TO RELEASE INFORMATION
COGNITIVE PERFORMANCE AND MENTAL HEALTH OUTCOMES IN
ALCOHOL USERS INVOLVED IN ALCOHOL AND DRUG COUNSELLING

I_____________________________________________________________
(name of person)
of ___________________________________________________________
(address)
hereby give permission to _______________________________________
(name of counsellor)
of____________________________________________________________
(counselling agency)
to release to _________________________________of La Trobe University
the information related to my progress in counselling as part of my participation in the
above research projects. This may include information such as achievement of treatment
goals, participation in treatment, type of treatment received and alcohol consumption.

Name: ______________________________________________________
Signed: ______________________________________________________
Date: ______________________________
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Withdrawal of Consent for Use of Data Form
COGNITIVE PERFORMANCE AND MENTAL HEALTH OUTCOMES IN
ALCOHOL USERS INVOLVED IN ALCOHOL AND DRUG COUNSELLING

I, ________________________________________________ wish to WITHDRAW my
consent to the use of data arising from my participation.

Data arising from my

participation must NOT be used in this research project as described in the Information
and Consent Form. I understand that data arising from my participation will be destroyed
provided this request is received within four weeks of the completion of my participation
in this project. I understand that this notification will be retained together with my
consent form as evidence of the withdrawal of my consent to use the data I have provided
specifically for this research project.

Participant‟s name (printed): ……………………………………………………………
Signature: …………………………………………………………………………………
Date:……………………………………………………….
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Appendix G
Skewness and Kurtosis values of Study 1 for the Alcohol and Control Group

Table G1
Skewness and Kurtosis of Demographic Characteristics for the Alcohol and Control
Groups (N = 60)
Measure

Age
Yrs Edu
FSIQ (WASI)
Length of alcohol use
(yrs)
Amount of alcohol
consumedT (kgs)
Length of abstinenceT
(days)
Note: T = trimmed.

Group

Prior to Transformation

After Transformation

ZSkewness

ZKurtosis

ZSkewness

ZKurtosis

Alcohol
Control
Alcohol
Control
Alcohol
Control
Alcohol

-0.56
-0.33
1.34
1.62
-0.10

-1.24

0.45

-0.98

Control
Alcohol

0.00
11.06

-1.36
28.60

3.21

1.67

Control
Alcohol

6.49
13.17

11.70
37.51

2.26
3.10

-0.06
1.08

-0.39
-0.31
-0.93
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Table G2
Skewness and Kurtosis of Assessment Scores of Study 1 for the Alcohol and Control
Groups (N = 60)
Measure

Group

ROCFT - Copy
Block Design
ROCFT-Recall
CVLT
Total immediate-recall
CVLT
Short delay
CVLT
Long delay
Similarities
Matrix Reasoning
Trial Making Test (B-A)
FAS
Animals
WCST-64 total correct
WCST-64 pers errsT
WCST-64 non pers errs
DepressionT
AnxietyT
Stress

LN

Prior to Transformation

After Transformation

ZSkewness

ZKurtosis

ZSkewness

ZKurtosis

Alcohol
Control
Alcohol
Control
Alcohol
Control
Alcohol

-0.54
0.02
0.64
-2.09
0.02
-0.61
0.26

-0.87
-1.05
-1.22
0.33
-0.90
-0.47
-0.49

Control
Alcohol

-0.20
-0.44

-1.00
-0.22

Control
Alcohol

-1.27
-1.36

0.62
0.43

Control
Alcohol
Control
Alcohol
Control
Alcohol
Control
Alcohol
Control
Alcohol
Control
Alcohol
Control
Alcohol
Control
Alcohol
Control
Alcohol
Control
Alcohol
Control
Alcohol
Control

-1.01
-0.11
-1.67
-2.96
-1.16
0.75
0.79
2.21
0.36
1.16
1.68
-1.05
-1.98
2.23
3.45
4.22
2.18
1.48
5.36
2.36
4.18
0.93
2.88

-0.33
-1.03
0.14
0.88
-0.53
-0.70
-0.77
2.15
-1.14
-0.39
0.84
-0.89
-0.06
0.17
3.34
4.70
-0.15
-0.86
6.57
0.47
4.02
-0.63
1.80

2.50
0.26
-0.24

1.04
-0.22
-0.75

3.22

0.90

2.68

0.46

Note: T = trimmed. LN = logarithmic transformation.
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Appendix H
Pearson Product-Moment Correlations between neuropsychological measures for each
domain in Study 1 to assess the degree of correlation between dependent variables

Table H1
Pearson product-moment correlations between the visuospatial functioning measures for
the alcohol and control group
Group

n

Measure

1

2

Alcohol

30

1. ROCFT - Copy

-

.33
-

2. Block Design

Control

30

1. ROCFT - Copy
2. Block Design

-

Min

Max

Ave

.33

.33

.33

.29

.29

.29

.29
-

Note: Min = minimum correlation; Max = maximum correlation; Ave = average correlation.
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Table H2
Pearson product-moment correlations between the memory functioning measures for the
alcohol and control group
Group

n

Measure

1

2

3

4

Alcohol

30

1. ROCFT-Recall

-

.26

.44

.38

-

.68

.66

-

.84

2. Total imm-recall
3. Short delay

-

4. Long delay

Control

30

1. ROCFT-Recall
2. Total imm-recall
3. Short delay
4. Long delay

-

.18

.24

.43

-

.67

.55

-

.75
-

Min

Max

Ave

.26

.84

.54

.18

.75

.47

Note: Min = minimum correlation; Max = maximum correlation; Ave = average correlation.
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Table H3
Pearson product-moment correlations between the executive functioning measures for the
alcohol and control group
Group
Alcohol

Control

n Measure
30 1. Sim
2. MR
3. TMT
(B-A)
4. FAS
5. Animals
6. WCST-64
total
7. WCST64 pers
errsT
8. WCST64 non
pers errsLN

1
-

30 1. Sim
2. MR
3. TMT
(B-A)
4. FAS
5. Animals
6. WCST-64
total
7. WCST64 pers
errsT
8. WCST64 non
pers errsLN

-

2
.47
-

3
.45
.59
-

4
.71
.30
.53
-

5
6
-.09 .48
-.56 .25
-.24 .35

7
8
Min
-.38 -.37
-.31 -.22
-.29 -.19

-.12
.24
.32
-

-.83

.71

.01

-.81

.42

-.07

.34

-

.27
.39
-

Ave

-.16 .29 -.30 -.08
-.03 .07 .04
-.69 -.83
-

.42
-

Max

-.09 -.02 -.07 -.08
-.19 .15 -.39 -.19
-.12 .22 -.43 -.15
-.46 .08
.16
-

-.30 .09
-.03 -.37
-.73 -.81
-

.30

-

Note: Min = minimum correlation; Max = maximum correlation; Ave = average correlation.
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Table H4
Pearson product-moment correlations between the mood variables for the alcohol and
control group
Group

n

Measure

1

2

3

Alcohol

28

1. Depression

-

.82

.84

-

.83

2. Anxiety

-

3. Stress

Control

30

1. Depression
2. Anxiety
3. Stress

-

.35

.54

-

.70
-

Min

Max

Ave

.82

.84

.83

.35

.70

.53

Note: Min = minimum correlation; Max = maximum correlation; Ave = average correlation.
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Appendix I
Skewness and Kurtosis of Assessment Scores of Study 2 for the Alcohol and Control
Groups (N = 58)

Measure

Group

DenialT

Focus on/vent emotions
ReligionLN

Emotional support
Substance use scaleLN
T

Note: = trimmed.

LN

Prior to Transformation

After Transformation

ZSkewness

ZKurtosis

ZSkewness

ZKurtosis

Alcohol

3.03

2.13

Control

4.76

3.76

2.72

1.14

Alcohol

0.40

0.06

Control

1.68

-0.40

Alcohol

1.47

-0.32

-0.52

-1.54

Control

4.17

2.73

3.12

0.55

Alcohol

1.58

-0.24

Control

1.50

0.14

Alcohol

-2.16

-0.76

-2.99

-0.09

Control

6.79

1.37

2.95

-0.10

= logarithmic transformation.
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Appendix J
Pearson Product-Moment Correlations between COPE scales in Study 2 to assess the
degree of correlation between dependent variables
Group

n

Measure

1

2

3

4

5

Alcohol

30

1. DenialT

-

.20

.19

-.37

.44

-

.23

.23

.17

-

.05

-.25

-

-.55

2. Focus on/vent

Min

Max

Ave

-.55

.44

.03

-.14

.71

.20

emotions
3. ReligionLN
4. Emotional
support
-

5. Substance use
scaleLN

Control

30

1. DenialT
2. Focus on/vent

-

.38

.05

.03

.43

-

.29

.71

.05

-

.14

.05

-

-.14

emotions
3. ReligionLN
4. Emotional
support
5. Substance use

-

LN

scale

Note: Min = minimum correlation; Max = maximum correlation; Ave = average correlation.
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Appendix K
Three month follow-up questionnaire for alcohol and drug counsellors

Alcohol use, cognitive health and mood study - Follow Up Interview
Thank you very much for taking the time to complete this questionnaire. Your feedback
contributes to a really important part of the study. If you are unsure of how to complete
any aspect of this questionnaire, please call Melissa or Holly on 9479 3591 or 0433 130
362.
1. Participant ID: ____________________________________________________
2. Counsellor’s name and agency: ______________________________________
_______________________________________________________________________
3.
a)
b)
c)

Type of intervention or treatment employed with participant (please circle).
Group therapy
Individual therapy
Cognitive Behavioural Therapy (teaching problem-solving and coping skills,
relaxation and changing negative thought patterns and mood states)
d) 12 step program
e) Other
Comment:
________________________________________________________________________
________________________________________________________________________
4. Number of sessions
a) What is the standard/average number of sessions offered? _____________
b) How many sessions did the participant attend? ______________________
c) Did the participant drop out? If yes, reason why:
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
5. Treatment participation
a) Describe the level of participation of the participate? E.g. engaged, distant, passive,
active.
________________________________________________________________________
________________________________________________________________________
6.
a)
b)
c)

Treatment goals
How many treatment goals were set for the participant?_________________
Were these goals achieved to date?_________________________________
If treatment is still in progress, is the participant on track to complete the remaining
goals? YES / NO / NA (they have finished)
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7.

Do you think this participant was using alcohol to self-medicate for other
problems such as depression/anxiety?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
8.

If you perceived this participant to have any cognitive problems (e.g. with their
memory, reasoning, etc.), how would you rate their level of insight into these
difficulties?

No Insight
1
2

3

4

5

6

7

8

9

Extremely insightful
10

9.

Do you think they developed more insight into any aspect of their difficulties
(cognitive, emotional, alcohol use etc) over the course of counselling?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
10. Consumption of alcohol (in standard drinks per week)
a) What was the level of consumption at start of the treatment?______________
b) What is the current consumption or at the end? ________________________
c) Did the participant relapse during the course of their
treatment?_____________________________________________________
11. Any other information the counsellor wishes to add regarding the participants
progress.
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
_______________________________________________________________________

THANK YOU! 
Please post back in the envelope provided
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Appendix L
Skewness and Kurtosis of Assessment Scores of Study 3 for the Alcohol Group (N = 21)

Measure

Percentage of goals achievedT

Note: T = trimmed.

Prior to Transformation

After Transformation

ZSkewness

ZKurtosis

ZSkewness

ZKurtosis

- 4.11

3.95

-2.685

1.088
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