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Abstract
Background—Most studies reporting cognitive deficits in chronic alcoholics have relied on
treatment samples (predominantly men) from inpatient or outpatient treatment facilities. However,
the majority of chronic alcoholics have never been in treatment, and there is increasing evidence
that treated and non-treatment seeking alcoholic samples come from different populations with
regard to alcohol use and other factors related to the severity of disease. Accordingly, in the
present study, we assessed a broad range of cognitive functions in 55 treatment-naïve alcohol
dependent (TNAD) individuals and 55 non-alcoholic controls (NAC) matched for age and
education. In addition, a goal of the present study was to assess potential differential effects of
alcohol dependence on cognitive performance in TNAD men and women.

Methods—Comprehensive neuropsychological assessment was conducted on TNAD and NAC.
The following nine performance domains, each consisting of multiple measures, were examined:
attention, auditory working memory, verbal processing, abstraction/cognitive flexibility,
psychomotor function, immediate memory, delayed memory, reaction time, and spatial
processing.

Results—Analysis revealed no cognitive deficits in TNAD, relative to NAC, in any of the nine
cognitive domains. TNAD performed better than NAC in the attention domain. In addition, while
men performed better than women in the spatial domain, there were no TNAD vs. NAC group by
gender interactions for any domain.

Conclusions—Our results extend findings that TNAD show minimal behavioral effects of
chronic heavy alcohol use, and are consistent with the contention that TNAD are relatively
cognitively intact. Differences between our findings and those often reported for alcoholics
recruited from treatment settings may be understood in terms of differences in alcohol use, along
with genetic, psychiatric, and nutritional factors. In addition, the lack of differential effects of
alcohol dependence on male and female cognitive performance in our study suggests that TNAD
men and women do not differ in the severity of cerebral consequences of alcohol dependence.
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Introduction
Numerous studies have identified a pattern of cognitive deficits that can occur as a result of
chronic alcoholism. The most severe effects are reported to include frontal system functions
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—problem solving, abstraction, working memory, susceptibility to interference, behavioral
inhibition (Fein et al., 1990; Oscar-Berman, 2000; Sullivan et al., 2000), right hemisphere
functions—visuospatial abilities, perceptual-motor skills, attention (Parsons et al., 1993),
and impaired memory function associated with hippocampal and temporal lobe atrophy
(Sullivan et al., 2000). Disruption of fronto-cerebellar circuitry, affecting problem solving,
contextual memory, and learning and execution of procedures, has also been documented
(Sullivan, 2003; Sullivan et al., 2005). However, most of this research has relied on
convenience samples (predominantly men) from inpatient or outpatient treatment settings,
and the degree to which conclusions from these studies can be generalized to the population
of individuals with chronic alcohol dependence has recently been called into question (Fein
et al., 2005; Gazdzinski et al., 2008).

Alcoholics in treatment constitute a small proportion of alcoholics in the general population.
Findings from the National Epidemiologic Survey on Alcohol and Related Conditions
(NESARC) (Cohen et al., 2007) indicate that, of the estimated 27 million Americans
exhibiting alcohol use disorders at some time during their lives, only about 15% have ever
received any treatment. Among those with a prior-to-past year alcohol dependence (AD),
NESARC results indicate that 25.5% have received treatment (Dawson et al., 2005); thus,
about 75% of AD are not represented by samples drawn from treatment settings.

Bias in treated samples can be associated with a number of factors that may contribute to the
decision to seek treatment. Indeed, findings from recent studies reveal that AD individuals in
treatment, compared to treatment-naïve alcohol dependent individuals (TNAD), have a
higher incidence of psychiatric co-morbidity, including externalizing (primarily antisocial)
disorders, mood disorders, and anxiety disorders (Di Sclafani et al., 2008; Fein et al., 2002;
Moss et al., 2007), as well as greater dysfunction in intimate relationship and vocational
functioning (Tucker et al., 2004). In addition, AD individuals in treatment have reported
more severe dependence, more emotional problems, and less engagement in everyday
activities than TNAD individuals (Kaskutas et al., 1997; Lloyd et al., 2004; Lukassen et al.,
2005; Tucker et al., 2004). Perhaps the most telling evidence of bias in treated AD samples
comes from Fein and Landman (2005), who demonstrated differences in alcohol use
trajectories between treated AD and TNAD individuals in the period after meeting “heavy
drinking” criteria. Treated alcoholics had higher average and peak alcohol doses than did
TNAD. In fact, the treated alcoholics had alcohol doses over 50% higher than treatment
naïve alcoholics in the years just after they met criteria for heavy alcohol use.

In sum, the foregoing findings provide strong evidence that treated alcoholics and TNAD
come from different populations with regard to alcohol use, and do not simply represent
different stages in the progression of alcohol use and dependence. Consequently, results
from most studies of cognitive functioning in alcoholics in treatment or post-treatment, may
not be directly generalizable to the majority of alcoholics.

Several recent studies by Fein and colleagues have focused on the effects of chronic alcohol
dependence in treatment-naïve active alcoholics. For example, in a study by Fein and
colleagues (2002), structural MRI revealed no significant differences between TNAD and
non-alcoholic controls in overall or regional gray matter volumes. Moreover, white matter
and temporal cortex, which usually show reduced volume in AD samples drawn from
treatment, did not differ between treatment-naïve alcoholics and control subjects. However,
age by group interactions reflected an age-related reduction of whole brain, prefrontal, and
parietal gray matter volumes in TNAD individuals that was greater than the age-related
decline in these volumes in control subjects. A second study, with a larger sample that
included both men and women, (Fein, 2010 IN PRESS) replicated the above finding of no
significant overall or regional reductions in TNAD, supporting the hypothesis that the
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neurological effects on non-treatment seeking alcohol dependent individuals are less severe
than in those who seek treatment. The age by alcoholism interactions for gray matter
volumes were also replicated in both TNAD men and women. Partial correlation analysis
showed that the effect was a function of a greater age-related volume reduction in TNAD,
and not a function of lifetime alcohol burden. In another line of research, a study of
decision-making (Fein et al., 2006a) showed normal performance in TNAD individuals on a
simulated gambling task (SGT) that has revealed disadvantageous decision-making in
treated alcoholics (Bechara et al., 2002; Fein et al., 2004b; Mazas et al., 2000). A related
study (Fein et al., 2008) examined EEG recordings from treatment-naïve alcoholics while
performing the Balloon Analogue Risk Task, which measures risk-taking propensity.
Reduced feedback error-related negativity (F-ERN) amplitude, suggesting a lower emotional
valence attached to feedback regarding the negative consequences of behavior, was
associated with a greater family history density of alcohol problems within the TNAD
group.

The above results are consistent with the idea that treated alcoholics and TNAD individuals
come from different populations. However, they also show that TNAD exhibit more subtle
effects of alcohol use, such as steeper age-related declines in brain volumes than NAC, and
smaller F-ERNs as a function of family history density of alcohol problems than NAC. In
the present study we examined cognitive function in treatment-naïve active alcoholics
compared to non-alcoholic control subjects.

As noted earlier, most assessments of cognitive performance in alcoholics have relied on
samples that were not only drawn from treatment settings, but were also predominantly men.
Two studies (Bergman, 1987; Jacobson, 1986) of structural brain changes in alcoholic men
and women drawn from clinical samples concluded that women suffer more severe cerebral
consequences of long-term alcohol dependence than do men. This reported difference is
consistent with the hypothesis (Glenn et al., 1988) that cognitive processes in women are
especially vulnerable to the toxic effects of alcohol. However, the reported difference in
cerebral consequences may be the result of an inherent bias in studying clinical populations
that is greater for women than for men. That is, given evidence that women are less likely
than men to receive treatment for alcohol dependence (Dawson, 1996; Schober et al., 1996),
they may have a higher threshold for alcohol related problems before receiving treatment.
Indeed, Dawson (1996) found that, at the most common levels of alcohol dependence
severity (5 to 10 symptoms), men were about 50% more likely than women to have received
treatment, while at the most severely dependent (20 or more symptoms), they were equally
likely. This gender by severity interaction may lead to over-representation of the most
severely affected women in treatment samples. In contrast, samples of men and women
drawn from treatment-naïve alcoholic populations may not have this bias and, hence, may be
more likely to have comparable preservation/impairment of cognitive function across
gender. In fact, after controlling for lifetime alcohol consumption, Pfefferbaum and
colleagues (2001) did not find gender differences in alcoholics in cortical gray and white
matter, and found less abnormality in cortical sulcal volumes for alcoholic women than for
alcoholic men. Moreover, Yonker and colleagues (2005) reported that moderate to heavy
drinking women performed somewhat better on episodic memory and spatial visualization
tasks than did non/light drinking women, a pattern not found in men. Finally, Sullivan and
colleagues (2002) have found that, while cognitive deficits in abstinent alcoholic men are
most often reported in visuospatial and executive domains, the cognitive functions most
severely affected in abstinent alcoholic women were visuospatial abilities and verbal and
nonverbal working memory processes, with relative sparing of executive functions. Taken
together, the above results underscore the need for investigations using treatment-naïve AD
samples to better understand potential sex differences in effects of alcohol on cognitive
function. In the present study TNAD individuals were matched for age and gender with non-
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alcoholic control subjects to allow for unbiased comparisons of cognitive profiles in men
and women.

Methods
Subjects

Participants consisted of TNAD (33 men and 25 women) matched for age and gender with
non-alcoholic controls (NAC: 33 men and 25 women), both groups ranging in age from 19.7
to 50.4 years (M = 31.5). All alcohol-use and gender groups had comparable years of
education (See Table 1). Participants were recruited from the community through postings,
mailings, newspaper ads, ads on an internet site, and referrals from other participants. All
TNAD participants met American Psychiatric Association (2000) criteria for current alcohol
dependence, were currently drinking, and had never sought treatment for alcoholism. All
NAC had a lifetime drinking average of less than 30 drinks per month, no periods of
drinking more than 60 drinks per month, and a negative lifetime history for alcohol abuse/
dependence. Exclusion criteria for both groups were: 1) lifetime or current diagnosis of
schizophrenia or schizophreniform disorder (c-DIS) (Robins et al., 1998), 2) history of, or
current drug abuse or dependence (other than nicotine or caffeine), 3) significant history of
head trauma or cranial surgery, 4) history of significant neurological disease, 5) history of
diabetes, stroke, or hypertension that required medical intervention, 6) laboratory evidence
of hepatic disease, or 7) clinical evidence of Wernicke-Korsakoff syndrome.

Procedures
Participant screening was initially conducted by a phone interview assessing alcohol use/
dependence, use/dependence of other drugs, medical history, and mental health history. All
participants were fully informed of the study’s procedures and aims and signed a consent
form prior to their participation. Participation consisted of four sessions that lasted between
1.5 to 3 hours and included clinical, neuropsychological, electrophysiological, and
neuroimaging assessments. All of the cognitive measures were administered during one
session and were completed by all subjects in our sample. Over 95% of subjects completed
all four sessions, most within two to three weeks. In rare cases, where scheduling was
especially difficult, sessions were spread out up to six weeks. NAC subjects were asked to
abstain from consuming alcohol for at least 24 hours prior to any lab visit. A Breathalyzer
(Intoximeters, Inc., St. Louis, MO) test was administered to all subjects. A 0.000 alcohol
concentration was required of all participants in all sessions. Subjects were compensated for
time and travel expenses upon completion of each session. Subjects who completed the
entire study were also given a completion bonus.

All participants completed the following general assessments: 1) psychiatric status was
assessed using the c-DIS (Robins et al., 1998), 2) subjects were interviewed on their drug
and alcohol use using the lifetime drinking history methodology (Skinner et al., 1982a;
1982b; Sobell et al., 1990; 1988), 3) medical histories were reviewed, 4) blood was drawn to
test liver functions, and 5) the Family Drinking Questionnaire was administered based on
the methodology of Mann and colleagues (1985; Stoltenberg et al., 1998).

Neuropsychological Assessment
All subjects were individually administered a comprehensive neuropsychological
assessment, beginning with the MicroCog (MC) Assessment of Cognitive Functioning
standard version (Powell et al., 1993). The MC is a computerized battery consisting of 18
subtests designed to be sensitive to impairment across a wide range of cognitive functions. It
provides age- and education-level adjusted norms. Following a 15 minute break, subjects
were administered the following individual tests: Rey-Osterrieth Complex Figure (copy,
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immediate, and 20 minute delayed) (Osterrieth, 1944), Trail Making Test A and B (Reitan et
al., 1985), Controlled Oral Word Association Test (COWAT) (Benton et al., 1983), Symbol
Digit Modalities Test (written administration only) (Smith, 1968), Short Category Test
(booklet format) (Wetzel et al., 1987), Paced Auditory Serial Addition Test (PASAT)
(Gronwall, 1977), Block Design (WAIS-R) (Wechsler, 1981), Stroop Color and Word Test
(Golden, 1978) and the American version of the Nelson Adult Reading Test (AMNART), as
an estimate of premorbid IQ (Grober et al., 1991). The following 9 domains, and their
component tests, were included in the final analyses for neuropsychological performance:
(1) Attention (Stroop Color, MC Numbers Forward, MC Numbers Reversed, MC Alphabet,
MC Word List 1), (2) Verbal Processing (COWAT), (3) Abstraction/Cognitive Flexibility
(Short Categories, Stroop interference score, Trail Making Test B, MC Analogies, MC
Object Match A), (4) Psychomotor (Trails A, Symbol Digit), (5) Immediate Memory (MC
Story immediate recall, Rey immediate recall, MC Word List 2), (6) Delayed Memory (MC
Story delayed recall, Rey delayed recall), (7) Reaction Time (MC Timers simple and cued),
(8) Spatial Processing (MC Tic Tac, MC Clocks, Block Design), and (9) Auditory Working
Memory (PASAT at delays of 2.4, 2.0, 1.6, and 1.2 seconds). Normative scores derived
from a nationally representative sample of adults are available for each test, either from the
creators or distributors of the tests.

For each of the neuropsychological domains, composite Z-scores were computed by
averaging Z-scores of the individual measures within each domain. Z-scores for the
measures were computed based on standardized norms adjusted for age [Stroop (Golden,
1978), Short Categories (Wetzel et al., 1987), PASAT (Stuss et al., 1988), Block Design
(Wechsler, 1997), and Rey (Denman, 1987)], age and years of education Symbol Digit
Modalities [(Smith, 1982), MicroCog (Powell et al., 1993)] and age, gender, and years of
education [(Trails A and B (Heaton et al., 1991), COWAT (Ruff et al., 1996)]. The Stroop,
Symbol Digit Modalities, and the MicroCog test norms are not specific to gender, since
gender did not significantly affect scores in the normative samples (Golden, 1978; Powell et
al., 1993; Smith, 1982). The AMNART, which is used as a measure of premorbid
intelligence (Grober et al., 1991), was adjusted for years of education (Schwartz et al.,
1987), but did not have age norms because the test was designed to be resistant to the effects
of normal aging. Grober and colleagues (1991) have reported that gender does not influence
AMNART scores.

For the NP measures, a multivariate analysis of variance (MANOVA) was carried out, with
Group and Gender as main effects, and average Z-scores for the 9 domains as dependent
variables. In addition, a Group × Gender ANOVA was performed for the average Z-score
across all domains. Finally, for each subject, a global clinical impairment score was
generated as follows: 1) Each domain Z-score was converted to a percentile score. Next, a
clinical impairment score of 0, or no impairment, was assigned to domain Z-scores falling
above the 15th percentile, a score of 1, or moderately impaired, was assigned to domain Z-
scores falling at or below the 15th and above the 5th percentile, and a score of 2, or severely
impaired, was assigned to domain Z-scores falling at or below the 5th percentile. The
domain clinical impairment scores (0, 1, or 2) were then summed across domains to yield
the GCIS, with greater GCIS scores indicating more severe impairment. The cutoff points
for the clinical impairment scores were designed to make the GCIS sensitive to clinically
relevant impairment. A nonparametric Mann-Whitney U test was performed in order to
determine whether NAC and TNAD differed on the GCIS.

The data were also analyzed by constructing age- and education-adjusted Z-scores based on
our own control group. First, within the control group, regression analysis on raw scores for
each cognitive measure (including both the MicroCog and supplementary measures) was
carried out to determine coefficients to correct for age and education. These coefficients
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were then applied to all subjects’ data (both control and TNAD) to compute predicted scores
and residuals based on the association of age and education with the measure. Next, for all
subjects, the residuals were added to the NAC raw score mean of the measure to obtain
scores adjusted for the association of age and education (in controls) with the measure.
Finally, Z-scores for both TNAD and NAC were computed using means and standard
deviations of these adjusted scores from NAC. Using the adjusted Z-scores based on
controls, multivariate analysis of variance (MANOVA) was carried out, with Group and
Gender as main effects, and average Z-scores for the 9 domains as dependent variables, and
a Group by Gender ANOVA was performed for the average Z-score (based on controls, age-
and education-adjusted) across all domains.

Results
Table 1 presents demographic and family history variables for all participants, along with
results for neuropsychological performance (NP) in the nine domains (Z-scores based on
standardized norms). Analyses of variance with Group (Treatment-Naïve vs. Control) and
Gender as main effects yielded no significant differences in age, years of education,
proportion of 1st degree relative problem drinkers, nor AMNART Z-scores (an estimate of
pre-morbid cognitive functioning).

Analyses using the Z-scores computed based on standardized norms yielded the following:
There were no significant Group, Gender, or Group by Gender effects for the average Z-
score across the nine domains. The MANOVA on NP domain Z-scores yielded a significant
main effect for Group (F (9, 104) = 2.368, p < .019), a trend toward a significant main effect
for Gender (F (9, 104) = 1.753, p < .087) and no Group × Gender interaction (p > .11). In
light of the significant Group main effect, we examined individual domain scores (See
Figure 1). For the Attention domain, TNAD performed better than NAC (F (1, 112) =
14.215, p < .001). Men (across both groups) performed better than women in the Spatial
Processing domain (F (1, 112) = 4.298, p < .041), but there were no significant Group ×
Gender interactions for any domain. Finally, NAC had higher GCIS scores (reflecting worse
performance) than TNAD (p ≤ .04). It should be noted that no TNAD had a GCIS higher
than 3 while three NACs had a GCIS of more than 4 (5, 5, 6). A second Mann-Whitney U
test with these NAC outliers removed yielded no significant difference between Groups (p =
0.123). In order to determine whether the four outlying GCIS accounted for the Group
difference in the Attention domain (reported above) we repeated the Attention domain
analysis without these subjects. The Group difference was still significant (p < .001).

Using Z-scores based on our control group (adjusted for age and education based on our
NAC), the Group difference in average Z-score across all domains reached significance (F
(3, 110) = 5.263, p < .025, partial eta2 = 4.6), and multivariate analysis of variance of
domain scores revealed a Group effect (F (9, 102) = 2.252, p < .025, partial eta2 = 1.66)
reflecting better performance of TNAD compared to NAC. Analysis of individual domains
yielded a significant (F (1, 110) = 10.64, p < .002, partial eta2 = .088) Group effect for the
Attention domain, with TNAC performing better than NAC, and a significant (F (1, 110) =
4.41, p = .038, partial eta2 = .039) overall advantage of men over women in the spatial
processing domain, consistent with the earlier analysis reported above. As with the earlier
analysis, TNAD still showed better performance than NAC in the Attention domain after the
three GCIS outliers were removed (p < .007).

Table 2 shows mean raw scores (scaled raw scores for MicroCog) and standard deviations
for each NP measure in each NP domain. Reported significance levels for Group, Gender,
and Group by Gender effects are based upon raw score comparisons within multivariate
analysis of variance. Examination of individual measures indicates that better performance
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of TNAD in the Attention domain, compared to TNAD, was due to higher scores on
MicroCog Numbers Forward (p < .001, partial eta2 = .116) and Numbers Reversed (p < .
001, partial eta2 = .116), along with a trend toward better scores in the Stroop Color
condition (p = .10). In the Immediate and Delayed Memory domains, TNAD scored higher
than NAC on MicroCog Wordlist 2 (p < .05, partial eta2 = 4.0), while there were trends
toward better performance of NAC, compared to TNAD, on the Rey-Immediate (p = .06)
and -Delayed (p = .08) Recall measures. In the Abstraction/Cognitive Flexibility domain,
women scored higher than men on the Stroop-Interference (p < .05, partial eta2 = .046), and
MicroCog Analogies (trend - p = .052). In addition, for the Spatial Processing domain,
TNAD scored higher than NAC on MicroCog Clocks (p < .01), and men scored better than
women on Block Design (p < .01, partial eta2 = 5.9), consistent with the finding (reported
above) of an overall advantage for men, compared to women, in the spatial processing
domain. However, caution should be taken in interpreting the individual measure results due
to increased Type I error associated with multiple comparisons.

Discussion
Our results are consistent with the contention that TNAD are relatively cognitively intact.
Our investigation assessed a broad range of cognitive domains, including those that are most
susceptible to disruption from chronic heavy alcohol use. The TNAD in our study did not
display the pattern of cognitive deficits typically found in clinical samples. This finding is
consistent with results from another recent study (Chao et al., 2003) which, along with
event-related potentials (ERPs) and regional brain volumes, assessed cognitive performance
in treatment-naïve active alcoholics on three measures that are considered to be highly
sensitive to frontal lobe dysfunction—the Wisconsin Card Sorting Test (WCST), Stroop
color-word interference, and the Trail Making Test B. Their TNAD sample was somewhat
older (mean age = 43) than ours (mean = 31.5), so their sample should be more likely to
display cognitive deficits. However, although TNAD individuals in Chao and colleagues’
(2003) study differed from control subjects on categories completed, non-perseverative
errors on the WCST, and word reading for the Stroop, they did not differ on those measures
which are most commonly associated with frontal lobe function (perseverative errors on the
WCST, color-word interference on the Stroop, and Trails B). It should be noted that some
studies (Drewe, 1974; Grafman et al., 1986) have found that the number of categories
completed on the WCST was reduced in patients with frontal lobe damage, although others
(Janowsky et al., 1989; Stuss et al., 1983) have found that frontal patients did not differ from
control subjects on this measure. Chao and colleagues’ (2003) TNAD sample did exhibit
reduced late contingent negative variation (CNV) ERPs (which are linked to response
preparation) over midline and parietal electrode sites. Although there was no significant
difference in frontal lobe volume between TNAD and controls, in TNAD reduced late CNV
amplitudes were associated with decreased frontal lobe gray matter volume.

Our results provide further evidence that TNAD show minimal behavioral effects of chronic
heavy alcohol use. It is unlikely that our finding of no cognitive deficits in TNAD is due to a
lack of sensitivity in our cognitive measures. Many of the measures we employed (e.g.
Stroop interference, Trails B, Short Categories, PASAT, Rey Immediate and Delayed recall,
Symbol-digit modalities, Block Design, and COWAT) have reliably demonstrated
sensitivity (Lezak et al., 2004) to damage in those brain regions most frequently
compromised by heavy alcohol consumption. Moreover, the Spatial domain measures we
used were sensitive enough to show processing deficits in long-term abstinent alcoholics
(Fein et al., 2006b), as well as better spatial processing by men vs. women in the current
study. The difference between TNAD and treated alcoholics may be understood in terms of
several factors. First, as reported earlier (Fein et al., 2005) TNAD are likely to have lower
average and peak alcohol doses than treated alcoholics. Direct comparison of alcohol use
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histories in samples of treated and non-treated alcoholics (Fein et al., 2005) showed that
treated alcoholics had alcohol doses more than 50% higher than TNAD in the years
immediately after meeting criteria for heavy alcohol use. In addition, genetic, psychiatric,
and nutritional factors likely play a role in behavioral differences between treated and
treatment-naïve alcoholic samples. Indeed, a study of 3,572 alcohol-dependent men and
women (Raimo et al., 1999) reported a progression, from never treated to outpatient or AA
only to inpatient treatment, in increased unemployment, marital instability, additional drug
dependencies and psychiatric disorders, and more alcohol-related adverse events. While
treated alcoholic samples have consistently shown higher family history density of alcohol
problems than NAC, our TNAD sample did not differ from NAC in terms of proportion of
1st degree relative problem drinkers (See Table 1), and had a lower family history density of
alcohol problems than a comparison group of middle-aged long-term abstinent alcoholics
(Di Sclafani et al., 2008). A positive family history of addiction problems is associated with
smaller regional brain volumes (Benegal et al., 2007), electrophysiological abnormalities
(Begleiter et al., 1984; Porjesz et al., 1998), and disinhibitory personality traits associated
with an externalizing diathesis (Benegal et al., 2007; Krueger et al., 2009).

Treated alcoholics also have a higher incidence of psychiatric co-morbidity (Berglund et al.,
2006; Di Sclafani et al., 2008; Raimo et al., 1999) than TNAD. Di Sclafani and colleagues
(2008) examined a TNAD sample of which the current sample is a subset and found that, in
contrast to a long-term abstinent alcohol dependent sample, TNAD did not differ from NAC
in psychiatric diagnosis rates. TNAD did have more sub (diagnostic) threshold psychiatric
problems than NAC (more symptoms and more abnormal measures of the psychological
substrate of psychiatric problems). Moreover, more social and emotional problems, and less
engagement in everyday activities are reported for treated samples than TNAD (Lloyd et al.,
2004). In addition, large sample studies (Berglund et al., 2006; Raimo et al., 1999) found
that alcoholic individuals with no prior treatment history were also more often cohabitating
and employed than individuals with treatment histories. Not surprisingly, inadequate diet
and nutritional deficiencies are commonly reported in clinical samples of alcoholics.
Thiamine deficiency is increasingly identified as an important contributor to alcohol-related
brain damage of all kinds (See Martin et al. (2003) for a review), especially disruption of
fronto-cerebellar and cerebellothalamocortical circuitry affecting abstract problem solving,
visuospatial processing, verbal memory and perceptual motor skills (Sullivan, 2003;
Sullivan et al., 2005). Given that treated alcoholics are less likely than TNAD to attend to
everyday activities, or to be cohabitating or employed, it is reasonable to hypothesize that
TNAD individuals are more likely to attend adequately to their diet and, hence, are less
likely to suffer the effects of thiamine deficiency, especially given that TNAD also have
lower alcohol doses after meeting criteria for heavy alcohol use (Fein et al., 2005). Future
research may focus on comparing nutritional histories of TNAD and treated alcoholics.

An additional question for future investigation involves the extent to which older treatment-
naïve alcoholics are able to maintain normal cognitive processes. Our TNAD sample was
relatively young (mean age = 31.5). There is mounting evidence, reviewed by Fein and Di
Sclafani (2004a), that cerebral reserve capacity (which erodes as a function of age) plays an
important role in determining the onset and progression of clinical manifestations of
neurodegenerative diseases (including those of chronic abuse of substances). Since normal
aging results in a loss of reserve capacity, aging may unmask cognitive deficits in TNAD
that are compensated for in younger middle-aged samples.

An unanticipated finding from our study was the better performance of TNAD, compared to
NAC, in the Attention domain. A possible explanation for this may involve compensatory
attentional strategies in heavy drinking functional alcoholics. TNAD in our study were
comparable to NAC on employment status, with school and/or employment adding up to
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full-time occupation. In order to maintain occupational standards while continuing to drink
heavily, TNAD may recruit more attentional resources (e.g., be more focused, concentrate
harder) than their non-alcoholic counterparts. If so, this could offer an additional partial
explanation (along with relatively small cerebral consequences of alcohol dependence) for
what appears to be normal cognitive performance in TNAD. In TNAD there may be subtle
effects of chronic drinking on cognitive function that individuals are able to compensate for.
More challenging tests, with competing demands, may be necessary to unmask such effects,
if they exist.

Finally, our results show the advantage for men over women in spatial processing, consistent
with the literature (Halpern, 1997; Yonker et al., 2005), an advantage that did not differ
between TNAD and NAC. Yonker and colleagues (2005) found that the spatial processing
advantage for men over women decreased as chronic alcohol dose increased from moderate
to heavy, while our sample of TNAD showed no such effect. It should be noted that Yonker
and colleagues’ (2005) sample of heavy drinking men had a mean age of 56.3, likely
associated with a greater lifetime alcohol burden and less reserve capacity than our TNAD
men who had a mean age of 32.3. In addition, our results revealed no significant Group ×
Gender interactions in NP domain performance, failing to show differential effects of
alcohol dependence on cognitive performance in men and women. This lack of cognitive
differences suggests that, in treatment-naïve samples at least, women do not suffer more
severe cerebral consequences of alcohol dependence than do men.
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Figure 1.
Average Z-Scores (based on standardized norms) for TNAD and NAC in all
neuropsychological domains.
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