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Purpose: Cognitive impairment is common among patients with alcohol use disorder
(AUD). However, neuropsychological assessment is not usually included as routine practice
in alcohol rehabilitation programs. The aim of this study was to describe qualitatively the
cognitive deficits in early-detoxified AUD patients undergoing rehabilitation and to explore
relevant associations with socio-demographic, clinical and psychological factors.

Patients and Methods: Forty-one patients with a diagnosis of AUD were consecutively
recruited from a residential rehabilitation hospital in Northern Italy. Cognitive impairment
was assessed using the Brief Neuropsychological Examination 2 (ENB-2). Anxiety, depres-
sion and severity of alcohol dependence were also evaluated using validated self-report
questionnaires. Alcohol relapse was investigated 1 month after discharge.

Results: Overall, 31.7% of AUD patients showed cognitive impairments according to the
global score scale. However, 70.7% had an impaired performance on at least one test of the
ENB-2, with particular regard to executive function, visuospatial and memory domains. Age,
education and abstinence at admission were the most relevant factors associated with
cognitive deficits in this clinical population.

Conclusion: The detection of cognitive impairments is essential in order to adapt alcohol
rehabilitation treatment to patients with cognitive deficits and enhance clinical outcomes.
Keywords: neuropsychological functioning, alcohol use disorder, alcohol detoxification,

rehabilitation, relapse

Introduction

Excessive alcohol consumption is a major public health issue worldwide: it is
responsible for 5.9% of all deaths, and 5.1% of the global burden of disease and
injury is attributable to alcohol.! Alcohol use disorder (AUD) is diagnosed as mild,
moderate or severe on the basis of the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5) criteria that are met.”

Heavy alcohol consumption is associated with an increased risk of developing
substance dependence, mental and health problems (liver cirrhosis, cancers and
cardiovascular diseases, among others) as well as suicidal ideation and suicide
attempts in individuals with AUD.** Alcohol use affects not only the drinker, but
also their family and the social context through violent behaviors, social isolation,

job loss, and accidents at work and on the road.””’
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Between 50% and 80% of early abstinent individuals
are affected by cognitive and motor deficits, with
a substantial heterogeneity in the pattern and severity of
deficits.*” One explanation given for this phenomenon
refers to the total amount of alcohol intake during
a person’s lifetime.'” More recent views have proposed
different potential causes, such as recent alcohol consump-
tion, length of the dependence, number of withdrawals or
malnutrition.'' '® This shows a substantial lack of general
agreement on this topic.

Alcohol-related anatomical brain damage refers to
a reduction in brain volume, usually involving the amygdala,
prefrontal cortex, cerebellum and hippocampus, and to an
enlargement of ventricles and sulci.'”?* This atrophy can
affect cognition, even in the absence of evidence in daily
life, and some areas seem to be involved more often than
others.”>** Specifically, visuospatial abilities are often asso-
ciated with chronic alcohol abuse and may be still present to
some extent after long-term abstinence.”> *® Impairment of
executive functions is frequently associated with AUD and
this weakness could lead to impulsive decision-making
experiences, such as preferring immediate reward without
taking into account subsequent downsides of improper alcohol
intake.**°~? Long-term abstinence is associated with recov-
ery in executive functions, but evidence shows that such
deficits can endure in older people.>*> Divided attention
seems to be impaired, in contrast to sustained and selective
attention; concerning speed of processing, studies show incon-
sistent results.**>° In addition, AUD patients consistently
suffer memory deficits, also due to retrieval difficulties asso-
ciated with ineffective learning strategies.**** It is important
to assess and detect cognitive impairments in order to orient
and manage treatment in alcohol-dependent patients.® For
example, it is well known that cognitive behavioral therapy
(CBT) is an effective treatment, but only a few studies have
paid attention to patients’ neuropsychological functioning;
this approach could be inappropriate or insufficient for
patients with cognitive impairments since it requires preserved
cognitive capacities such as episodic and procedural mem-
ories and executive functions.**** Furthermore, cognitive
impairment can also influence readiness to change, active
participation in group therapy, treatment compliance and
outcomes.” Unfortunately, cognitive assessment is often
missed in AUD treatment since neuropsychological test bat-
teries are costly and time-consuming."

Some previous studies explored which factors are asso-
ciated with cognitive functioning in detoxified patients
with AUD. These studies suggested that factors such as

age, education, duration of alcohol use, severity of alcohol
use and polysubstance abuse are associated with cognitive
impairment and brain recovery in alcohol dependence;
however, the results are mixed and further research is
needed.''"'>*>*¢32 The length of abstinence also plays
a keyrole, because it allows the brain volume to recover,
albeit possibly influenced by a few aspects of the depen-
dence itself.?>* For example, in 2009, Pitel et al found
that recovery of episodic memory in abstainers was corre-
lated with drinking history.'> However, other studies did
not confirm these results and it is important to continue to
study cognitive deficits in AUD and the effects of absti-
nence on cognitive and psychological functioning to
enhance treatment outcomes.”>

Nevertheless, maintaining abstinence is a tough goal
even in people with AUD who join a treatment program,
since these cognitive deficits may interfere in the rehabili-
tation process.?’ Relapse is a major issue and a relevant
outcome in substance abuse treatment, but its relationship
with cognitive deficits is not clear since inconsistent
results have been found.”'*°

The primary aim of this study was to describe qualita-
tively the cognitive deficits in AUD patients in the early
stages of a 28-day residential rehabilitation program, using
a comprehensive battery of neuropsychological tests.

The secondary aim was to explore any differences in
cognitive performance in relation to the main socio-
demographic (age, gender, education, work status), clinical
(abstinence at admission, duration of AUD, substance use
comorbidity, history of substance abuse, AUDIT score,
psychiatric diagnosis) and psychological factors (anxiety,
depression) of this AUD population.

Patients and Methods

Participants
This study evaluated 45 inpatients consecutively recruited
from a 28-day residential rehabilitation institute for alcohol
addiction in Northern Italy.

Study inclusion criteria were: 1) having AUD as
a primary diagnosis; and 2) understanding of the Italian
language. The exclusion criteria were: 1) a history of brain
damage due to other diseases (e.g. traumatic brain injury);
and 2) sensory or neurological disorders (e.g. blindness or
dementia, including Korsakoff syndrome).

Of 45 patients, four (8.8%) were excluded from the study
because they did not meet the inclusion criteria (two had
a diagnosis of neurological disorders; two did not understand
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the Italian language). The final study sample consisted of 41
patients diagnosed with AUD according to the DSM-5.2

Patients were assessed by means of self-report ques-
tionnaires and a neuropsychological battery after 7 days of
detoxification. One month after hospital discharge, partici-
pants were individually interviewed to explore abstinence
or any relapse into alcohol use.

The residential rehabilitation program lasted 28 days and
was characterized by a high intensity of medical and psy-
chotherapeutic treatment, including cognitive behavioral
therapy (CBT) group therapy, individual psychological ther-
apy, physical training, health education sessions and skills
trair1ing.57*59 Notably, neuropsychological training was not
administered because it was not a part of the rehabilitation
program. Inpatients’ admission criteria for rehabilitation
include the absence of severe psychiatric conditions (e.g.
psychosis or suicidal ideations in the last month) or medical
comorbidities (e.g. stroke) which can impede the rehabilita-
tion program; patients must also enter treatment voluntarily
with a positive motivation to change their lifestyle. These
criteria were evaluated by a preliminary medical assessment
and clinical interview.

This research was conducted in accordance with the
Declaration of Helsinki. All patients gave their written
informed consent to the study and the Regional Ethics
Committee of IRCCS AOU San Martino-IST (PR 387 Reg
2018) approved the research project. All authors declared no
competing interests.

Measures

All patients were first interviewed using a semi-structured
interview to acquire socio-demographic and clinical infor-
mation. Neuropsychological assessment was carried out by
an experienced neuropsychologist according to standar-
dized procedures. Patients were individually tested, and
the full battery lasted 1 hour. Self-report questionnaires
were used to assess psychological factors.

The materials used are described below.

Brief Neuropsychological Examination 2 (ENB-2)
The ENB-2 is a comprehensive neuropsychological battery
created by Mondini et al and standardized for the Italian
population.® It includes 16 subtests which investigate the
following cognitive domains: attention, executive func-
tioning, perception, praxis abilities and comprehension.®
The ENB-2 battery consists of the following subtests:

e Digit span: assesses short-term memory. The exam-
iner reads a series of increasing numbers that the
participant has to recall immediately. The score is
given by the longest sequence of numbers correctly
recalled. Range: 0-8.

e Immediate and delayed recall prose memory: evalu-
ates long-term memory. The examiner reads a short
story that has to be repeated by the participant imme-
diately afterward. The examiner reads the story
a second time and participant has to repeat it after
a 4-minute-long distracting task — see below. Range:
0-28 for each recall.

e Interference memory — 10 and 30 seconds: the sub-
ject receives and reads aloud a card with three con-
sonants. Immediately afterward, the card is removed
and the participant is asked to count in twos from
a given number for a short period of time (10 seconds
for the first three cards, then 30 seconds for the last
three). The goal is to recall the string of consonants
on the card. This procedure is repeated for each card.
The score is given by each consonant correctly
remembered and reported in the correct position.
This test evaluates memory capacity in the absence
of reiteration. Range: 0-9 for each version.

e Trail Making Test A and B (TMT A; TMT B): in the
TMT A, the participant has to connect a set of 25
scattered numbers in ascending order as quickly as
possible. It evaluates the selective attention and visuos-
patial search. In TMT B, targets are numbers and
letters and the participant has to alternate between
them in ascending/alphabetical order (1-A-2-B-3,
etc.) as quickly as possible. It mainly evaluates selec-
tive, divided and alternated attention, and working
memory. Score is in seconds. Range: 0-999.

e Token test (brief version): a five-item test to assess
comprehension abilities. Range: 0-5.

e Word phonemic fluency: as in other phonemic flu-
ency tests, this evaluates the ability to retrieve words
on the basis of the initial letter (C, P and S) in
1 minute. Score is the mean of the correct words
retrieved in the three conditions.

e Abstraction: the aim is to find a word to link two
other words (e.g. Q: pasta and milk are ... A: food).
It evaluates reasoning abilities and concept abstrac-
tion. Range: 0-6.

e Cognitive estimation: evaluates the ability to give
coherent answers to ambiguous questions (e.g. Q:
How long is a guitar?). Range: 0-5.

Neuropsychiatric Disease and Treatment 2020:16
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e Overlapping figure: this test is performed between
the two prose memory test recalls as a distracting
task. The examiner gives the participant a sheet with
more than 50 overlapping figures with the goal of
identifying the largest number of these in 4 minutes.
This test is mainly a visual recognition task. Range:
0-50.

e Copy drawing: the participant has to copy a complex
but familiar figure. Score range: 0-2.

e Spontaneous drawing: the instructions are to draw
a daisy with one leaf and the stem. Evaluates praxis
abilities and the capability of accessing the visual
representation of a simple figure. Range: 0-2.

e Ideative and ideomotor praxis tests: the participant
has to perform gestures with or without meaning and
to replicate the examiner’s gestures. Range: 0-6.

e Clock drawing: the participant has to place numbers
on a printed circle as though it were a clock and
then draw hands to a given hour. The examiner
evaluates the presence of the correct numbers and
the spatial accuracy of both numbers and hands.
This is a complex task that involves executive func-
tions and visuospatial abilities. Range: 0—10.

The battery provides both an assessment of each cognitive
task and a total score (global cognitive index) indicating
the global cognitive profile. The tests were adjusted for
age and education in the Italian population and normative
scores were calculated. The 5th percentile was used to
determine cut-off scores, according to which the perfor-
mance was classified in three categories: below average
(impaired), at the limit, and average (normative). The
battery was previously used in addiction studies and

showed good psychometric characteristics.®®

Cognitive Behavioral Assessment — Outcome
Evaluation (CBA-OE)

Depression and anxiety were assessed using two scales
from the Cognitive Behavioral Assessment — Outcome
Evaluation (CBA-OE) questionnaire.®* The Depression
(19 items) and the Anxiety scales (14 items) were mea-
sured on a five-point Likert-type scale ranging from 1 (=
nothing) to 5 (= a lot). Higher scores indicate higher levels
of depression (range 19-95), with two clinical cut-off
points: 32 for moderate depression and 45 for severe
depression. Higher scores indicate higher levels of anxiety
(range 0-56), with two clinical cut-off points: 25 for
moderate anxiety and 36 for severe anxiety. Both scales

have demonstrated excellent reliability in clinical groups
(depression, 0=0.91; anxiety, 0=0.90).%*

Alcohol Use Disorders Identification Test (AUDIT)
The Alcohol Use Disorders Identification Test (AUDIT) is
a questionnaire developed by the World Health Organization
to assess alcohol consumption, drinking behaviors and alco-
hol-related problems.® It consists of 10 items and respon-
dents are asked to choose one of five statements (per item)
that most applies to their use of alcoholic beverages over the
past year. Responses are scored from 0 to 4, and the summary
score for the total AUDIT ranges from 0 (absence of problem
drinking behavior) to 40 (relevant levels of problem drinking
behaviors and alcohol dependence).

This self-report measure has been extensively used and
possesses good validity and reliability.®’

Statistical Analysis

Descriptive statistics were used to analyze socio-
demographic, clinical and psychological characteristics of
the sample. The assumption of normality for all the psy-
chological scales was verified. The AUDIT scale was
dichotomized considering the median of the scores’ dis-
tribution, to obtain two different groups characterized by
high level (<33) or very high level (>34) of severity of
alcohol dependence. This method has been used in pre-
vious scientific studies.’”*® One-way analysis of variance
(ANOVA) was used to explore whether cognitive func-
tions measured by the ENB-2 (both global cognitive index
and performance for each test) significantly differed
among the main socio-demographic, clinical and psycho-
logical factors. Finally, ANOVA was also used to explore
any significant differences in cognitive functions between
relapsed and abstinent patients at the 1-month follow-up.
A p value smaller than 0.05 (p<0.05) was considered
statistically significant. All statistical analyses were con-

ducted using SPSS for Windows, version 19.0.

Results

Participants in this study had a mean age of 52.29 (£8.14)
years. The majority of patients were males (58.5%), with
a middle to high educational level (65.9%), and unem-
ployed (63.4%). Concerning clinical features, the largest
part of the sample did not show a history of psychiatric
disorders (53.7%) and was not abstinent (82.1%) at admis-
sion. The majority of the sample had a long duration (=10
years) of AUD (56.1%) and did not have substance use
comorbidity (80.5%), but had a previous history of
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substance use disorder other than alcohol (51.2%). Most
patients were smokers (90.2%). Socio-demographic and
clinical aspects of the sample are shown in Table 1.

Results of the neuropsychological assessment (ENB-2
battery) are described in Table 2. We calculated mean scores
and the frequency distribution (percentage) of impaired
scores for each ENB-2 subtest and for the global score.

A total of 31.7% of AUD patients showed cognitive
impairment measured according to the global score scale.
However, only 12 people (29.3%) in the sample performed
well in every subtest, and of the remaining patients, seven
(17.1%) had a poor performance on one subtest and 22
(53.7%) on two or more subtests (Figure 1).

With regard to the six cognitive domains (Attention,
Memory, Comprehension, Executive functions, Visuospatial
abilities, Praxis) we found that the majority of impaired results
referred to 1) Visuospatial abilities: Copy drawing (36.6%)
and Overlapping figure test (31.7%); 2) Executive functions:
Clock drawing (29.3%), Phonemic fluency (17.1%) and TMT

Table | Socio-Demographic and Clinical Characteristics of the
Sample (N=41)

Variables N (%)
Age (years) 30-50 18 (43.9)
251 23 (56.1)
Gender Male 24 (58.5)
Female 17 (41.5)
Education (years) <8 14 (34.1)
29 27 (65.9)
Work status Employed 15 (36.6)
Unemployed 26 (63.4)
Psychiatric diagnosis Yes 19 (46.3)
No 22 (53.7)
Abstinence at admission Yes 7(17.1)
No 34 (82.9)
Duration of AUD (years) 2-9 18 (43.9)
210 23 (56.1)
Smoking Yes 37 (90.2)
No 4 (9.8)
Substance use comorbidity® Yes 8 (19.5)
No 33 (80.5)
Previous substance abuse Yes 21 (51.2)
No 20 (48.8)

Note: *Cannabis or cocaine.
Abbreviations: N, number; AUD, alcohol use disorder.

B (19.5%); and 3) Memory: Memory with interference — 10
seconds (17.1%).

Table 3 shows that the majority of the sample had
clinically relevant symptoms of anxiety (57.6%) or depres-
sion (63.6%) and 48.5% reported both clinically relevant
anxiety and depression. High levels of AUD severity were
measured by the AUDIT questionnaire (M=32.25,
SD=6.77; range 0—40). Alcohol relapse had occurred for
51.4% of the sample at 1 month after hospital discharge.

Cognitive global score was compared for the socio-
demographic (age, gender, education, work status), clinical
(psychiatric diagnosis, abstinence at admission, duration of
AUD, substance use comorbidity, history of substance
abuse, AUDIT score) and psychological (anxiety, depres-
sion) characteristics of the sample in order to explore any
differences between groups.

We found that cognitive global score was significantly
higher for the group with a high level of education (M=78.81;
SD=7.89) compared to the low-level group (67.64;
SD=10.08) (F=15.26; p<0.001). In relation to clinical fac-
tors, we found a significant difference (F=7.82; p<0.01)
between abstinent patients at admission (M=84.00;
SD=6.19) and non-abstinent patients (M=73.14; SD=9.81).
No statistically significant differences were found for psy-
chological factors (all p>0.05). Results are summarized in
Figure 2.

We explored any significant differences in all cogni-
tive domains (ENB-2 subtests) for socio-demographic,
clinical and psychological factors. Only statistically sig-
nificant results (p<0.05) are reported in Tables 4 and 5,
whereas complete results are available as supplementary
materials.

In relation to socio-demographic factors, we found
that:
Abstract reasoning (executive function) compared to

1) females performed significantly better in
males (F=5.03; p=0.03); 2) younger patients performed
significantly better in TMT A (attention) (F=3.79;
p=0.05), fluency (F=4.99; p=0.03) and
Abstract functions) (F=4.72;

p=0.03); and 3) patients with high education scored sig-

Phonemic
reasoning  (executive
nificantly higher compared to the group with low educa-
tion in all Memory subtests: Prose memory — immediate
recall (F=6.75; p=0.01), Prose memory — delayed recall
(F=14.72; p<0.001), Memory with interference — 10 sec-
onds (F=5.80; p=0.02) and Memory with interference —
30 seconds (F=7.87; p=0.01); finally, the high-level edu-
cation group performed better in both Phonemic fluency
(executive functions) (F=7.13; p=0.01) and Copy drawing

Neuropsychiatric Disease and Treatment 2020:16
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Table 2 Cognitive Functions in Early-Detoxified AUD Patients (N=41)

Cognitive Domain Test MeaniSD Score: N (%)
Impaired Limits of Norm
Attention TMT A® 40.04+17.85 4 (9.8) -
Memory Digit span 5.61£0.97 2 (4.9) -
Prose memory — immediate recall 14.34+4.71 2 (4.9) 1 (2.4)
Prose memory — delayed recall 18.2745.15 1 (2.4) 1 (2.4)
Memory with interference — 10 seconds 6.98+2.55 7 (17.1) 3(7.3)
Memory with interference — 30 seconds 6.59+2.44 4 (9.8) 3(7.3)
Comprehension Token test 4.95+0.15 4 (9.8) -
Executive functions TMT B* 139.85+101.76 8 (19.5) I (2.4)
Cognitive estimations 4.71£0.60 1 (2.4) 9 (22.0)
Abstract reasoning 5.20+1.44 3(73) -
Phonemic fluency 11.50+3.64 7 (17.1) 5(12.2)
Clock drawing 7.72+2.64 12 (29.3) 4 (9.8
Visuospatial abilities Overlapping figure test 30.05+8.01 13 31.7) 6 (14.6)
Copy drawing 1.63£0.49 15 (36.6) -
Spontaneous drawing 1.80£0.51 6 (14.6) -
Praxis abilities Ideative and ideomotor praxis test 5.93+0.26 3(7.3) -
Global score 75.0010.11 13 (31.7) -

Notes: *Mean refers to total time (seconds) used to complete the test; higher scores indicate worse performance.
Abbreviations: SD, standard deviation; N, number; AUD, alcohol use disorder; TMT, Trail Making Test.

(visuospatial abilities) (F=8.07; p<0.01). No significant
differences were found for work status (all p>0.05).
Concerning clinical and psychological factors, the data
show that: 1) abstainers at admission performed better in
Prose memory — immediate (F=7.980; p<0.01) and
delayed (F=9.101; p<0.01) recall (memory), Phonemic
fluency (F=4.829; p=0.03) (executive functions) and
Overlapping figure test (F=4.756; p=0.03) (visuospatial
abilities) others; 2) with
a prolonged duration of AUD scored lower in Digit span

compared to patients
(F=5.798; p=0.02) (memory) in comparison with people

100%

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Impaired tests for participant

H0 @1 O2ormore

Figure | Distribution of the sample by number of impaired tests in the ENB-2.

with a shorter duration of AUD; 3) people with a history
of substance abuse (F=4.964; p=0.03) and with substance
admission (F=7.110; p=0.01)
obtained worse scores in Copy drawing (visuospatial abil-

abuse comorbidity at

ities) in comparison to those who did not have previous or
present substance abuse; and 4) moderate or high levels of
anxiety were associated with higher scores in Abstract
reasoning (£=8.930; p<0.01) (executive functions). No
significant differences were found for depression, AUDIT
or psychiatric diagnosis (all p>0.05).

Lastly, we compared all cognitive domains at baseline
between the relapsed group and the abstinent group at follow-
up, but no statistically significant differences were found.

Discussion

The first aim of this study was to examine neuropsycho-
logical functioning in early-detoxified AUD patients
attending a 28-day residential rehabilitation program.

The results showed a considerable number of people
showing cognitive deficits concerned with executive func-
tions, visuospatial abilities and memory. These results are
in line with the literature, which suggested that between
50% and 80% of alcohol-dependent patients present
impaired cognitive functions.® Galandra et al, using both
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Table 3 Psychological Assessment: Results of Self-Report

Questionnaires

Variable N (%) or M (SD)
Anxiety Clinically relevant® 19 (46.3)

Not relevant® 14 (34.1)
Depression Clinically relevant® 21 (51.2)

Not relevant® 12 (29.3)
AUDIT 32.25 (6.77)

Notes: *Moderate and severe symptomatology; ®Norm or limit to norm.
Abbreviations: N, number; M, mean; SD, standard deviation; AUDIT, Alcohol Use
Disorders Identification Test.

voxel-based morphometry (VBM) and neuropsychological
assessment, explained AUD patients’ executive impair-
ment as a defective access to attention and working mem-
ory skills, due to the structural damage of a salience-based
neural mechanism correlated with the executive network.®!
Deficits in executive functions may negatively affect
working memory, mental flexibility, divided attention,
decision-making, problem-solving and inhibition.®
Previous studies also found that performances in the
visuospatial domain are largely affected in terms of
visuospatial processing, memory and organization.”*°
Memory is a complex function that includes multiple
components and processes, and in AUD patients is asso-
ciated with short- and long-term memory deficits.***?
These cognitive functions are fundamental for AUD
patients to benefit from psychosocial treatments during
recovery because CBT and motivational interventions
require preserved cognitive functions to be effective.®¢7:68
Our results showed that 70.73% of the total sample had

impaired performance on at least one test of the

100
90
80
70
60
50
40

ENB 2 global score

30
20
10

Education Abstinence at admission

Elow MHigh BYes ONo
Figure 2 Comparison between mean global scores in the ENB-2 for different

conditions of education and abstinence.
Notes: *p<0.01; **p<0.001.

neuropsychological battery items. These findings are in line
with a study which found that, after completing acute detox-
ification, almost all participants (93%) were clinically impaired
in at least one of the five cognitive domains at entry to resi-
dential treatment and 71% remained clinically impaired after
10 days.®® This means that abstinence has a relevant role for
neuropsychological functioning, but it is not the only factor
since some individuals remained cognitively impaired.

It is important to use a comprehensive and standardized
neuropsychological battery to assess cognitive functioning
among alcohol-dependent people in order to carefully
investigate impaired domains. Indeed, if we had limited
ourselves to considering only the results of the cognitive
global score, we would have found that the majority of
patients (68.3%) did not present a clinical score according
to normative scores (adjusted for age and education).
Conversely, high levels of impaired scores in tests asses-
sing executive functions and visuospatial abilities can be
considered as warning signals which suggest paying atten-
tion to AUD patients’ cognitive functioning, first in terms
of neuropsychological assessment and diagnosis, and then
in terms of tailored interventions or clinical suggestions
for discharge when necessary.’

Providing targeted individual treatments is a high-value
goal, although some precautions is needed. Time of assess-
ment is a fundamental facet: during the first week, patients
may experience withdrawal symptoms, which can interfere
with performance and thus test scores. In parallel, since most
rehabilitation programs are usually 4 weeks long, time is key
in order to furnish a tailored intervention as soon as possible.
Therefore, it is necessary to obtain neuropsychological data
in the early stages, always bearing in mind the adverse effects
that alcohol abstinence causes in patients. Further research is
needed to find the best balance between day of evaluation,
partial brain recovery and the extinction of, or at least a sharp
decrease in, withdrawal symptoms.

The secondary aim of this study was to explore any
differences in cognitive performance in relation to the
main socio-demographic, clinical and psychological fac-
tors of the alcohol-dependent population.

Previous studies suggest that approximately 50% of
problem drinkers do not experience negative conse-
quences of chronic alcohol abuse.'*'*%" This means
that there is interindividual variability in the nature and
severity of these impairments. In this regard, a number
of factors, such as age, education, history of drinking,
psychiatric conditions and length of abstinence, have
been identified as correlates of cognitive functioning
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Table 4 Cognitive Functions and the Role of Socio-Demographic Factors

Cognitive Domain Test M (SD) M (SD) F P
Gender
Male Female
Executive functions Abstract reasoning 4.79 (1.74) 5.77 (0.43) 5.032 0.03
Age (years)
<50 251
Attention TMT A® 34.11 (10.55) 44.68 (21.02) 3.789 0.05
Executive functions Phonemic fluency 12.87 (3.90) 10.42 3.11) 4.998 0.03
Abstract reasoning 5.72 (0.46) 4.78 (1.78) 4.729 0.03
Education (years)
<8 29
Memory Prose memory — immediate recall 11.86 (3.11) 15.63 (4.93) 6.751 0.01
Prose memory — delayed recall 14.57 (4.15) 20.19 (4.58) 14.725 <0.001
Memory with interference — 10 seconds 5.71 (3.24) 7.63 (1.86) 5.807 0.02
Memory with interference — 30 seconds 5.21 (2.52) 7.30 (2.11) 7.872 <0.01
Executive functions Phonemic fluency 9.53 (2.80) 12.51 (3.65) 7.139 0.01
Visuospatial abilities Copy drawing 1.36 (0.50) 1.78 (0.42) 8.072 <0.01

Notes: *Mean refers to total time (seconds) used to complete the test; higher scores indicate worse performance.

Abbreviations: M, mean; SD, standard deviation; TMT, Trail Making Test.

and brain recovery, but the results are mixed and more
research is needed. The results of this study showed that
with regard to socio-demographic factors, patients with
low education performed worse in tests assessing mem-
ory, executive functions and visuospatial abilities com-
pared to the group with high education, while older
adults scored lower in tasks related to attention and
executive functions compared to younger ones.’*>' The
early detection of alcohol-related cognitive impairment
in older people with AUD can improve social outcomes
in both drinking behavior and the social consequences of
alcohol-related dementia.”” Woods et al found that heavy
alcohol consumption was associated with greater cogni-
tive impairment in older adults.'* Furthermore, Pitel et al
found that the younger the abstainers were when they
quit drinking, the better the executive recovery.'?

In relation to clinical factors, we found a key role
played by length of abstinence, since abstinent patients at
admission had better performance in memory, executive
functions and visuospatial abilities compared to other
patients. Abstinence seems to significantly affect cognitive
recovery, even if some deficits often persist in the long

term.54’71

Pitel et al found that episodic memory recovery was
correlated with drinking history; analogously, we found
that patients with a shorter duration of dependence scored
better in the Digit Span test compared to those with more
than 10 years of alcohol dependence.'?

In addition, our data found that polysubstance abusers
at admission performed significantly worse than pure alco-
holics in the Copy drawing test, contrary to the findings of
Beatty et al, although their subjects were tested after
a longer period of abstinence.”” Also, the group with
a history of drug abuse scored worse in the same test
compared to pure alcoholics, suggesting that drug abuse
may worsen visuospatial deficits, in accordance with the
findings of Selby and Azrin.’>"?

Concerning psychological factors, the presence or
absence of a psychiatric diagnosis and level of depression
did not show significant differences in any cognitive per-
formances, whereas higher levels of anxiety were paired
with better scores in the Abstract reasoning test. The
relationship between state anxiety and executive functions
is controversial since previous studies have reported both
positive and negative associations using tests evaluating

these domains in different populations.”* "¢
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Table 5 Cognitive Functions and the Role of Clinical and Psychological Factors

Cognitive Domain Test M (SD) M (SD) F P
Abstinence at Admission
Yes No
Memory Prose memory — immediate recall 18.57 (3.78) 13.47 (4.45) 7.980 <0.01
Prose memory — delayed recall 23.14 (4.67) 17.26 (4.70) 9.101 <0.01
Executive functions Phonemic fluency 14.13 (3.32) 10.95 (3.51) 4.829 0.03
Visuospatial abilities Overlapping figure test 35.85 (7.62) 28.85 (7.76) 4.756 0.03
Duration of AUD (years)
2-9 =10
Memory Digit span 6.00 (1.08) 5.30 (0.76) 5.798 0.02
Substance use comorbidity
Yes No
Visuospatial abilities Copy drawing 1.25 (0.46) 1.73 (0.45) 7.110 0.01
Previous substance abuse
Yes No
Visuospatial abilities Copy drawing 1.48 (0.51) 1.80 (0.41) 4.964 0.03
Anxiety
Norm Moderate/high levels
Executive functions Abstract reasoning 4.21 (2.04) 5.68 (0.58) 8.930 <0.01

Abbreviations: M, mean; SD, standard deviation; AUD, alcohol use disorder.

Finally, there was no significant difference regarding
neuropsychological scores at baseline between abstainers
and relapsers at 1-month follow-up. Previous studies have
explored the relationship between cognitive impairment
and relapses, with conflicting results.”'? After discharge,
the early-detoxified abstainer is no longer in a safe environ-
ment, where staff and other patients head toward the same
goal, but faces daily life, where abstinence is tougher to
maintain. Cognitive functioning certainly has a role, espe-
cially higher domains such as executive functions, but
relapse is a complex and dynamic event that is determined
by biological, psychological and societal factors and
interactions among these.”’ However, research in this con-
text should also focus on the role of neuropsychological
factors since the majority of studies did not include them in
their predictive models.”®

Some limitations of this study should be mentioned.
First, although several studies in this specific clinical popu-
lation used similar numbers, the sample size is quite small

and only limited quantitative analyses were performed since

the main focus was to describe qualitatively the cognitive
deficits in patients undergoing treatment for AUD.'%!3-6%7
However, this represents an exploratory study and further
research are needed to increase the validity of the results.
Second, this study is cross-sectional, with a single neurop-
sychological assessment of early-detoxified patients; it
would be useful to use a longitudinal perspective in order
to study cognitive changes over time after detoxification.
However, we used a standardized and comprehensive neu-
ropsychological battery exploring multiple domains, such
as the ENB-2, to obtain a bigger picture of the cognitive
status of the patient.

Conclusion

The results of this study underlined that a neuropsychological
assessment should be considered as an important aspect of
a rehabilitation program for alcohol-dependent people. The
detection of cognitive impairments is therefore essential and
should be systematic, using a comprehensive and standar-
dized neuropsychological screening battery.® Most AUD

Neuropsychiatric Disease and Treatment 2020:16

submit your manuscript 1713

Dove


http://www.dovepress.com
http://www.dovepress.com

Caneva et al

Dove

patients showed deficits in executive functions, visuospatial
abilities and memory that may impede the effectiveness of
Indeed,
patients may have limited capacity to benefit fully from the

psychosocial treatments. cognitively impaired
treatment and to maintain abstinence.’ Furthermore, specific
attention should be paid to some factors that may be asso-
ciated with cognitive impairments, such as age, education,
duration of abstinence, polysubstance abuse and history of
substance abuse use disorder.

Alcohol rehabilitation treatment should therefore be
adapted to patients with cognitive impairments in order
to reduce the recycling of patients through the treatment
centers and prevent patients from going through repeated
detoxifications.
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