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Purpose: The aims of this pilot study were to examine cognitive factors (brooding and craving)
together with positive/negative metacognitive beliefs about alcohol during a residential program
for alcohol addiction and to explore relationships with psychological variables at discharge,
with the scope of identifying predictive factors of psychological outcome and patients at greatest risk of relapse.
Methods: Thirty patients underwent a brief semistructured interview on admission to
a 28-day rehabilitation program for alcohol addiction, and completed at admission and
discharge the following five self-report questionnaires: 1) brooding (Brooding subscale of
Ruminative Response Scale [B-RRS]), 2) craving (Penn Alcohol Craving Scale [PACS]),
3) positive beliefs about alcohol use (Positive Alcohol Metacognitions Scale [PAMS]), 4)
negative beliefs about alcohol use (Negative Alcohol Metacognitions Scale [NAMS]), and 5)
the psychophysical state of health (Cognitive Behavioral Assessment – Outcome Evaluation
[CBA-OE]).
Results: Significant changes were found between admission and discharge in CBA-OE, B-RRS,
and PACS. Brooding at admission was a significant predictor of post-treatment psychological
variables of “anxiety”, “depression”, and “psychological distress”, whereas craving at admission
was a good predictor of “perception of positive change” at discharge.
Conclusion: Our results confirm the importance of brooding in mood regulation and its role
in the development and maintenance of problem drinking. In addition, craving was negatively
associated with the perception of positive change in the post-treatment outcomes and was a
predictor of this psychological variable, which includes features related to the individual’s
resilience and strength. The changes in metacognitive beliefs regarding alcohol use were not
statistically significant, but we found a reduction in positive metacognitions and an increase in
negative alcohol-related beliefs; future studies are needed to further explore this issue.
Keywords: alcohol addiction, cognitive factors, metacognition, rehabilitation, craving,
brooding
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Alcohol is one of the world’s top priorities in the area of public health and a major
cause of illness and premature death. In Europe, it is the third leading risk factor for
disease and mortality after tobacco smoking and hypertension.1 Alcohol is a well-known
cause of diverse health problems including injuries, mental and behavioral disorders,
gastrointestinal conditions, cancer, cardiovascular disease, immunological disorders,
lung disease, skeletal and muscular diseases, genital disorders, and fetal harm.2 Because
addiction involves so many aspects of an individual’s life, treatment is not simple.
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Treatment options for alcoholism can be performed in a
residential hospital setting, as long-term residential treatment (therapeutic community), or through an outpatient
program.3 Effective treatment programs typically incorporate
different components, each targeting a particular aspect of
the illness and its consequences. Addiction treatment must
help the individual to reach abstinence, change lifestyle, and
achieve productive functioning in the family, on the job, and
in the society.4 The wide variety of current treatment options
includes drugs (eg, disulfiram), cognitive behavioral therapy
(CBT), motivational reinforcement techniques, 12-step
facilitation therapy, coping skills’ management, relapse
prevention therapy, and family therapy.5 The inpatient rehabilitation 28-day program6 used in this study was inspired
by the American Minnesota Model,7 Croatian psychiatry
studies,8 and German and Austrian “psychosomatic clinics”.9
It consisted of a series of highly structured interventions
involving group psychotherapy, individual therapy (CBT),
alcohol-related risk education sessions, and group activities
and group meetings with family members to manage the
patient’s medical and psychological problems.
Previous studies have shown an overall reduction
in anxious–depressive symptoms and a psychological
improvement among alcoholics during the first weeks after
detoxification.6,10,11 However, some authors have found that the
period after detoxification is at great risk of depressive symptoms and relapses and research is needed to examine factors
associated with the maintenance of change and abstinence.10
There is a large body of literature exploring the relationship between alcohol consumption and metacognitive
processes as a factor that causes dysfunctional thinking
processes, which can generate and maintain psychological
disorders.12–14 Metacognition refers to the psychological
structures, beliefs, events, and processes that are involved
in the control, modification, and interpretation of thinking.15
Specifically, alcohol use has been considered as a strategy
for controlling negative emotions and thoughts, which are
influenced by metacognitions.13 The great majority of theorists have differentiated between the following two basic
aspects of metacognition: metacognitive regulation and
metacognitive knowledge (or metacognitive beliefs). In the
metacognitive conceptualization of psychological dysfunction, both constructs interact in maintaining maladaptive
behaviors.15,16
Research has identified the existence of positive metacognitive beliefs about alcohol use,17 conceptualized as a specific
form of outcome expectancy relating to the use of alcohol
(eg, “drinking makes me think more clearly” and “drinking
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reduces my anxious feelings”), and negative metacognitive
beliefs such as perception of lack of executive control over
alcohol use and of the cognitive costs of drinking (eg, “drinking controls my life” and “drinking will damage my mind”).
Among the numerous mechanisms that may underlie craving,
a cognitive-affective model has suggested an interaction
between addiction and affective symptoms.18
Specifically, negative affectivity turned out to be an
important antecedent of craving in clinical studies.19,20 Since
craving is a strong predictor of relapse after detoxification,21
the relationships among psychological changes, craving, and
negative moods during the treatment of alcohol dependence
need to be investigated in order to identify patients at high risk
of relapse. Another cognitive factor, brooding (a dimension of
rumination), should also be explored as several studies have
suggested that rumination is a vulnerability factor for depression and a core cognitive process in the pathology of mood
disorders. Brooding is the tendency to passively compare
individual current situations with unachieved goals and may
represent a maladaptive aspect of rumination with respect to
the longitudinal prediction of depression.22 According to the
self-regulatory function model, anxiety and depression are also
associated in dysfunctional metacognitive dimensions.15,23
In the light of these considerations and to provide
information on feasibility of a full-scale study, we aimed to
evaluate changes over time in metacognitive (positive and
negative) beliefs about alcohol use and cognitive factors
(craving and brooding) in a sample of alcohol-dependent
patients undergoing a residential rehabilitation program, to
analyze whether these changes are influenced by individual
sociodemographic and clinical characteristics, and to explore
baseline metacognitive and cognitive factors as possible predictors of the psychological outcomes at discharge (anxiety,
depression, psychological distress, and perception of positive
change) in order to identify patients at greatest risk of relapse
in this pilot study.

Patients and methods
Patients
The preliminary study was carried out in 30 patients who
underwent a 28-day rehabilitation program for alcohol
addiction at the Department of Physical and Rehabilitation Medicine, ICS Maugeri Spa SB, Institute of Genoa
Nervi, Genoa, Italy. Inclusion criteria were as follows:
age .18 years, current diagnosis of alcohol dependence
according to the Diagnostic and Statistical Manual of Mental Disorders, fourth edition, text revision (DSM-IV-TR),24
absence of dementia (evaluated with Mini–Mental State
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Examination $24), understanding of the Italian language
(spoken or written if patients of other nationalities), and participation in $80% of the proposed rehabilitation sessions.
An exclusion criterion was the presence in the anamnestic
evaluation of antisocial personality disorder because that
antisocial personality disorder was not suitable for group
therapy and residential treatment. Of the 47 patients initially
screened, 14 (29.7%) patients were excluded because they
did not meet the inclusion criteria, and a further three (6.3%)
patients were later excluded from analysis because of missing
responses on the questionnaires (Figure 1). The final sample
consisted of 30 patients who were informed about the aims
of the study and gave their written informed consent. All
data collected in this study were derived from tools and
treatments used in routine clinical practice at our institute.
This is a preliminary study of a research project approved
by the Regional Ethics Committee of the IRCCS AOU San
Martino-IST (PR 430Reg2015).

Procedure
Following admission to the rehabilitation unit, patients
underwent a brief initial interview with an addiction medicine
physician or psychiatrist with wide experience in managing
addiction, which served to guide medical management during
detoxification and discharge planning. Sociodemographic and
clinical data about the patient were also gathered through the
interview, for example, age, level of education, work status,
duration of alcohol dependence, and possible presence of
other drug dependences or psychiatric comorbidities. At the
end of their first week of residential treatment, after complete
detoxification (pretreatment, t0), patients were administered a
battery of five self-report questionnaires; this battery was then
re-administered 3 days before their hospital discharge (posttreatment, t1). The residential program (suited for patients
in severe clinical condition but with a low level of social
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Figure 1 Flowchart showing the patient enrolment process.
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problems) lasted 28 days and consisted of high-intensity
medical and psychotherapeutic interventions, comprising
• Multiprofessional team interventions (including medical,
nursing, psychological, and educational) on the needs of
the individual;
• Evaluation and treatment of acute withdrawal symptoms,
which may range from mild (eg, tremor and insomnia)
to severe (eg, autonomic hyperactivity, seizures, and
delirium), through an evaluation of withdrawal severity
and symptoms’ therapy with drugs;
• CBT training focused on restructuring beliefs, attributions,
and expectations that are related to excessive alcohol use,
acquiring coping skills to manage high-risk drinking situations and comorbid psychological problems;
• Group therapy to support and maintain the motivation
to change, to educate on alcohol-related risks, and to
promote the activation of interpersonal skills;
• Group activities with various modes of expression, such as
movie discussions, gymnastics, and theme-based groups
(ie, managing emotions and self-esteem promotion);
• Personal involvement in the care of the patients, encouraging patients to take care of themselves and their environment
(ie, keeping their room tidy and making their bed); and
• Group meetings with family members (if available) to
provide support, counseling, and involve them in the
rehabilitation program.
During residential rehabilitation, patients were required to
attend 1-hour group therapy sessions twice daily regarding the
maintenance of abstinence, the education of alcohol-related
risks, motivation to change, CBT training, and relapse prevention. Group activities (eg, movie discussions, gymnastics, relaxation techniques, and art therapy) took place in the afternoon.

Measures
The evaluation tools consisted of a brief initial semistructured
interview and a battery of five self-report questionnaires
investigating the following areas: 1) brooding, 2) craving,
3) positive beliefs about alcohol use, 4) negative beliefs about
alcohol use, and 5) the psychophysical state of health. The
battery of self-report questionnaires was administered twice
to the patient: at admission to the rehabilitation program and
again 3 days before discharge.
The following assessment scales were used.

Brooding subscale of Ruminative Response Scale
(B-RRS)
The Ruminative Response Scale (RRS) is a self-report instrument that measures individual differences in the tendency to
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ruminate in response to negative affect.25,26 For this study,
we used the B-RRS made up of five items addressing the
brooding dimension of rumination (eg, “Think ‘What did I
do to deserve this?’”).26 The questionnaire instructions ask
people to focus their attention on the thoughts they have
when they are “sad, melancholic, or depressed” and rate on
a 4-point scale (from 1 “almost never” to 4 “almost always”)
how often they experience what is indicated by each item.
This subscale has been used in previous studies27 and showed
good psychometric proprieties.26 The internal consistency
(Cronbach’s α) of the B-RRS was 0.77, and the test–retest
reliability measured during 2 years was 0.62.26

Penn Alcohol Craving Scale (PACS)
The PACS is a 5-item scale developed to assess various
aspects of craving for alcohol over the past week.28 The
first three questions concern the frequency, intensity, and
duration of drink-related thoughts. The fourth question
assesses the ability to refrain from drinking if alcoholic
beverages are available. The last question invites the subject to make an estimate of the alcohol craving over the
previous week. PACS has proven to be a useful and reliable
tool for measuring craving and is a predictor of the risk of
relapse. Items are evaluated on a frequency scale from 0 to
6. The PACS has been shown to possess good psychometric
properties in terms of reliability (Cronbach’s α=0.92) and
concurrent, predictive, and discriminant validities.28

Positive Alcohol Metacognitions Scale (PAMS)
The PAMS is a 12-item scale assessing positive metacognitions about alcohol use.17 It consists of the following two factors: 1) positive alcohol beliefs about emotional self-regulation
and 2) positive alcohol beliefs about cognitive self-regulation.
Participants are asked to rate how much they agree with each
statement, referring to when they begin drinking, on a Likert
scale from 1 (do not agree) to 4 (agree very much). Higher
scores represent higher levels of positive metacognitive belief
about alcohol use. Examples of positive metacognitive beliefs
about alcohol use may include “drinking makes me think more
clearly” (problem solving), “drinking helps me to control my
thoughts” (thought control), “drinking helps me focus my mind”
(attention regulation), “drinking reduces my self-consciousness” (self-image control), and “drinking reduces my anxious
feelings” (emotion regulation). This scale is dimensional and
has shown good psychometric qualities of internal and external
reliabilities in both community and clinical populations.17

Negative Alcohol Metacognitions Scale (NAMS)
The NAMS is a 6-item scale assessing negative metacognitions about alcohol use. It consists of the following two
1910
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factors: 1) negative alcohol beliefs about uncontrollability
and 2) negative alcohol beliefs about cognitive harm. Participants are asked to rate how much they agree with each
statement, referring to when they have stopped a session of
drinking, on a Likert scale from 1 (do not agree) to 4 (agree
very much). Higher scores represent higher levels of negative metacognitive belief about alcohol use. Negative beliefs
concern the significance, uncontrollability, and danger of
thoughts. Examples include “I need to control my thoughts
otherwise they will control me” or “my thoughts of harm
will make me lose my mind”. NAMS is dimensional and
possesses good internal and external reliabilities in both
community and clinical populations.17
To assess the state of psychophysical health, we used the
following questionnaire.

Cognitive Behavioral Assessment – Outcome
Evaluation (CBA-OE)
The CBA-OE was the questionnaire used to evaluate psychological treatment effects during the residential program.29 The
questionnaire has 80 items and uses a 5-point scale, ranging
from 1= nothing to 5= a lot. The CBA-OE consists of the
following five scales: anxiety (14 items, eg, “I have been
upset about trivial things”), well-being (15 items, eg, “I have
done things that interested and involved me”), perception of
positive change (11 items, eg, “I have tried to deal with difficulties rather than avoid them”), depression (19 items, eg, “I
have been tormented by feelings of guilt”), and psychological
distress (21 items, eg, “I have felt debased or mocked”). In
answering each item, respondents refer to how they felt over
the previous 2 weeks. The questionnaire has demonstrated
excellent psychometric properties: it has a strong factor
structure, good reliability (Cronbach’s α between 0.80 and
0.91 for the clinical sample), criterion-related and convergent
validities, and the power to discriminate between nonclinical
and “suffering-distressed” subjects.29,30

Statistical analyses
We used descriptive statistics – number (percentage) or
mean ± standard deviation (SD) – to present the basic characteristics of the study participants. The scores on the subscales
of CBA-OE, PAMS, NAMS, B-RRS, and PACS at t0 and t1
are reported as mean ± SD. The assumptions of multivariate
normality and linearity were evaluated through SPSS.
Cognitive scales were analyzed in terms of changes from
admission to discharge on single items. We considered items
as interesting that had scores higher than the average response
values for each item. We investigated significant differences in
psychological and metacognitive variables between admission
Neuropsychiatric Disease and Treatment 2018:14
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and discharge through Student’s t-test (nondirectional,
α=0.05). The size effect was also calculated using Cohen’s
d statistic,31 and Sawilowsky (2009)32 outlined the criteria
for assessing small, medium, and large effect sizes in different metrics, such as d-effect small $0.20, medium $0.50,
large $0.80, and very large $1.20. Possible correlations
between psychological and metacognitive variables were
calculated with Pearson’s correlation coefficient. We also
analyzed differences in metacognitive beliefs according to
patients’ sex, level of education, work status (employed vs
unemployed), substance dependence (alcohol vs polysubstance), type of intervention (pharmaco- and psychotherapy
vs psychotherapy only), and previous admissions for alcohol
dependence (yes vs no) through one-way analysis of variance
(ANOVA). Pearson’s correlation analysis was performed to
examine bivariate correlations among cognitive beliefs (eg,
PAMS, PACS, and B-RRS) and post-treatment variables
of CBA-OE. Variables showing a significant correlation
with post-treatment psychological outcomes (P#0.05) were
included simultaneously in a multivariate regression model to
identify baseline predictors of post-treatment psychological
outcomes. A P-value of 0.05 was considered as statistically
significant. All statistical analyses were conducted using SPSS,
Windows Version 13.0 (SPSS Inc., Chicago, IL, USA).

Cognitive and metacognitive factors among alcohol-dependent patients

Table 1 Sociodemographic and clinical characteristics of the
total sample (n=30)
Variable

n (%)

Sex
Male
Female
Education
Low
Middle-high
Work status
Employed
Not employed
Comorbidity
Yes
No
Intervention
Pharmaco- and psychotherapy
Psychotherapy only
Alcohol dependence
#10 years
.10 years
Polysubstance dependence
Pure alcoholics
Polyabusers
Previous admissions
Yes
No
Age (years)
Mean ± SD

21 (70)
9 (30)
11 (36.7)
19 (63.3)
18 (60)
12 (40)
17 (56.7)
13 (43.3)
20 (64.5)
10 (32.3)
9 (30)
21 (70)
24 (80)
6 (20)
17 (56.7)
13 (43.3)
50.03±10.52

Abbreviation: SD, standard deviation.

Results
Patients were predominantly male (70%) and had a mean
age of 50.03±10.52 years. The majority was unemployed
(60%) and had a middle-high education level (63.3%). Most
patients had a history of .10 years of alcohol dependence
(70%), and most (80%) were not polysubstance dependent.
Patients’ sociodemographic and clinical characteristics are
shown in Table 1.
Results of the CBA-OE scales and metacognitive/
cognitive beliefs scales at admission and discharge are
reported in Table 2. We found significant differences
between admission and discharge in all CBA-OE variables
as well as in the B-RRS and PACS. In addition, exploring
changes from admission to discharge on single items of
the metacognitive and cognitive scales (Figures 2 and 3),
we found that
1) At admission, all items of PAMS had higher scores than the
average score for that item (mean value 2) excepting items 1
(drinking makes me more affectionate), 3 (drinking makes
me think more clearly), 5 (drinking helps me to control my
thoughts), and 11 (drinking helps me focus my mind);
2) At discharge, scores were lower on all items with the
exception of items 5 (drinking helps me to control my
thoughts) and 9 (drinking reduces my self-consciousness),
Neuropsychiatric Disease and Treatment 2018:14

which increased slightly. The items that changed most
from admission to discharge (with an increase of .0.5)
were items 4 (drinking makes me feel more relaxed), 6
(drinking makes my negative thoughts more bearable),
and 7 (drinking reduces my anxious feelings);
3) Similarly, all items of NAMS, at admission, had scores
higher than the average score (value 2). The scores on
three items (2, 3, and 5) increased after the rehabilitation
program, in particular item 2 (if I cannot control my drinking, I will cease to function). At discharge, only item 1
(I have no control over my drinking) and item 6 (drinking
controls my life) decreased slightly;
4) Concerning B-RRS, scores on all items decreased after
treatment, in particular items 2 (why do I always react
this way?) and 3 (think about a recent situation, wishing
it had gone better);
5) For PACS, all item scores decreased at discharge. The
main changes were for items 1 (during the past week
how often have you thought about drinking?) and 2 (how
strong was your craving during the past week?).
Significant differences in findings of the four questionnaires (PAMS, NAMS, B-RRS, and PACS) between patients
based on their sociodemographic and clinical characteristics
submit your manuscript | www.dovepress.com
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Table 2 Changes in mean scores of psychological factors and cognitive–metacognitive scales at admission to discharge from the
rehabilitation program (total patients =30)
CBA-OE subscales
Anxiety
Well-being
Perception of positive change
Depression
Psychological distress
Cognitive and metacognitive scales
PAMS
NAMS
B-RRS
PACS

Admission, mean (SD)

Discharge, mean (SD)

t

P-value

Cohen’s d

24.77 (10.78)
22.33 (10.84)
20.73 (6.66)
32.70 (13.46)
30.40 (15.51)

12.70 (7.25)
34.53 (7.87)
27.53 (5.37)
14.87 (8.10)
12.03 (11.00)

7.002
-6.053
-6.546
8.177
7.588

,0.001
,0.001
,0.001
,0.001
,0.001

-1.11
1.12
1.02
-1.32
-1.18

26.66 (8.18)
16.23 (4.08)
12.61 (3.33)
17.86 (6.47)

23.70 (7.33)
15.70 (4.22)
10.96 (3.28)
11.06 (7.54)

2.022
0.77
3.601
5.302

0.052
0.448
,0.001
,0.001

-0.36
-0.12
-0.50
-1.05

Abbreviations: B-RRS, Brooding subscale of Ruminative Response Scale; CBA-OE, Cognitive Behavioral Assessment – Outcome Evaluation; NAMS, Negative Alcohol
Metacognitions Scale; PACS, Penn Alcohol Craving Scale; PAMS, Positive Alcohol Metacognitions Scale; SD, standard deviation.

are reported in Table 3. With regard to sex and work status,
we found significant differences at admission on the PAMS
(P,0.05). We also found differences on NAMS at admission and discharge depending on the type of therapy (pharmaco- and psychotherapy vs psychotherapy only) (P,0.05).
Concerning previous admissions, there were significant differences on PACS at admission (P,0.05).


Results of the correlation analysis (Table 4) showed
significant correlations between B-RRS and “anxiety”,
“depression”, and “psychological distress” subscales of
CBA-OE. A significant correlation was found between PACS
and the CBA-OE subscale “perception of positive change”.
At a multivariate linear regression analysis of predictors of
post-treatment outcomes, the B-RRS at admission resulted
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Figure 2 PAM and NAM at admission (t0) and discharge (t1), with changes between the two evaluations.
Notes: PAM items: 1, Drinking makes me more affectionate; 2, Drinking makes me more confident; 3, Drinking makes me think more clearly; 4, Drinking makes me feel
more relaxed; 5, Drinking helps me to control my thoughts; 6, Drinking makes my negative thoughts more bearable; 7, Drinking reduces my anxious feelings; 8, Drinking
makes me more sociable; 9, Drinking reduces my self-consciousness; 10, Drinking makes me feel happy; 11, Drinking helps me focus my mind; 12, Drinking helps me fit in
socially. NAM items: 1, I have no control over my drinking; 2, If I cannot control my drinking I will cease to function; 3, Drinking will damage my mind; 4, My drinking persists
no matter how I try to control it; 5, Drinking will make me lose control; 6, Drinking controls my life.
Abbreviations: NAM, negative alcohol metacognitions; PAM, positive alcohol metacognitions.

1912

Powered by TCPDF (www.tcpdf.org)

submit your manuscript | www.dovepress.com

Dovepress

Neuropsychiatric Disease and Treatment 2018:14

Dovepress

Cognitive and metacognitive factors among alcohol-dependent patients



,WHPVFRUHRUGHOWDVFRUH

Neuropsychiatric Disease and Treatment downloaded from https://www.dovepress.com/ by 3.90.12.112 on 20-Apr-2019
For personal use only.





±











±
±
±
±

,WHPV%556W
,WHPV3$&6W

,WHPV%556W
,WHPV3$&6W

'HOWD%556 W±W
'HOWD3$&6 W±W

3$0DQG1$0LWHPQXPEHUV
Figure 3 B-RRS and PACS at admission (t0) and discharge (t1), with changes between the two evaluations.
Notes: B-RRS items: 1, Think “What am I doing to deserve this?”; 2, Think “Why do I always react this way?”; 3, Think about a recent situation, wishing it had gone better;
4, Think “Why do I have problems other people don’t have?”; 5, Think “Why can’t I handle things better?”. PACS items: 1, During the past week how often have you though
about drinking or about how good a drink would make you feel?; 2, At its most severe point, how strong was your craving during the past week?; 3, During the past week
how much time have you spent thinking about drinking or about how good a drink would make you feel?; 4, During the past week how difficult would it have been to resist
taking a drink if you had known a bottle were in your house?; 5, Keeping in mind your responses to the previous questions, please rate your overall average alcohol craving
for the past week.
Abbreviations: B-RRS, Brooding subscale of Ruminative Response Scale; PACS, Penn Alcohol Craving Scale.

to be a significant predictor of depression and psychological distress, while the PACS at admission was a significant
predictor of perception of positive change (Table 5).

Discussion
The first aim of this pilot study was to provide information about whether a full-scale study on cognitive and
metacognitive factors among alcohol-dependent patients
during residential rehabilitation would be feasible and
worthwhile. In particular, we analyzed how these factors
changed over time, during residential rehabilitation treatment
for alcohol addiction and if we could predict an individual’s
psychological outcome, eg, the perception of a positive
change (need to get support from others and ability to cope
with difficulties) or psychological distress or serious mood
symptoms of disorder, based on them. Previous research
has shown that negative mood increases the urge to drink
alcohol,33 and the motivation to drink as a mean of reducing
the negative affect is incorporated into psychological theories
of substance abuse.34 Similarly, research has demonstrated a
positive association between alcohol craving and alcohol use
and has identified craving as a central component of alcohol
use disorder.35 Further research has identified the existence of
Neuropsychiatric Disease and Treatment 2018:14

specific positive and negative metacognitive beliefs that play
a central role in motivating individuals to engage in alcohol
use as a mean of cognitive emotional regulation.36
Concerning psychological functioning, our findings
showed an overall significant improvement in all scales of
the CBA-OE questionnaire, highlighting the psychological
improvements of patients during the detoxification process
and rehabilitation program. Residential rehabilitation programs for alcohol disorders are in fact designed to detoxify
the individual, to enhance their motivation to change,
coping strategies, and interpersonal skills, and to modify
dysfunctional beliefs.37 The scores after treatment on the
scales of anxiety, depression, and psychological distress
were diminished. These findings are in line with the current
literature, which shows a decrease in anxiety disorders and
negative affect, including depressive states, following alcohol
detoxification.38,39
Metacognitive beliefs about alcohol use did not show
significant changes during rehabilitation. Nevertheless, positive metacognitive beliefs about alcohol use had lower scores
after treatment except for the following two items: drinking
helps me to control my thoughts (thought control) and drinking reduces my self-consciousness (self-image regulation).
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Note: *P-value ,0.05.
Abbreviations: B-RRS, Brooding subscale of Ruminative Response Scale; NAMS, Negative Alcohol Metacognitions Scale; PACS, Penn Alcohol Craving Scale; PAMS, Positive Alcohol Metacognitions Scale; SD, standard deviation.

0.586
0.164
0.876
0.148
0.303
2.039
0.025
2.218
22.8 (8.82)
14.46 (4.31)
11.07 (3.5)
8.76 (8.1)
24.35 (6.17)
16.64 (4.03)
10.88 (3.2)
12.8 (6.7)
0.571
0.025*
0.514
0.868
0.330
5.601
0.438
0.028
24.8 (8.16)
18.1 (4.23)
10.4 (3.27)
11.4 (10.57)
23.15 (7.04)
14.5 (3.77)
11.25 (3.34)
10.9 (5.81)
0.184
0.469
0.549
0.246
1.852
0.540
0.367
1.402
25.16 (8.01)
16.16 (4.79)
10.66 (3.18)
11.06 (7.54)
21.5 (5.8)
15.0 (3.27)
11.41 (3.53)
9.08 (6.0)
0.356
0.153
0.696
0.695
21.77 (9.51)
14.00 (4.97)
11.33 (3.35)
10.22 (8.27)
24.52 (6.28)
16.42 (3.76)
10.81 (3.32)
11.43 (7.39)
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0.879
2.162
0.156
0.156

0.295
0.858
0.763
0.016*
1.139
0.033
0.093
6.576
24.84 (10.13)
16.07 (3.99)
12.38 (3.59)
14.7 (7.22)
28.05 (6.29)
16.35 (4.27)
12.76 (3.23)
20.29 (4.7)
0.231
0.048*
0.571
0.39
1.499
4.278
0.330
0.764
24.1 (6.02)
18.3 (3.94)
12.1 (3.41)
16.4 (6.78)
27.95 (8.94)
15.2 (3.83)
12.85 (3.36)
18.6 (6.36)
0.03*
0.803
0.234
0.272
5.245
0.063
1.478
1.258
29.28 (7.99)
16.39 (4.34)
12.0 (2.91)
18.94 (6.47)
22.75 (7.08)
16 (3.84)
13.5 (3.85)
16.25 (6.39)
0.012*
0.384
0.374
0.066
7.178
0.783
0.817
3.673
21.11 (5.88)
15.22 (5.54)
13.44 (3.12)
14.55 (7.97)
29.05 (7.97)
16.66 (3.35)
12.23 (3.43)
19.28 (5.32)

Admission
PAMS
NAMS
B-RRS
PACS
Discharge
PAMS
NAMS
B-RRS
PACS

P-value
F
P-value Yes,
No,
mean (SD) mean (SD)
P-value Pharmaco- and Psychotherapy, F
psychotherapy, mean (SD)
mean (SD)
P-value Employed, Not
F
mean (SD) employed,
mean (SD)
Male,
Female,
F
mean (SD) mean (SD)

Previous admissions
Intervention type
Work status
Sex

Table 3 Results on the four self-report questionnaires (PAMS, NAMS, B-RRS, and PACS) at admission and discharge: a comparison of patients subdivided by sex, work status, treatment
intervention, and previous admissions

Neuropsychiatric Disease and Treatment downloaded from https://www.dovepress.com/ by 3.90.12.112 on 20-Apr-2019
For personal use only.

Torselli et al

The positive beliefs that showed most change concerned
emotion regulation (drinking reduces my anxious feelings)
and mood regulation (drinking makes my negative thoughts
more bearable and drinking makes me feel more relaxed).
Regarding the negative metacognitive beliefs, we found an
improvement in beliefs about cognitive harm associated
with alcohol (if I cannot control my drinking, I will cease to
function, drinking will damage my mind, and drinking will
make me lose control), a probable consequence of education
on alcohol-related risks.
Women generally had lower scores than men on positive
beliefs related to alcohol use except for item 6 (drinking
makes my negative thoughts more bearable). Women’s general lower positive beliefs about cognitive self-regulation of
alcohol and their belief that alcohol use is a helpful strategy
when dealing with negative thoughts confirm the known
greater presence of significant depressive symptoms in alcoholic women.40 Another sociodemographic variable evaluated
was the influence of work status on cognitive/metacognitive
factors during the program. Unemployed patients showed a
higher level of positive beliefs about alcohol use, in particular
concerning the ability of alcohol to modulate anxiety and
negative effect. Research shows a clear link between precarious employment or unemployment and depression.41
The influence of the type of therapy performed (pharmaco- and psychotherapy vs psychotherapy only) on negative
alcohol metacognition scores at admission and discharge
confirmed that patients who received only psychotherapy
(no pharmacotherapy) responded better to cognitive behavioral treatment and the educational intervention. Those who
received drug therapy for withdrawal syndrome, craving,
or mental health symptoms had more severe symptoms at
admission, which would explain the need for this choice of
intervention. A significant difference on the PACS at admission was found in relation to previous admissions. Frequency
and intensity of craving were greater in those who had previous hospitalizations for alcohol detoxification. This finding is
in line with a large body of research showing the association
between alcohol craving and alcohol intake, the severity of
alcohol dependence, and recurrent detoxifications.42–44
The significant change in B-RRS in terms of the lower
self-reported rumination may be related to an improvement in the mood of patients during the program. In fact,
rumination appears to contribute to a sense of hopelessness
about the future and negative evaluations of the self and it
represents one of the core cognitive processes in the pathology of depressive disorders.45 In particular, “brooding” as
a passive comparison of one’s current situation with some
unachieved standard seems to represent a maladaptive aspect
Neuropsychiatric Disease and Treatment 2018:14
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Table 4 Correlations among post-treatment CBA-OE subscales and pretreatment cognitive and metacognitive factors
Variable

1

2

3

4

5

6

7

8

9

1. Positive alcohol metacognitions
2. Negative alcohol metacognitions
3.	Craving
4. Brooding
5.	Anxiety
6. Well-being
7. Perception of positive change
8. Depression
9. Psychological distress

1
0.41*
0.25
-0.02
0.04
-0.09
-0.07
-0.07
-0.03

1
0.11
0.09
-0.05
0.11
0.23
-0.08
0.14

1
0.07
0.29
-0.22
-0.42*
0.24
0.11

1
0.58**
-0.23
-0.24
0.58**
0.55**

1
-0.33
-0.44*
0.78**
0.75**

1
0.64**
-0.32
-0.04

1
-0.56**
-0.25

1
0.72**

1

Notes: Data are presented as Pearson’s correlation coefficient (r). *P-value ,0.05. **P-value ,0.001.
Abbreviation: CBA-OE, Cognitive Behavioral Assessment – Outcome Evaluation.

of rumination,46 being associated with depression both concurrently and in longitudinal analyses.26 In our study, the
items that decreased most during the program were those on
self-critical thoughts: items 2 (why do I always react this way)
and 3 (think about a recent situation, wishing it had gone better). As expected, we found strong correlations between the
brooding dimension and anxiety and depression and psychological distress. Rumination is a well-established risk factor
for the onset and maintenance of depression47 and anxiety
symptomatology.48 There is growing evidence of the role of
brooding as a more maladaptive aspect of rumination,26,46,49
and our findings that the brooding score at admission is a
predictor of anxiety, depression, and psychological distress in
patients at discharge seem to confirm this maladaptive component of rumination. Patients who had a more brooding style
of responding to their distress experienced more symptoms
of anxiety, depression, and psychological distress. Such
patients may benefit from CBT to correct negative thinking
styles and reduce ruminative response styles. As this thinking
style is a component of cognitive vulnerability for the onset
of clinical depression and psychological distress, brooding
may also permit to identify those subjects needing further
treatment and social support after discharge.
Another factor analyzed was craving, which is thought
to play an important role in alcohol use disorder and is
correlated with abstinence violation.50 All items showed a
significant decrease in score at discharge, particularly with

respect to the frequency and intensity of craving. Our findings support studies where craving was found to decrease
during an abstinence period44,51 and are consistent with
the motivational model of craving suggesting that craving
drives the decision to drink.52 The decision to make a change
(whether to approach or avoid drinking) tends to resolve the
ambivalence and, therefore, reduces the substance-related
craving. We found that patients with a low baseline experience of craving achieved a more significant perception of
positive change at discharge. Craving was a predictor of this
psychological dimension, which comprises features related
to the individual’s resilience and strength.
Our study has some limitations. First, as a pilot study, it
has a small number of participants, limiting the power of the
evidence and the generalization of results in multiple comparisons of variables. It means that we can be less confident
that there are no significant differences between potential
variables, eg, in the case of positive and negative alcohol
metacognitions. Despite this, the results showed that a fullscale study is feasible and that the crucial components of
the study have been identified. In particular, craving, brooding, and metacognitive beliefs about alcohol use represent
separate variables that may account for heterogeneity in the
alcohol-related emotive process and cognitive style after
treatment. These factors may influence therapy and treatment outcomes. Second, our findings were in the context
of a 28-day residential rehabilitation program for alcohol

Table 5 Multivariate regression model for predictors of post-treatment psychological variables
Variable

Positive alcohol metacognitions
Negative alcohol metacognitions
Craving
Brooding

Anxiety

Depression

Perception of
positive change

Psychological
distress

B

P

B

P

B

P

B

P

0.05
-0.30
0.28
1.27

0.70
0.31
0.11
0.001

-0.06
-0.28
0.29
1.40

0.69
0.41
0.15
0.001

-0.08
0.47
-0.34
-0.40

0.51
0.06
0.02
0.14

-0.13
0.32
0.15
1.76

0.60
0.51
0.60
0.003

Notes: B, unstandardized coefficient; P, Pearson correlation coefficient.
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dependence in which patients were detoxified and committed to joining the treatment, and hence, our results cannot be
generalized to alcohol-dependent individuals in other contexts. Third, some important factors associated with alcohol
dependence (eg, biological markers, neuropsychological
evaluation, and additional behavior assessment), which might
have influenced the results, were not explored in this study.
Finally, the lack of a control group does not allow us to confirm that psychological improvements are associated with the
treatment; however, our aim was to explore psychological
changes and not to test the effectiveness of a specific treatment. Nevertheless, the results of this pilot study add weight
to the notion that metacognitive and cognitive variables are
relevant to understanding alcohol use disorders and should
be furthered investigated in a larger study sample (to avoid
potentially biased results).

Conclusion
Our preliminary study showed that in-hospital rehabilitation
for alcohol dependence is associated with an overall improvement in all psychological variables measured with CBA-OE
and with craving and brooding. In addition, we found that
baseline craving is negatively associated with the perception
of positive change in the post-treatment outcomes and is a
predictor of this psychological variable, which includes features related to the individual’s resilience and strength. Our
results also showed that brooding is a significant predictor of
anxiety, depression, and psychological distress, supporting the
importance of this particular dimension of rumination in mood
regulation, given the strong association between negative
emotions, craving, and alcohol use. These preliminary findings suggest the need for an early assessment of craving and
brooding in alcohol dependence and a careful monitoring of
these cognitive factors during rehabilitation programs to better
orient treatment in order to achieve positive outcomes.
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