@'PLOS ‘ ONE

OPEN a ACCESS Freely available online

The Associations between Self-Consciousness,
Depressive State and Craving to Drink among Alcohol
Dependent Patients Undergoing Protracted Withdrawal

Philippe de Timary'3®*®, Mariana Cordovil de Sousa Uva>®?, Catherine Denoél? Ludger Hebborn?,

Marc Derely®, Martin Desseilles®*>, Olivier Luminet®3

1Institute of Neuroscience, Université catholique de Louvain, Louvain-la-Neuve, Belgium, 2Research Institute for Psychological Sciences, Université catholique de
Louvain, Louvain-la-Neuve, Belgium, 3 The Belgian National Fund for Scientific Research (FRS-FNRS), Brussels, Belgium, 4 Depression Clinical and Research Program,
Department of Psychiatry, Massachusetts General Hospital, Harvard Medical School, Boston, Massachusetts, United States of America, 5 Department of Psychology,
University of Namur, Namur, Belgium, 6 Unité d’Hépatologie Intégrée Department of Adult Psychiatry and Institute of Neuroscience, Academic Hospital Saint-Luc,
Université catholique de Louvain, Brussels, Belgium, 7 Psychiatry Ward, Clinique Europe St Michel, Brussels, Belgium, 8 The Alcohol Dependence Unit, Clinique La Ramée,
Brussels, Belgium

Abstract

Context: In order to understand how certain personality traits influence the relation between depression symptoms and
craving for alcohol, trait self-consciousness (trait SC) was examined during a withdrawal and detoxification program.

Methods: Craving (Obsessive and Compulsive Drinking Scale), depressive state (Beck Depression Inventory) and trait SC
(Revised Self-Consciousness Scale) were assessed in alcohol-dependent inpatients (DSM-IV, N =30) both at the beginning
(T1: day 1 or 2) and at the end (T2: day 14 to18) of protracted withdrawal during rehabilitation.

Results: A significant decrease in craving and depressive symptoms was observed from T1 to T2, while SC scores remained
stable. At both times, strong positive correlations were observed between craving and depression. Moreover, regression
analyses indicated that trait SC significantly moderated the impact of depression on cravings for alcohol.

Limitations: This study was performed on a relatively small sample size. Administration of medications during detoxification
treatment can also be a confounding factor. Finally, craving could have been evaluated through other types of
measurements.

Conclusions: During protracted withdrawal, alcohol craving decreased with the same magnitude as depressive mood.
Depressive symptoms were related to alcohol craving but only among patients with high trait SC scores. Our results suggest
that metacognitive approaches targeting SC could decrease craving and, in turn, prevent future relapses.
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Introduction

While under the influence of alcohol, alcohol-dependent
patients usually experience negative affects including depressive
states [1,2] which have been shown to decrease as a result of
alcohol withdrawal treatment [3—6]. Similarly, “craving” or strong
appetitive urge to drink alcohol, another central component of
alcohol-dependence [7], decreases during withdrawal treatment
[6,8,9]. Craving is a subjective feeling that is experienced by many
addicts [7] and is strongly associated with any future relapses after
withdrawal treatment [10-12]. Among the numerous mechanisms
that may underlie craving, a recent cognitive-affective model
proposed by Baker and colleagues [13,14] suggests an interaction

PLOS ONE | www.plosone.org

between drug motivation and affective symptoms. They argued
that the phenomenon of craving is most often elicited by a negative
emotion processing system, where drinking is used as a mean to
escape negative affect. Although such negative affects like
depression have never been experimentally demonstrated to be a
causal agent in the motivation to drink, the associations between
depression and craving for alcohol were found in a few studies.
Indeed, by using self-reporting questionnaires to examine drinking
motivation (or craving), several authors have found positive
correlations between depressive state and craving for alcohol
during withdrawal treatment [6,15]. Furthermore, more recent
research has also found relations between personality traits and
craving [9,16]. In particular, self-consciousness (SC), a trait which

August 2013 | Volume 8 | Issue 8 | e71560



refers to the propensity to direct ones attention to the self has been
found to be related to negative affects and alcohol-drinking [17].
As a result, Hull and his colleagues developed a theory of drinking
which suggests that drinking alcohol should decrease or even
inhibit the level of SC in alcohol-dependent subjects [17]. In their
original study, they examined the moderating effect of SC on the
relation between positive and negative life events, on the one hand,
and the behavioral outcome of relapse following detoxification of
alcohol-dependent subjects on the other hand. They observed that
individuals scoring high on SC and who experienced events
related to personal failure were more prone to alcohol relapse.
They argued that this occurred because they were more sensitive
to the negative self-relevant implications of such events. Con-
versely, when they did not meet situations where they experienced
personal failure, high SC scorers were not motivated to reduce
self-awareness and hence did not exhibit high relapse rates [17].
These results support the idea that alcohol consumption interferes
with the encoding process of information relevant to the self,
probably as an escape mechanism when this information can
provide a source of self-criticism and negative affect. A recent
study suggests that the interference with the encoding of self-
referent information is necessary in alcohol-dependent subjects
because they present with exaggerated high standards [18].
Nevertheless, a correct state of self-awareness is necessary for
one to adopt appropriate behaviours in everyday situations,
especially when subjects are expected to change their attitudes
[19]. In alcohol-dependent subjects, the altered state of self-
awareness will certainly slower the initiation of changes in
addictive behaviours. For this reason, psychological interventions
that aim at motivating changes in drinking behaviour will largely
target an increase in self-awareness of alcohol dependent patients
[20].

Despite this research, to our knowledge, trait SC has yet to be
examined during the withdrawal treatment of alcohol-dependent
patients. Alcohol-withdrawal is an important initial step in the
treatment of alcohol-dependence and allows for the observation of,
not only changes in craving and depression scores, but also how
SC may moderate the relation between these factors. Moreover,
since craving is a strong predictor of relapse after a treatment for
alcohol-dependence [10-12] the moderation by SC of the relation
between depression and craving might provide a better under-
standing of the intermediate processes that explain relapse after
protracted withdrawal. In other words, relapse might be explained
in high SC scorers by the elicitation of craving in situations of
depression.

Thus, the present study has two primary aims: 1.) to evaluate
changes in depressive symptoms and their relations with craving
during a protracted withdrawal and detoxification program
among alcohol-dependent patients and 2.) to test whether trait
SC moderates the relation between depression and craving for the
same people. In keeping with the self-awareness model of drinking
[21], we hypothesized that patients with a high level of SC and
with depressive symptoms will exhibit more craving for alcohol in
order that drinking decreases their state level of SC.

Methods

Participants

The current study was accepted by the Commission d’éthique
hospitalo-facultaire of the medical faculty of Université Catholique
de Louvain, Avenue Hippocrate 55.14, 1200 Brussels and all
patients signed an informed consent form that was approved by
the ethical committee. The participants were totally free to join
into the study and all patients that declined to participate were not
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disadvantaged by any way by not participating into the study.
Forty patients meeting the DSM-IV criteria for alcohol depen-
dence [22] were clinically evaluated and recruited by three
psychiatrists (P.d."T., LH or M.D.) from a detoxification program
at the 1) Unité Intégrée d’Hépatologie, Department of Adult
Psychiatry at the Academic Hospital St. Luc, 2) alcohol
dependence unit of Clinique La Ramée and 3) the Psychiatry
ward of Clinique Europe St. Michel in Brussels (Belgium). Only
30 (75%) (19 males and 11 females) were tested at two times of
protracted withdrawal during rehabilitation: at the beginning
(T'l: day 1 or 2) and at the end (T2: day 14 tol18). The 10 drop-
out patients were unable to finish the study either because they
were not able to continue the testing owing to tiredness, pain or
distress or because they interrupted their stay before the second
testing (frequently owing to relapse). In order to encourage
participation, patients were informed that their involvement in
the research would help provide a better understanding of
alcohol-dependence. No financial or material incentive was
provided. Only those who drank alcohol on the date of
application to the program or the day before were included in
the study. Patients who were addicted to substances other than
alcohol (and cigarettes) such as illicit drugs or benzodiazepines
were excluded from the study. Indeed, these substances may also
influence their affective and craving states and the withdrawal
duration of these substances is different from that of alcohol
[23]. Patients systematically received benzodiazepines (diaze-
pam: usually 30 to 40 mg per day) at the beginning of the
treatment to minimize alcohol withdrawal syndrome. The
dosage was adapted as a function of body-mass and progres-
sively tapered out within one or two weeks during the
detoxification program. Vitamin Bl was also given to all
patients to decrease the risk of developing Gayet-Wernicke
syndrome. The current study met all ethical standards as stated
by the ethics committees at each hospital and all patients signed
an informed consent form.

Measures

Two state-related dimensions (cravings and depression) and
personality trait SC were measured via self-report questionnaires.

The Obsesswe-Compulsive Drinking Scale (OCDS) measures cognitive
aspects of alcohol craving over the last 7 days at the time of
filling out the measure [24,25]. OCDS is a self-report craving
questionnaire that is comprised of a total (Tot) of 14 items,
which can be sub-divided into two subscales, a 6-item ‘obsessive’
subscale (Ob) (e.g., How much of your time when you’re not drinking is
occupred by ideas, thoughts, impulses, or images related to drinking?) and
an 8-item ‘compulsive’ subscale (Co) (e.g., How much of an effort do
you make to resist consumption of alcoholic beverages?). All items are
rated along 5-point Likert scale (0 =least, 4 = most) referring to 5
statements which express the degree of the severity of craving.
Four compulsive items are related to alcohol consumption (e.g.,
How many drinks do you drink each day?). These items corresponded
to items number 7, 8, 9 and 10 of Anton’s questionnaire (Anton
et al., 1995, 1996). As these questions are related to alcohol
consumption and alcohol consumption is prohibited during
withdrawal these items represent an inaccurate index of
compulsion to drink at T2. Thus they were eliminated and a
modified 4-item compulsive subscore (Com) and a modified 10
item total score (Totm) was computed. The French version of
the scale used for the present study has been validated by
Ansseau and his colleagues [26].

The Beck Depression Inventory (BDI) is a self-report inventory
designed to measure severity of depressive symptoms. The BDI is
widely considered an accurate measure of depressive state severity
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in alcohol-dependent patients [27,28]. The French translation of
the second version of BDI (BDI-II) [29] used in this study has been
validated [30]. BDI-II consists of 21 items measuring characteristic
attitudes and symptoms of depression (e.g., sadness, tiredness). The
items are rated along a 4-point Likert scale (0=least, 3 =most)
referring to 4 statements which express severity depression degree.
The total score is the sum of all items. All questions refer to the
feelings experienced by the patient in ‘the past week, including
today’ and is, therefore, a state measure of depression.

The Revised Self-Consciousness Scale (RSCS) assesses individual levels
of trait SC [31]. Self-consciousness (SC) is a personality trait
characterized by a tendency to think and to direct attention
towards the self. This involves chronic self-focused attention in
which a person focuses on his own thoughts, feelings, behaviours
or appearance; reflections, fantasies, or daydreams about himself;
or makes decisions or plans involving himself [32]. This scale
includes 22 items rated on a 4-point scale ranging from
“Extremely uncharacteristic” to “Extremely characteristic” under
three main separate facets of SC. The first facet is Private Self-
Consciousness. This facet reflects different concerns about self-
thoughts, internal feelings and focuses on personal and hidden
reflections dealing with the self (e.g., 1 generally pay attention to my inner
Jeelings). The second facet, Public Self-Consciousness, reflects a
persons’ awareness of another individuals’ perspective. Items in
this subscale also assess the extent to which an individual cares
about his appearance in front of others (e.g., 1 care a lot about how I
present myself to others). The last facet, Social Anxiety (SA), reflects
the extent to which individuals focus on themselves when
experiencing discomfort in front of others and is thought to be a
consequence or result of Public SC (e.g., I feel nervous when I speak in
Jront of a group) [31-33]. In the present study we used a French
version validated by Pelletier & Vallerand (1990). The test-retest
reliability was assessed with a 4-week interval between adminis-
trations. Test-retest correlations were .82 for Private subscale, .86
for Public subscale and .78 for Social Anxiety subscale indicating
excellent stability across time [33].

Statistical Analyses

All scales were administered to the patients at the beginning
(T1=day 1 or 2) and at the end (T2=day 14 to 18) of the
withdrawal treatment. Student’s t values were used to compare
variables from the self-report scales (obsession, compulsion,
depression, Private SC, Public SC and Social Anxiety) between
T1 and T2. Correlations between scores of depression, craving
and SC questionnaires measured either at T1 or at T2 were
calculated using Pearson-moment coefficients. We then tested
whether SC moderate the relation between craving and depres-
sion. Hence, the relation between total craving scores and
depression were calculated after splitting the population according
to median scores at SC questionnaires. Furthermore, moderation
analyses were conducted using a classical multiple linear regression
model in which we examined the unique and interactive effects of
depression state and trait SC on craving at both T1 and T2. In
accord with Aiken and West’s (1991) work, all continuous
predictors (namely depression and SC) were centered around the
mean [34]. In line with Judd and McClelland (1989), multivariate
outliers deviating more than 3 standard deviations from the mean
were removed in order to get the most accurate estimate of
population parameters. In addition, to be as rigorous as possible in
the subsequent incremental analyses (according to the principle of
economy [35]) variables significantly or marginally significantly
related to cravings were integrated in the multiple regressions.
Finally, Bonferroni-corrections were applied to all statistical
analyses.
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Results

Participants’ ages ranged from 29 to 62 years with a mean of
47.7%8.8. All participants were French speaking. 63.3% were
males. Forty-seven percent finished secondary school and 53%
had a university degree. The number of years of addiction (i.e.,
since they lost control of their alcohol consumption) ranged from 1
to 34 years with a mean of 10.96%£9.62. Moreover, 56.66% of
these patients had at least one relative of their generation or the
previous generation who had alcohol related problems. Forty
percent of the patients had never entered a detoxification program
before whereas 10% had made one attempt to quit drinking, 13%
had made two attempts, 20% had made three attempts and 17%
had made more than five attempts. The amount of alcohol
consumed daily was 232.5=188 grams per day.

Scores at the beginning (T1) and at the end (T2) of the
protracted withdrawal for craving, depression and self-
consciousness

Craving. The internal consistencies of OCDS (obsessive and
compulsive factors and total score) were good at both times
(Cronbach’s alpha for T1: Tot=.92; Ob=.92; Co=.84 and for
T2: Tot=.93; Ob=.92; Co=.79) and were comparable to those
of studies using both English and French validation questionnaires
[25,26]. Figure 1 shows that craving (Obsessive and compulsive
scores) decreased significantly (¢ (29)= —4.498, p<<0.0001) from
the beginning to the end of withdrawal (Cohen’s ds=.73).

Depression state. As shown in Figure 1, BDI-II scores
decreased significantly from the beginning to the end of the
withdrawal treatment ((29) = —4.629, p<<0.0001; Cohen’s ds = .62).
Additionally, the BDI-II Cronbach’s alphas were identical at T'1
and T2 (.93) and were comparable with those obtained in studies
using both English [29] and French versions of the questionnaire
[30].

Self-consciousness trait. Internal consistencies of the RSCS
were acceptable and similar at both times (Cronbach’s alpha for:
Private SC = .82; Public SC =.89; SA =.70) and were comparable
to studies using English and French studies validations of this scale
[32,33]. As shown in Figure 1, patients exhibited facets scores of
SC that were stable (¢ (35)=0.544, NS for global score).

Scores evolution during withdrawal
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Figure 1. Evolution of scores of depression, craving and self
consciousness during alcohol withdrawal. Depression scores were
measured with the BDI (Beck et al., 1996; Bourque and Beaudette, 1982),
obsessional (Obs) and compulsional (Comp) subscores of craving were
measured by the OCDS (Anton et al., 1995, 1996; Ansseau et al., 2000),
and self-consciousness were measured by the RSCS with subscores of
Private (PrSC) and Public (PuSC) Self-Consciousness and Social Anxiety
(SA) (Pelletier and Vallerand, 1990; Scheier and Carver, 1985) at both the
onset (Time 1) and at the end (Time 2) of protracted withdrawal.
doi:10.1371/journal.pone.0071560.g001
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Correlation between craving and depressive state

To test the relation between craving and depressive state, we
computed Pearson-moment correlations coefficients (r) between
OCDS (obsessive factor, compulsive factor and total score) and
BDI scores. Our results indicated significant positive correlations
between both sub-factors of craving (obsession and compulsion)
and depression scores at both times (see Table 1). Moreover, the
longitudinal correlations (i.e., involving BDI at T'1 and OCDS at
T2) were still significant (i.e., with the same level of significance)
when OCDS T1 was included in the analysis as a covariate
variable (i.e., partial correlation by controlling for OCDS T'1).

Correlation between SC and depressive state or craving

No significant Pearson-moment correlations between SC and
BDI scores or between SC and OCDS scores emerged in our
analyses (see Table 1).

Moderating effect of trait SC on the relation between
depression and craving

Before studying the moderating effect of SC on the association
between depression and craving, multiple regressions were
computed with socio-demographic variables (age and years of
addiction) as predictors and the total craving score and its two
subscales as dependent variables. We conducted this analysis in
order to test whether both socio-demographic factors influenced
our craving scores. Our results showed no impact of these socio-
demographic factors on craving for alcohol (obsessive and
compulsive factors, at T1 and T2) (adjusted R? less than .07).
Age of patients was the only predictor of obsession at T2 (adjusted
R?=.19). For this reason, we took into account age in the
following analyses.

Self-Consciousness in Alcoholism

We examined whether SC moderates the association between
depressive state scores and craving scores at the beginning and at the
end of the withdrawal treatment. As shown in Tables 2 and 3, our
analyses revealed interactions between depression (BDI) and only
two SC dimensions (Private SC and Public SC) and the total SC was
a significant predictors of craving for alcohol for both the OCDS
global score and two subscales (obsessive and compulsive factors).
We found no significant interaction between BDI and SA. We did,
however, find a significant interaction between BDI and Private SC
which suggests that the positive relation between depression and
craving was stronger when patients had higher Private SC scores.
We also found an interaction between BDI and Public SC, on the
one hand, and BDI and Total SC, on the other hand. It is important
to note, however, that the interactions at T1 were only marginal
while the interactions at T2 were significant. Overall, these results
suggested that for low SC (i.e., Public SC and Private SC) patients,
their depression levels did not affect their craving scores both at the
beginning and at the end of the withdrawal treatment. However, for
high SC (i.e., Public SC and Private SC) patients, depression scores
were positively related to craving (i.e., obsessive and compulsive
factors) (See Figures 2A and 2B).

Finally, a similar analysis was conducted on the longitudinal
relation between depressive symptoms at 'l and craving at T2 with
T1 craving scores as a covariate. This analysis, however, revealed no
significant interactions between BDI and SC (Private SC, Public
SC, SA) on OCDS (obsession, compulsion and total score).

Discussion

Our first aim of this study was to investigate the evolution of
depression state and self-reported craving for alcohol and their
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Table 1. Correlation matrix between variables at T1&T2 with each variables overall Mean and SD at T1&T2.

BDIT1 ObT1 CoT1 cravingT1 PrSCT1 PuSCT1 SAT1 SCT1 BDIT2 ObT2 CoT2 cravingT2 PrSCT2 PuSCT2 SAT2 SCT2 Mean SD
BDIT1 - 58*H* 4B¥K 57** —.24 =15 30 —.09 72%FE GO***  47%%  GgEEx —.20 —.08 —.02 —.13 2417 1175
ObT1 - J2RER Q3R .06 -.19 18 .01 33t 31 24 .30 -.07 -.23 -.18 =21 1020 6.15
CoT1 - 93#** —.01 —.18 18  —.02 .08 15 .07 a3 .02 il —-20 —.21 893 3.09
TotT1 - .02 -.20 .19 —.01 22 25 17 23 —.02 -.29 —21 —23 1913 840
PrSCT1 = 69¥** 38%  92***  —35+ —28 —30 —.30 62¥¥* 50%** 22 61*** 16,07 6.22
PuSCT1 - 120 81 —21 -25 —-30 —.30 42x* S54xxx* .07 A8*** 1440 5.26
SAT1 = 59%%* 15 .02 —.06 —.01 A7 —.03 .18 12 743 3.96
SCT1 - -21 —-24 -31 -.28 S4rEE 467 20 .55%**% 3790 12.56
BDIT2 - IO Y A Y Al —.26 .02 —.01 .10 16.87 12.44
ObT2 - B2rxx g7HER -.16 -.16 -.10 —-.18 630 4.88
CoT2 - 93#x* —.40%  —.23 —-.01 —29 467 339
TotT2 - -.27 -.20 -.07 —23 1097 823
PrsCT2 - 58***  36*  86*** 1630 4.73
PuSCT2 - 12 .80*** 1420 5.53
SAT2 o 59*** 883 4.03
SCT2 - 3933 11.22
f.05<p<.10,
*p<.05,
**p<.01,
¥*¥p<.001.
Abbreviations: T1 =Time 1, T2=Time 2, BDI=Beck Depression Inventory, Ob = Obsessive factor, Co =Compulsive factor, Tot=Total craving, PrSC = Private Self-
Consciousness; PuSC = Public Self-Consciousness; SA = Social Anxiety, SC = Self-Consciousness.
Values in the tables represent the Pearson-moment correlation coefficient (r).
Values in the tables represent the Pearson-moment correlation coefficient (r).
doi:10.1371/journal.pone.0071560.t001
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relation during a withdrawal and detoxification program. A large
decrease of depressive symptoms was observed from T1 to T2.
That is, when the patients started, they presented a moderate level
of depression while, at end of the withdrawal treatment, they only
exhibited mild depression levels.

Moreover, this large decrease of depression observed among
alcohol-dependent patients during the 3-week protracted with-
drawal and detoxification program was mirrored by a decrease in
self-reported craving (for both obsessive and compulsive factors), a
result often found in previous studies [6,8]. Additionally,
significant correlations between depression state and self-reported
craving occurred at both times of the treatment, again, replicating
previous research [6,9]. The longitudinal relation between
depression state at the beginning and craving state at the end of
the treatment has sometimes been interpreted as a causal relation
[9]. This causal interpretation was supported by the fact that the
relation between depression and craving were still observed after
controlling for craving scores at the beginning of the treatment (the
baseline covariate). Furthermore, given the frequent disordered
self-referential thoughts (i.e. ruminations) characteristic of depres-
sion [36], these results suggest that abnormal self-referential
processes associated with depression may increase craving for
alcohol. Therefore, additional research is needed to examine the
relations depression and craving. The role of the default mode
network, a group of cerebral areas that exert in human a function
for self-referential processes should be tested [37] as well as that of
the neural circuits involved in self-awareness (i.e., insula and
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Table 2. Multiple regression analyses predicting craving scores (T1) as a function of depression T1, SC T1 and their interaction.
Craving (OCDS)
Obsessive factor Compulsive factor Total score
Béta t Béta t Béta t
Private SC R’adj= .43 Radj=.33 R%adj=.45
F (3,26) =5.46* F (3,26) = 6.80%* F (3, 26) =8.08**
BDI T1 51 3.20%* 36 2.13* 46 3.08**
Private SC T1 .20 139 .10 62 16 113
Interaction 35 2.34% 42 2.61%* 42 2.84%*
Public SC R%adj=.30 R%adj=.26 R%adj=.33
F (3, 26)=2.08" F (3, 26)=2.89" F (3, 26)=2.70"
BDI T1 49 2.90%* 33 1.89 45 2.67%*
Public SC T1 —.04 —-.25 .02 92 —-.01 —.08
Interaction 29 2.047 26 1.97° 30 1.64"
Social anxiety R%adj=.32 R%adj=.15 R%adj=.30
F(3,26=178 F (3, 26)=.04 F (3,26)=1.49
BDI T1 .58 3.83*%* 47 2.62% 57 3.48**
Social anxiety T1 .01 .05 .03 .19 .02 14
Interaction .20 1.26 .04 21 19 1.22
Total SC R’adj=.46 R’adj=.24 R’adj=.44
F (3, 26)=5.63* F (3, 26)=3.18" F (3, 26)=7.27**
BDI T1 42 2.84%* 34 1.90 42 2.85%*
Total SC T1 07 14 .03 92 A1 72
Interaction 38 261* 32 1.96" 45 2.97%*
*p<0.05,
**p<0.01,
**%p<0.001,
Tp<0.1.
doi:10.1371/journal.pone.0071560.t002

medial regions of prefrontal cortex) which are often found to be
defective in addicts.

Our second aim was to examine whether trait SC moderates the
association between depressive state and self-reported craving.
First, SC scores observed among alcohol-dependent patients, both
at T1 and T2, are similar to scores of healthy French-speaking
subjects [33]. The absence of change of SC scores from the
beginning to the end of protracted withdrawal is not surprising
since the scores do not differ from the general population and since
the scale measures a stable trait. Second, our results indicate that
patients with high levels of depressive symptoms are likely to suffer
from craving both at the beginning and at the end of a 3-week
withdrawal program if they have a high SC score. In other words,
the higher the SC score, the greater the influence of depressive
state on craving. This moderation of trait SC was due to Private

SC and Public SC subscales, but not to the Social Anxiety
subscale.
These results were consistent with the SC model of alcohol

consumption proposed by Hull [19]. Hull’s model suggests that
alcohol decreases an individuals® level of SC. Our results support
this assumption, as alcohol-dependent patients, who exhibit high
SC scores, show a strong craving when exhibiting depressive
symptoms at both the beginning and more importantly at the end
of the detoxification program. Our results suggest that alcohol
might act as an “antidepressant” leading to a decrease of self-
related thoughts. In addition, high levels of SC may be a possible
factor of relapse after a 3-week withdrawal treatment when the
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patients are exposed to negative events or thoughts, as observed by
Hull and colleagues [17]. Additionally, some studies investigating
longitudinal treatment effects of alcohol-dependence demonstrated
a positive correlation between craving intensity and relapse
severity [10-12]. Therefore, our findings provide evidence that
craving might be an intermediate process with respect to the way
Hull observed a moderation of SC scores on the relation between
experiences of failure and the risk of relapse. Consequently, it is
critical for future researchers to systematically control for
depression and SC when patients start a detoxification program.
Among such patients, those with high depression and high SC
would be a specific group to target for risks for relapses, whereas
the high depressed but low SC patients would not.

Moreover, the negative aspects of Private SC and Public SC
may be related to self-stigma and shame (i.e., social stigma).
These two affective dimensions have often been considered as
barriers to alcohol treatment [38]. Indeed, Private SC is related
to an individual’s own negative self-view or self-stigma [39)]
which has been shown to lower self~esteem [40]. Indeed, self-
stigma would lead to pursuit of alcohol consumption when the
individual cannot find another way to reduce or eliminate these
negative self-feelings.
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Table 3. Multiple regression analyses predicting craving scores (T2) as a function of depression T2, SC T2, and their interaction.
Craving (OCDS)
Obsessive factor Compulsive factor Total score
Béta t Béta t Béta t
Private SC R%adj=.64 R%adj= .43 R’adj=.54
F (4,25)=20.77%** F (3,26) =9.04** F (3, 26)=15.23%**
Age .29 2.50% = = = =
BDI T2 51 4.23%%x 36 2.51% .50 3.84%%
Private SC T2 -.02 —-.19 -.36 —247* —-21 —1.56
Interaction 52 4.55%%% 43 3.01%* 50 3.90%%*
Public SC R%adj=.59 R%adj=.34 R’adj=.52
F (4, 25)=15.39%** F (3, 26)=5.64* F (3, 26)=11.73%**
Age 23 1.857 - - - -
BDI T2 39 3.03** 36 2.29% 43 3.18%*
Public SC T2 —.06 —47 —-.02 —1.33 —.16 —1.22
Interaction 49 3.92%¥* .38 2.37* 47 1.42%*
Social anxiety R%adj=.35 R%adj=.19 R%adj=.28
F (4, 25)=.32 F (3, 26=178 F (3, 26)=.85
Age 27 1.73" - - - -
BDI T2 56 3.41%% 55 3.11% 62 3.77%%%
Social anxiety T2 19 —-41 .04 24 —.03 —.19
Interaction .02 .56 24 133 .16 92
Total SC R%adj=.62 R%adj=.36 R%adj=.52
F (4, 25)=18.43%** F (3, 26)=6.53* F (3, 26) = 12.84%**
Age .28 2.29% = =
BDI T2 48 4,06%** 42 2.80** 52 3.97%#%
Total SC T2 03 24 -.18 —-1.16 —.10 —.74
Interaction .50 4.29%** .39 2.55% 47 3.58%**
*p<<0.05,
**p<0.01,
**%p<0.001,
p<0.1.
doi:10.1371/journal.pone.0071560.t003

Conversely, shame is a negative reaction to others’ views and
opinions and is related to Public SC. Addiction is among various
psychiatric disorders the one which induces the strongest tendency
to be stigmatized by others [41], even caregivers [42]. Further-
more, addicts are very sensitive to ostracism [41]. Recently, social
stigma (i.e., shame) has been found to be associated with increased
depressiveness, anxiety and poor quality of life in drug addiction,
leading to a vicious circle [43,44]).

Clinically speaking, our results suggest that clinicians should
focus on reducing the strong association between depressive
symptoms and craving at both times of the treatment process [45].
Moreover, our results indicate that some individual differences
critically shape this association. Therefore, clinicians should focus
on patients exhibiting high SC scores. Although SC scores did not
change during this 3-week protracted withdrawal and detoxifica-
tion program, this does not mean that it may not evolve after
withdrawal or that some interventions cannot modify their
sensibility to self-stressors (i.e. disordered self-related thoughts)
during or after withdrawal. Indeed, high SC patients might benefit
from specific interventions to modify this sensibility. Metacognitive
therapy such as mindfulness-based strategies may help alcohol-
dependent patients. This kind of therapy emphasizes acceptance
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Figure 2. Relation between craving and depression scores as a function of self-consciousness. The relations were depicted for T1 (panel

A) and T2 (panel B). In the four graphs, the curves around the regression line delineate a 95% confidence relation between craving and depression
scores.

doi:10.1371/journal.pone.0071560.g002
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strategies, non-judgment and non-reaction to thoughts, feelings
and sensations. Recently, a mindfulness-based relapse prevention
treatment was used in adults with substance abuse disorders. At
the end of the treatment, these patients exhibited a decrease in
craving and increases in acceptance as compared to a control
group [46]. Researchers have also found such treatments to
decrease depression and alcohol craving scores [47,48].

Our study, however, does have a few minor limitations. First,
our sample size is relatively small. Despite this, we still find
medium to strong effect sizes (For mean comparison tests:
Cohen’s ds>.60 and for moderation analyses: Rs? Adj>.24)
suggesting that our results are reliable. Second, subjects were
administered some medication (i.e., benzodiazepines) during
detoxification treatment which may have confounded our
results. Indeed, medication effects cannot be teased apart from
the detoxification effects in our results. Nevertheless, the dosages
of benzodiazepines were entered into the analyses as a covariate,
but no effect of this medication emerged. In any event, this
confound is an unavoidable byproduct of conducting this type of
research according to strict ethical guidelines. Furthermore, it is
highly unethical to prevent patients from being given any
medication during a detoxification program. Lastly, our craving
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