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ABSTRACT

Background and Aims: Few studies have been conducted on the long-term evolution of gambling
disorder (GD). The aim of this study was to identify factors that could predict GD relapse. Methods:
Data were part of a dataset from a large 5-year cohort of gamblers who were assessed at inclusion and
each year thereafter. Participants were recruited from an outpatient addiction treatment center, from
various gambling places and through the press. For this specific study, inclusion criteria included (i)
transitioning from GD to recovery at a follow-up time and (ii) undergoing at least one follow-up visit
afterwards. Participants were evaluated using a structured clinical interview and self-report question-
naires assessing sociodemographic, gambling and clinical characteristics. “Relapse” was defined as the
presence of GD (according to the DSM-5) at the Nþ1th visit following the absence of GD at the Nth visit.
A Markov model-based approach was employed to examine predictive factors associated with relapse at a
subsequent follow-up visit. Results: The sample consisted of 87 participants, aged 47.6 years (sd 5 12.6),
who were predominantly male (65%). Among the participants, 49 remained in recovery, whereas 38
relapsed. Participants who reported not having experienced at least one month of abstinence and those
with a low level of self-directedness at the previous follow-up visit were more likely to relapse. Con-
clusions: Our findings suggest the existence of factors that are predictive of relapse in individuals with GD
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who had previously achieved recovery. These results can inspire the
development of measures to promote long-term recovery.
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INTRODUCTION

Gambling disorder (GD) is defined as persistent and
recurrent gambling behavior leading to clinically significant
impairment or distress (APA, 2013). The key features of GD
include the loss of control over gambling and continued
gambling behavior despite significant harmful consequences.

There is abundant literature on how to distinguish
problem gambling from social gambling (LaPlante,
Kleschinsky, LaBrie, Nelson, & Shaffer, 2009; Petry, 2003;
Sharpe, 2002; Welte, Barnes, Wieczorek, Tidwell, & Hoff-
man, 2007; Welte, Barnes, Wieczorek, Tidwell, & Parker,
2004) and about the factors associated with the development
of GD (Blaszczynski & Nower, 2002; Nower & Blaszczynski,
2017; Potenza et al., 2019). However, only a few studies on
the long-term evolution of gambling patterns have assessed
transitions from one state to another, including relapse
(Abbott, Romild, & Volberg, 2018; Billi, Stone, Marden, &
Yeung, 2014; el-Guebaly et al., 2015; Mazar, Volberg,
Williams, Stanek, & Zorn, 2019). In particular, Slutske et al.
concluded that gambling problems are often transient and
episodic rather than continuous and chronic (Slutske,
Jackson, & Sher, 2003).

Apart from clinical trials that consider relapse as an
outcome measure (see, for instance, Cowlishaw et al., 2012;
Goslar, Leibetseder, Muench, Hofmann, & Laireiter, 2019),
follow-up studies examining predictors of relapse are rela-
tively scarce. In particular, to our knowledge, there is no
gambling relapse prevention model constructed similar to
that proposed by Marlatt and Gordon regarding alcohol use,
which is based on both immediate determinants and covert
antecedents (Marlatt & Gordon, 1985). However, several
factors have been identified among clinical samples: single
marital status (Aragay et al., 2015), young age (Echeburua,
Gomez, & Freixa, 2017), low income and small amounts of
money spent on gambling (Aragay et al., 2015; Echeburua
et al., 2017), gambling urges (Oei & Gordon, 2008; Smith
et al., 2015), gambling-related cognitions (Mallorqui-Bague
et al., 2019; Oei & Gordon, 2008; Smith et al., 2015), psy-
chopathological distress (Muller et al., 2017; Sander &
Peters, 2009), impulsivity (Mallorqui-Bague et al., 2018,
2019), and poor cognitive flexibility (Mallorqui-Bague et al.,
2018). In a naturalistic sample of pathological gamblers who
had recently quit gambling, a history of gambling treatment
and a current alcohol use disorder predicted relapse from a
minimum 6-month period of abstinence (Hodgins & el-
Guebaly, 2010).

In addition to the relative scarcity of studies related to
relapse, other limitations can be noted. The composition of
their samples is heterogeneous (including, for instance,
naturalistic sample [Hodgins & el-Guebaly, 2010], Gambling
Anonymous members [Oei & Gordon, 2008], patients seeking
treatment for GD [Muller et al., 2017], patients with schizo-
phrenia seeking treatment for GD [Echeburua et al., 2017]).
The length of follow-up periods is also highly variable (from 3
months [Mallorqui-Bague et al., 2019] to 5 years [Hodgins &
el-Guebaly, 2010]). Moreover, it is important to emphasize
the current absence of a consensual definition of relapse.

For some authors, gambling relapse is defined as “the
occurrence of any gambling episode with bets” (Granero et al.,
2020; Hodgins & el-Guebaly, 2004; Mallorqui-Bague et al.,
2018), as “more than two episodes of gambling or one
gambling episode with loss of control” (Aragay et al., 2015) or
as “three or more lapse episodes” (Echeburua et al., 2017),
while for others, it “involves more than simply a single
incidence of resumption of the target behavior” and thus
differentiates between a “lapse” (a single episode) and a
“relapse” (multiple episodes) (Ledgerwood & Petry, 2006).
According to Gambling Research Australia (2010), “relapse
is the re-emergence of gambling that may cause harm to the
individual, significant others or the community after a period
of abstinence or controlled gambling” (Battersby, Oakes,
McLaughlin, & Baigent, 2010). We agree with this definition,
as it has been demonstrated that controlled gambling could
represent a viable goal for some disordered gamblers
(Ladouceur, Lachance, & Fournier, 2009).

As a consequence, the predictors of gambling relapse are
not yet well established. The JEU cohort study was designed
to identify the determinants of key state changes in gambling
practice, including relapse. Data collected comprised socio-
demographic, gambling and clinical characteristics with the
selection of variables resulting from a compromise reached
through discussions between experts involved in the project,
a review of the literature and the need to minimize the
duration of the assessment (Challet-Bouju et al., 2014). The
aim of the present work was to determine factors that could
predict relapse in GD with a specific focus on dynamic
variables (i.e., that can evolve over time) so that a change at a
visit (Nth visit) can predict a potential relapse at the next
visit (Nþ1th visit). Indeed, several models emphasize relapse
as a transitional process or a series of events that unfold over
time (Larimer, Palmer, & Marlatt, 1999). Identifying pre-
dictors of relapse at the Nth visit could permit intervention
and better prevent the risk of relapse at the Nþ1th visit.

METHODS

Dataset

For the present study, we used the dataset from the multi-
center JEU case-control cohort (ClinicalTrials identifier:
NCT01207674) (for more details, see Challet-Bouju et al.,
2014). The JEU cohort was implemented between April 2009
and September 2016 and consisted of two phases.
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Phase 1 aimed to enroll and describe a large sample of
gamblers (n 5 628) with gambling patterns of varied severity
(nonproblem gamblers, problem gamblers without treatment
and problem gamblers in treatment). Gamblers of both sexes
who reported gambling on at least one occasion over the
previous year and aged 18 to 65 were eligible for the JEU
study. Participants were recruited between April 2009 and
September 2011 from various gambling places (casinos, caf�es,
smoke shops, etc.) (n 5 195), through the press (n 5 227),
and from seven outpatient addiction treatment centers,
provided that they had started treatment less than six months
before (n 5 206). This period length was fixed because the
mean duration of cognitive-behavioral interventions is less
than 6 months (Gooding & Tarrier, 2009). The exclusion
criteria included severe cognitive or communication
impairment, guardianship and gambling treatment received
at some point in life (except for the participants enrolled in
addiction treatment centers). All participants underwent a
baseline assessment immediately after inclusion, which
applied a face-to-face clinical semistructured interview and a
set of standardized self-report questionnaires.

Phase 2 aimed to explore, over a five-year prospective
follow-up period, the differential evolution of gamblers over
the long term. The study was intended for all nonproblem
gamblers, all problem gamblers without treatment and
problem gamblers in treatment recruited by the coordi-
nating center (problem gamblers recruited by other addic-
tion treatment centers have not been followed because of
funding constraints, n 5 105). A significant portion of the
initial sample refused to participate in the follow-up study
(n 5 213, 40.7%). Therefore, 310 gamblers actually partici-
pated in Phase 2. They were then followed up for 5 years,

and the follow-up interview was offered by phone or in
person depending on the availability and preferences of the
participant. Well-trained and experienced staff members
performed all of the assessments.

Participant selection for the present analysis

Of the 628 gamblers participating in Phase 2, we included in
the present work only those for whom a relapse could be
observed, i.e., gamblers who had already been diagnosed
with GD, transitioned from the condition of GD to the
condition of no GD at a follow-up time and completed at
least one follow-up visit afterwards. After applying these
inclusion criteria, the sample consisted of 87 gamblers, of
whom 12 were “nonproblem gamblers”, 53 were “problem
gamblers without treatment” and 22 were “problem gam-
blers in treatment” at baseline. The participant selection
method applied is described in the flow chart provided in
Fig. 1. A schematic representation of the follow-up study is
presented in Fig. 2.

Measures

Of the measures available in the JEU cohort dataset, we
selected the following as relevant for the present analysis.

� Sociodemographic characteristics

We collected information on age, sex, marital status
(living as a couple or not), education level (completing
Grade 12 or not), professional activity (having a job or not),
and income level (earning minimum wage or not).

� Gambling characteristics

Fig. 1. Flow chart of participant selection
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Gambling disorder diagnosis and severity. Initially, the
distinction between participants with and without GD was
made through an interview based on the DSM-IV diagnostic
criteria for pathological gambling (APA, 1994, 2004). The
diagnosis of GD was reassessed for this specific analysis
according to the 5th version of the DSM (APA, 2013, 2015).
Table 1 illustrates the distribution of the participants
according to the classification used.

Thus, for each visit, the presence of at least 4 criteria out
of 9 indicated the presence of a GD. GD severity was
specified by the number of diagnostic criteria met at base-
line.

Gambling disorder treatment. During their enrollment
visit, participants were asked about treatment they may have
received at some point in their life for a GD. They were not
included if they had already received treatment, except in the
case of those recruited from one of the addiction treatment
centers, provided that they had started treatment less than
six months before. Treatment then consisted of psychosocial
interventions focused on gambling as well as the treatment
of potential comorbid psychiatric disorders. At each follow-
up visit, all participants were asked about treatment related
to a GD they could have received since the previous visit.
They were considered to have received treatment if they had
attended at least one consultation.

Gambling habits. We collected information about the
gambling course: age at first gambling experimentation and
age of regular gambling. Regarding the previous year, par-
ticipants were asked about their participation in various
forms of gambling, monthly gambling expenditures, expe-
rience of abstinence for one month or more (regardless of
the types of gambling games played), and self-perception of
having gambling problems. The favorite type of game was
identified according to the classification proposed by Boutin
(Boutin, 2010), i.e., “pure chance games” (slot machines,
scratch cards, etc.), “chance games with pseudo-skills”
(sports and horse-race betting and blackjack), and “chance

Fig. 2. Schematic representation of the observed transitions throughout the follow-up

Table 1. Distribution of the participants according to the
classification used at baseline (N 5 87)

DSM-IV

<3 (or absence of B) 3–4 ≥5

DSM-5 <4 (or absence of B) 8 4 0
≥4 0 16 59

Note. DSM-IV: “ProblemGambling” when 3–4 criteria (out of 10)
are met; “Pathological Gambling” when at least 5 diagnostic criteria
(out of 10) are met. DSM-5: “Gambling Disorder” when at least 4
diagnostic criteria (out of 9) are met. Both in DSM-IV and DSM-5,
the gambling behavior is not better explained by a manic episode
(B).
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games with elements of skills but without the opportunity
for long-term gains” (poker). Gamblers with a multigame
profile were restricted to defining a single preferred
gambling activity. The interview also allowed us to define the
medium used for gambling (online or offline).

GABS. We used the revised version of the Gambling Atti-
tude and Beliefs Survey (GABS-23) (Bouju et al., 2014),
which offers the advantages of being shorter than the orig-
inal GABS (Breen & Zuckerman, 1999) and of exploring
gambling-related cognitions through five dimensions (Stra-
tegies [GABS-S]: conviction in illusory gambling strategies
assumed to increase the probability of winning, 4 items;
within-session Chasing [GABS-C]: persistent gambling
when losing or winning within a particular session of
gambling, 5 items; Attitudes [GABS-A]: conviction in
gambling attitudes thought to increase the probability of
winning, 5 items; Luck [GABS-L]: belief in good or bad luck
and in superstitions, 4 items; and Emotions [GABS-E]:
emotional excitement provided by gambling, 5 items). All
items are coded on a scale ranging from strongly disagree 5
0 to strongly agree53. The raw subscale scores are obtained
by adding the scores of the items composing each subscale
and range from 0 to 12 or 15.

� Clinical profile

MINI. The Mini International Neuropsychiatric Interview
(MINI) is a short diagnostic structured interview that ex-
plores the main lifetime and current DSM-IV psychiatric
disorders (Lecrubier et al., 1997; Sheehan et al., 1998). It
includes assessment of anxiety, mood (plus current risk of
suicide) and addictive disorders, and, to a lesser extent,
psychotic disorders. Each of these variables is rated as
“present” or “absent”. For the present analysis, only current
comorbidities were taken into account.

TCI-125. The shorter 125-item version of the Temperament
and Character Inventory (TCI) is frequently used to quickly
assess personality traits (Chakroun-Vinciguerra, Faytout,
P�elissolo, & Swendsen, 2005; Cloninger, Svrakic, & Przy-
beck, 1993). It measures seven dimensions based on four
temperaments (Novelty Seeking [NS]: a tendency to respond
with intense excitement to novel stimuli or to cues for po-
tential rewards or potential relief of punishment, thereby
activating/initiating behavior, 20 items; Harm Avoidance
[HA]: a tendency to respond intensively to signals of aver-
sive stimuli, thereby inhibiting/stopping behavior, 20 items;
Reward Dependence [RD]: a tendency to respond intensely
to signals of reward, especially social rewards, thus main-
taining and continuing particular kinds of behavior, 15
items; and Persistence [P]: a tendency to persist with
behavior that has been associated with either a reward or
relief from punishment, 5 items) and three characters (Self-
Directedness [SD]: the ability to regulate and adapt behavior
to the demands of a situation to achieve personally chosen
goals and values, 25 items; Cooperativeness [C]: the degree
to which a person is generally agreeable in their relations

with other people, 25 items; and Self-Transcendence [ST]:
which relates to the experience of spiritual aspects of the self,
15 items). All items are coded as true or false with
the attribution of 0 or 1 point, respectively, according to the
item. For each dimension, the score is calculated by the
following formula to obtain a standardized mean: sum of
the score of the items*100/number of items of the dimen-
sion. Scores of the dimensions range from 0 to 100.

The dimensions related to temperament were assessed
only at baseline because they are considered stable ten-
dencies of personality, whereas the dimensions related to
character were assessed at all assessment phases because they
are acquired under the influence of apprenticeship, experi-
ence and environment.

� Outcome measure

The primary outcome measure was the GD condition:
“relapse” was defined as the reoccurrence of GD (the pres-
ence of at least 4 criteria out of 9 according to the DSM-5
“Gambling Disorder” section) at the Nþ1th visit following
the absence of GD at the Nth visit, whereas “sustained
recovery” was defined as the absence of GD (less than 4
criteria) at two consecutive follow-up visits.

Statistical analyses

All available follow-up visits performed after the first
observed recovery (first transition from GD to no GD, which
determined inclusion in the analysis) for a given gambler
were taken into account to screen for a potential relapse. We
converted the dataset such that each transition between two
consecutive follow-up visits (presence/absence of a GD at
the Nth visit→presence/absence of a GD at the Nþ1th visit)
represents an observation. Transitions were then classified
into two categories: (i) “sustained recovery” (no GD→no
GD) and (ii) “relapse” (no GD→GD). Transitions
“GD→GD” and “GD→no GD” were not taken into account
because they did not correspond to transitions through
which gamblers had or could have relapsed. We should note
that a power analysis was not conducted due to the
exploratory nature of the study.

We provided a descriptive analysis of characteristics at
baseline for the participants included in the analysis
according to whether they had relapsed or not during the
follow-up period.

Finally, we used a Markov model-based approach to
investigate predictors of relapse, which was defined as the
primary outcome. Predictors were included as part of the
original pool of the JEU cohort but were restricted to only
those that can evolve over time (marital status, employment
status, current gambling behavior, maximum frequency of
gambling, favorite type/medium of game, monthly gambling
expenditures, gambling free period of over more than one
month, gambling disorder treatment, GABS subscales, current
comorbidities, and character dimensions). In the present
analysis, the statistical units were not participants but tran-
sitions, and several transitions were observed for a given
participant. As a consequence, data related to several
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transitions for a given participant were not independent. To
take into account the nonindependence of observations, the
effects of predictors were estimated with a jointed mixed-ef-
fect multivariate logistic regression with a shared random
effect placed on the participant explaining the relapse between
two consecutive visits. The predictors of an eventual relapse
between visits Nth and Nþ1th were data characterizing each
participant measured at visit Nth, estimated for each transition
as the value at the beginning of the transition, to predict
relapse at the previous visit. Such a strategy may be useful in
estimating the risk of relapsing in the forthcoming year. These
predictors were selected from a univariate analysis with a type
I error fixed to 20% according to the method proposed by
Hosmer and Lemeshow (2000). This made it possible to avoid
testing all of the variables in the multivariate analysis (with
the risk of obtaining a nonrobust analysis) while avoiding
omitting important variables. In the multivariate analysis, the
predictors were selected according to a stepwise backward
procedure with the type I error value set at 5% to select only
predictors that contribute information to the model. Due to
the exploratory framework of this work and the absence of
formal guidelines for minimizing type I error in this context,
we have not considered a-risk correction.

As the sample included GD individuals receiving or not
receiving treatment, treatment could be considered a con-
founding factor and was included in the multivariate logistic
regression. Given that treatment may have influenced the
impact of the predictors on relapse during interval
Nth

→Nþ1th, it was assessed at visit Nþ1th to collect all
treatment events that could have occurred during this
interval. Odds ratios (ORs) and associated 95% confidence
intervals (CI95%) were estimated for the final model to
quantify the strength of the association between the factors
selected and relapse. The goodness of fit of the model was
tested with a nonsignificant P-value indicating a good fit of
the model. The ability of the model to predict relapse was
assessed from the area under the receiver operating char-
acteristic (ROC) curve.

No imputation of missing data was performed and the
“available case analysis” method was used. All statistical
analyses were conducted using Stata v15 (Stata Corp, College
Station, Texas, 2017).

Ethics

The JEU cohort was approved by the French Research Ethics
Committee (CPP) and conducted in accordance with Good
Clinical Practice Guidelines and the Declaration of Helsinki.
Written informed consent was obtained from all partici-
pants.

RESULTS

Description of the sample used for analysis

Among the 87 participants included in this analysis, 49
remained free of GD at all available follow-up visits, whereas
38 relapsed (43.7%) at least once.

For the participants who were considered in “sustained
recovery”, approximately three-quarters reported that they
had gambled at least once during the follow-up period (n 5
37, 75.5%). Gambling activity was reported at 77 follow-up
visits out of 90, i.e., 85.5% of the visits.

For the participants who relapsed, 24 had done so one
year after the first observed recovery, 13 had done so two
years after, 1 had done so three years after, and none had
done so four years after. Relapse occurred on average 1.39
years (sd 5 0.55) after the first observed recovery. Only one
participant relapsed twice during the follow-up period.

The participants’ characteristics at inclusion are pre-
sented in Table 2.

Description of transitions

Figure 2, 179 transitions were observed throughout the
follow-up period, of which 39 were cases of relapse and 140
were cases of sustained recovery.

Predictors of relapse

The univariate analysis shows that more than half of the
variables were associated with relapse at the 0.20 level of
significance (Table 3).

The results from the joint mixed-effect multivariate
logistic regression are presented in Table 4. Only two vari-
ables were found to be independently associated with
relapse. Participants who had experienced at least one
month of abstinence and those with high TCI self-direct-
edness scores at the previous follow-up visit were less likely
to relapse (OR 5 0.24, CI95% [0.07; 0.82], P 5 0.023 and OR
5 0.97, CI95% [0.94; 0.99], P 5 0.047, respectively).

The goodness-of-fit test shows that the final model was
well calibrated (P-value 5 0.57). The area under the ROC
curve is 0.70, showing that the model discriminated well
between the patients who relapsed and those who did not.

DISCUSSION

Main results

This five-year follow-up study focused on participants with
GD who recovered and their subsequent course (relapse or
sustained recovery). In particular, we investigated factors
associated with relapse. Several key findings of this work
should be highlighted.

First, we found a relatively high rate of relapse when
considering individuals (43.7%), which is lower when
considering all of the observed transitions (21.8%). To the
best of our knowledge, relapse rates have mainly been
reported in clinical studies assessing the efficacy of GD
treatment (for example, see Pallesen, Mitsem, Kvale, John-
sen, & Molde, 2005), which does not allow for comparisons
with our results. Hodgins and el-Guebaly’s study (Hodgins
& el-Guebaly, 2004) is particularly original in this regard, as
it focused on a naturalistic sample of pathological gamblers
who had recently quit gambling. Only 6% remained
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abstinent. It is important to note that relapse was defined in
this study as returning to gambling, while we considered the
recurrence of GD during the follow-up period. In this sense,
it is particularly interesting to note that three-quarters of the
participants who were considered to be in sustained recovery
in our study reported that they had gambled at some time
during the follow-up period, reinforcing the idea that full
abstinence is not required to avoid relapse. Another study
drawing our attention aimed to estimate the prevalence and
incidence of problem gambling in the general population,
distinguishing between the development of a new GD and
relapse. With this in mind, outcomes were assessed by
means of screening tools. The rate of relapse was measured
as 22% (Abbott et al., 2018).

Second, relapse occurred more than one year after the
first observed recovery. Our study was designed to ensure a
five-year follow-up period that was long enough to observe

delayed relapses. This finding is highly original and dem-
onstrates the need to conduct a study with a long-term
follow-up component solely to capture transitions, both in
a naturalistic sample and in a treatment-seeking popula-
tion. Follow-up assessment in the gambling literature does
not often exceed two years (Mestre-Bach et al., 2019) and
rarely applies longer periods (Carlbring, Degerman,
Jonsson, & Andersson, 2012; Hodgins & el-Guebaly, 2010;
Slutske et al., 2003; Williams et al., 2015). Not all of the
participants in our study were in treatment, but for those
who were, this result calls for continued treatment for a
long period after achieving remission so that “lapse” does
not change to “relapse”. A meta-analysis of cognitive-
behavioral interventions designed to reduce problem
gambling found the number of sessions to be relatively
small (approximately 18 sessions) as well as the length of
follow-up periods (24 months for only 4 studies out of 25)

Table 2. Description of the selected participant characteristics at baseline (N 5 87)

Participants with relapse (n 5 38) Participants with sustained recovery (n 5 49)
P-valueMean (sd) or n (percentage)

Sociodemographic Characteristics
Structured interview
– Sex: males (%) [MD 5 0] 23 (61%) 34 (69%) 0.52
– Age (years) [MD 5 0] 48.8 (10.6) 46.6 (14.0) 0.42
– Marital status: living as a couple (%) [MD 5 0] 19 (50%) 29 (59%) 0.52
– Education level: >Grade 12 (%) [MD 5 0] 11 (29%) 20 (36%) 0.36
– Work status: in job (%) [MD 5 1] 17 (45%) 27 (55%) 0.40
– Level of income: >minimum wage (%) [MD 5 0] 21 (55%) 31 (63%) 0.60
Psychopathological characteristics
Current comorbidities (MINI)
– Mood disorders [MD 5 0] 27 (71%) 22 (49%) 0.022
– Risk of suicide [MD 5 0] 11 (29%) 15 (31%) 0.87
– Anxiety disorders [MD 5 0] 22 (59%) 15 (30%) 0.011
– Alcohol or substance use disorders [MD 5 0] 16 (42%) 22 (45%) 0.79
Temperament and character (TCI-125)
– Harm avoidance [MD 5 1] 55.5 (28.7) 47.2 (23.3) 0.14
– Novelty seeking [MD 5 1] 56.8 (18.2) 52.8 (18.1) 0.31
– Reward dependence [MD 5 1] 53.5 (21.1) 61.5 (14.7) 0.041
– Persistence [MD 5 1] 53.7 (30.5) 52.5 (30.8) 0.86
– Self-directedness [MD 5 1] 56.1 (17.8) 63.1 (18.6) 0.082
– Cooperativeness [MD 5 1] 66.7 (17.0) 75.8 (11.0) 0.004
– Self-transcendence [MD 5 1] 38.6 (27.6) 36.8 (23.9) 0.037
Gambling characteristics
Current gambling disorder severity(structured interview)
– Number of DSM-5 diagnostic criteria met [MD 5 0] 5.7 (2.5) 5.4 (1.7) 0.51
Current gambling habits (structured interview)
– Age at first gambling experimentation [MD 5 0] 22.3 (9.9) 20.3 (7.6) 0.29
– Age of regular gambling [MD 5 7] 26.4 (8.6) 27.1 (11.5) 0.76
– Current gambling [MD 5 0] 33 (87%) 36 (73%)
– Favorite type of game [MD 5 0]
– “pure chance games” 26 (76%) 32 (65%) 0.94
– “chance games with pseudo-skills” 10 (26%) 13 (15%)
– “chance games with elements of skills, but. . .” 2 (5%) 4 (8%)

– Favorite medium of game [MD 5 7]
– offline 17 (45%) 26 (53%) 0.87
– online 8 (21%) 12 (24%)
– both 11 (29%) 13 (27%)

– Monthly gambling expenditures (in euros) [MD 5 1] 380.40 (401.16) 278.17 (479.13) 0.30
– Gambling free period >1 month [MD 5 1] 7 (10%) 21 (43%) 0.019
– Self-perception of having gambling problems [MD 5 0] 24 (63%) 26 (53%) 0.35
Irrational beliefs and attitudes (GABS-23)
– Luck [MD 5 1] 6.7 (3.1) 5.5 (3.0) 0.29
– Chasing [MD 5 1] 9.7 (3.8) 8.0 (3.8) 0.36
– Emotions [MD 5 1] 9.9 (3.6) 7.3 (3.6) 0.44
– Attitudes [MD 5 1] 7.6 (3.7) 7.3 (3.1) 0.23
– Strategies [MD 5 1] 6.6 (3.0) 6.7 (3.2) 0.46

Note: MD: missing data.

48 Journal of Behavioral Addictions 10 (2021) 1, 42–54



(Gooding & Tarrier, 2009), which could be areas of
improvement.

Third, we identified two factors associated with relapse
that are both associated with a large effect size. On the one
hand, experiencing an abstinence period of at least one
month in the previous year seemed to be a protective factor.
Participants were not asked about their motivations to quit
gambling, at least temporarily, so we can only infer. This
could reflect significant self-control capacity, which is
effective in inhibiting impulses and extinguishing condi-
tioned cue reactivity and cue-induced craving. Conversely,
the abstinence period could be made possible by the use of
temporary self-exclusion (Kotter, Kraplin, & Buhringer,
2018). Other environmental factors (support from close re-
lationships, a lack of money, a change in lifestyle, a new job,
etc.) may also have an effect. On the other hand, having a

high TCI-SD score at the previous follow-up visit also ap-
pears to be a protective factor. As previously noted by Muller
et al. (2017), personality maturation might be a protective
factor against relapse (Muller et al., 2017). Self-directedness
is defined as the ability to regulate and adapt behavior to the
demands of a situation to achieve personal goals and values.
As reported by Prillwitz et al. (2018), it is conceptualized as
the executive control component of personality, allowing
individuals to stay focused on the attainment of long-term
goals (Prillwitz et al., 2018). In their magnetic resonance
imaging study, the authors demonstrated a positive rela-
tionship between the integrity of the white matter of the
salience network and the TCI-SD scores of healthy partici-
pants. White matter consists largely of myelinated nerve
fibers bundled into tracts and typically underlies the cortical
gray matter. Efficient information processing between distal
brain regions is thought to rely on the integrity of their
interconnecting white matter tracts. The salience network
refers to a suite of brain regions (the anterior cingulate and
ventral anterior insular cortices) and should respond to
homeostatically relevant stimuli and outcomes whether their
valence is negative (penalizing) or positive (reinforcing)
(Seeley, 2019). Impairment in the salience network is
involved in the development and maintenance of addiction
by assigning excessive salience to addiction-related cues

Table 3. Data collected before a time interval during which a relapse is possible: univariates analyses (N 5 87 individuals//179 observed
transitions)

OR [CI95%] P-value

Sociodemographic characteristics
– Marital status: living as a couple (%) [MD 5 0] 1.74 [0.67; 4.50] 0.26
– Working status: in job (%) [MD 5 1] [0.43; 5.44] 0.52
Psychopathological characteristics
– Mood disorders [MD 5 3] 6.61 [1.38; 31.71] 0.018
– Risk of suicide [MD 5 1] 1.37 [0.50; 3.71] 0.54
– Anxiety disorders [MD 5 0] 1.81 [0.51; 6.43] 0.36
– Alcohol or substance use disorders [MD 5 0] 2.54 [0.97; 6.66] 0.058
– TCI-125 Self-directedness [MD 5 11] 0.965 [0.941; 0.991] 0.008
– TCI-125 Cooperativeness [MD 5 11] 0.966 [0.936; 0.997] 0.030
– TCI-125 Self-transcendence [MD 5 11] 1.009 [0.991; 1.027] 0.32
Gambling characteristics
– Current gambling [MD 5 1] 3.09 [0.94; 10.20] 0.064
– Maximum frequency of gambling [MD 5 1] 1.67 [0.84; 3.32] 0.14
– Favorite type of game (“pure chance games”) [MD 5 8]
– “chance games with pseudo-skills” 2.16 [0.82; 5.73] 0.12
– “chance games with elements of skills, but. . .” 0.36 [0.03; 4.13] 0.41

– Favorite medium of game [MD 5 123] 1.64 [0.31; 8.68] 0.56
– Monthly gambling expenditures (in euros) [MD 5 4] 1.002 [1.000; 1.003] 0.012
– Gambling free period >1 month [MD 5 13] 0.28 [0.10; 0.77] 0.014
– Gambling disorder treatment [MD 5 0] 1.20 [0.38; 3.84] 0.76
– GABS-23 Luck [MD 5 12] 1.008 [0.989; 1.028] 0.40
– GABS-23 Chasing [MD 5 12] 1.039 [1.013; 1.066] 0.004
– GABS-23 Emotions [MD 5 12] 1.040 [1.014; 1.066] 0.002
– GABS-23 Attitudes [MD 5 12] 1.022 [1.000; 1.045] 0.055
– GABS-23 Strategies [MD 5 12] 1.024 [1.002; 1.047] 0.030

Note: [CI 95%]: Confidence Interval of 95%; MD: missing data; OR: Odds Ratio.
Each variable was collected for each observed transition, and MD represents the number of transition where the data is missing (out of a
total of 179 observed transitions).

Table 4. Factors associated with relapse (N 5 79 individuals//154
observed transitions)

Variables Ajusted OR [CI95%] P-value

Gambling free period >1 month 0.24 [0.07; 0.82] 0.023
Gambling disorder treatment 1.12 [0.27; 4.65] 0.869
Self-directedness 0.97 [0.94; 0.99] 0.047

Note: [CI 95%]: Confidence Interval of 95%; OR: Odds Ratio.
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(Antons, Brand, & Potenza, 2020; Prillwitz et al., 2018). In
another study, participants with low scores in self-direct-
edness reported stronger salience interference (Dinica et al.,
2016). Previous reports have outlined that low TCI-SD
scores are associated with addictive disorders (Anghelescu
et al., 2010; Cowie et al., 2019; Gierski et al., 2017; Kovacs
et al., 2020; Steingrimsson, Carlsen, Lundstrom, Lundstrom,
& Nilsson, 2020), including GD (Claes et al., 2012; Janiri,
Martinotti, Dario, Schifano, & Bria, 2007; Moragas et al.,
2015; Nordin & Nylander, 2007). However, to our knowl-
edge, only a few studies have explored the role of the self-
directedness dimension in the course of the disease (Aragay
et al., 2015; Granero et al., 2020; Jimenez-Murcia et al.,
2015). In particular, it was found that individuals with low
TCI-SD scores were at risk of poor outcomes six months
after the end of treatment (Granero et al., 2020). Our study
is the first to suggest the influence of a high TCI-SD score on
sustained recovery. Surprisingly, receiving gambling treat-
ment did not seem to be predictive of the outcome. This
counterintuitive finding supports the fact that the self-re-
covery process reported by some authors (Hodgins, Stea, &
Grant, 2011) could help not only achieve recovery but also
prevent relapse.

Strengths and weaknesses

These results must be viewed within the context of several
limitations. First, participants were not assessed strictly at
the time when relapse occurred. Indeed, data were collected
during the previous follow-up visit. Second, we used several
self-reports, which are a source of recall and social desir-
ability bias, although this was reduced through the com-
plementary use of standardized clinical interviews. Third,
40.7% of the eligible sample refused to participate in the
follow-up assessment. Dropout is a crucial problem in
interventional studies by destroying the comparability of
groups but is less problematic in observational studies, in
which groups are not comparable at baseline. Statistical
analyses took into account differences in the composition of
the groups, so dropout had a weak impact on the results. As
they were free to withdraw their consent at any time without
providing any reasons for doing so, we can only make
suppositions regarding a lack of interest, a lack of time to
devote to the study, the cessation of gambling activity, or
even the development of a GD or relapse. In their natural-
istic follow-up study, Hodgins and el-Guebaly found a quite
similar attrition rate and found the impact of this attrition
bias, as well as of other unmeasured biases, to be unclear
(Hodgins & el-Guebaly, 2010). Fourth, our study did not
investigate some factors that could dynamically influence
relapse, such as participants’ goals regarding gambling or
gambling craving. However, a recent study concluded that
45% of participants had changed their goals (abstinence vs.
moderation) at least once during the follow-up period (Stea,
Hodgins, & Fung, 2015). Another study found craving to
correlate negatively with length of abstinence (Tavares, Zil-
berman, Hodgins, & el-Guebaly, 2005). Finally, due to the
relatively limited sample size applied, the analysis probably

lacks power, potentially leading to the incorrect conclusion
that certain variables did not play any role in relapse. Rep-
lications of this study are needed to formally confirm the
predictors of relapse. However, these limitations are
compensated by the study’s strengths. We focused on
disordered gamblers in recovery to study the factors asso-
ciated with potential subsequent relapse, defined as the
reoccurrence of GD and not simply as the reoccurrence of
gambling episodes. The novelty of our study lies in our use
of this definition of “relapse” and, in contrast, of the defi-
nition of “sustained recovery”. We voluntarily used a
concept that differs slightly from “sustained remission”
defined by the DSM-5 (“after full criteria for GD were
previously met, none of the criteria for GD have been met
during a period of 12 months or longer”). In research, the
term “recovery” is often used synonymously with the term
“remission” (White, 2012). However, the latter seemed too
restrictive for our purposes. Moreover, our sample consisted
of a broad range of gamblers at baseline (with and without
GD, with or without treatment, and engaged in various types
of gambling activities). Our study was designed to ensure a
follow-up period that was long enough to capture key-state
changes such as relapse. We were also able to collect data on
gambling, personality traits and psychiatric disorders over a
relatively long period (6 years), which is quite rare in the
literature. Furthermore, gambling and psychiatric disorders
were diagnosed using standardized clinical interviews,
guaranteeing their validity. Finally, several factors were
considered possible relapse precipitants in a multivariate
regression model, as recommended by Ledgerwood and
Petry (2006).

Perspectives

By identifying factors associated with relapse, our results
present clinical features that are of high interest for both the
care management and relapse prevention of GD. On the one
hand, improvements in self-directedness could be specif-
ically targeted. It may be assumed that people with a high
level of self-directedness experience a sense of responsibility,
determination, and self-acceptance. This disposition could
help disordered gamblers who have recovered to keep in
mind their long-term goal of recovery and to overcome
disturbances in salience attribution. Recent studies have
concluded that this facet of self-maturity could be
strengthened through dialectical behavior therapy (Bern-
heim et al., 2017) or mindfulness-oriented meditation
(Campanella, Crescentini, Urgesi, & Fabbro, 2014). Cogni-
tive remediation interventions oriented toward executive
control and attentional biases may also be a promising
adjunct treatment (Challet-Bouju, Bruneau, Victorri-
Vigneau, & Grall-Bronnec, 2017). On the other hand,
gamblers should be a break from gambling. In a previous
paper, we reported that experiencing a one-month absti-
nence period could help gamblers remain social gamblers
over time (Bruneau et al., 2016). The present findings sug-
gest that this practice could also protect against relapse.
Educating gamblers on the risks associated with their
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activity and encouraging them to set limits on the frequency
and intensity of gambling are two responsible gambling
principles that should be supported by the gambling in-
dustry (Blaszczynski et al., 2011). Prevention messages
promoting the experience of a one-month abstinence period
per year could be disseminated, perhaps through regulatory
mentions associated with gambling advertising. From a
relapse prevention perspective, disordered gamblers who
have recovered should be encouraged by health care pro-
viders to experience regular long gambling-free periods,
even if they do not have a goal of full abstinence.
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