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ARTICLE INFO ABSTRACT

Keywords: Aims: To determine whether dissociative experiences moderate online problem gambling treatment effectiveness,
Dissociation ) and to characterize the temporal persistence of the relationship between dissociation and problem gambling.
lg)r()ll?lem gambling Design: Repeatedly measured self-report data on a guided online cognitive behavioral therapy for problem
T;::;em gambling collected on four occasions: before treatment, after treatment, and at 6- and 12-month follow-ups.

- . Setting and participants: The data (N = 1243, 59.2% males) were collected in Finland between 2019 and 2021.
Cognitive behavioral therapy . . . .
Intervention Measurements: The primary outcome variable was the self-reported level of problem gambling. The predictors

were the treatment phase and dissociative experiences, their interaction, and the demographic covariates of age,
education, income, and gender.

Findings: Problem gambling scores and dissociative experiences declined significantly following treatment and
remained low through the follow-ups (retention rates: 52.6% [post-treatment], 26.3% [at the 6-month follow-
up], and 16.1% [at the 12-month follow-up]). However, the treatment was significantly less effective in
reducing problem gambling for individuals who kept experiencing dissociation after the treatment.
Conclusions: Dissociation is an integral sign of problem gambling severity and sustained dissociative experiences
may significantly reduce the long-term effectiveness of online problem gambling treatments. Treatment efforts
should be customized to account for individual differences in dissociative tendencies, and future research should
broaden the study of dissociative experiences to other behavioral addictions.

1. Introduction impaired control with significant negative consequences. Problem

gambling forms a continuum of severity, ranging from mild to moderate

Gambling is a common leisure-time activity that may become
problematic to varying degrees for some individuals, sometimes even
leading to gambling disorder [1-3]. Excessive gambling can lead to
various psychological, social, and economic repercussions [2,3] and is
known to be highly comorbid with substance use disorders, psycholog-
ical distress, neurocognitive problems, and past traumatic events [4].
Worldwide problem gambling prevalence rates range between 0.12%
and 5.8% (being 3% in Finland [5,6]). A problem gambler can be seen as
someone with a pattern of persistent excessive gambling, including

and onto severe' [2,3].

There are many psychosocial treatment options for problem
gambling. The treatment modalities include self-directed interventions,
face-to-face therapies, and online therapies, which are typically based
on motivational interviewing and/or coupled with cognitive behavioral
therapy (CBT) or its modifications. Pharmacological treatments are also
available [7]. Although a third of problem gamblers recover spontane-
ously [8], interventions based on CBT are known to be effective [9,10].
CBTs typically focus on correcting dysfunctional cognitions about
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gambling (such as beliefs about probability and the role of skill in the
game) and on recognizing and managing environmental cues that
trigger the gambling urge [11].

Most problem gamblers do not seek professional help due to stigma,
feelings of shame, or wanting to handle problems alone [8,12,13]. The
average drop-out rate from face-to-face psychological treatments for
problem gambling was estimated to be 39.1% [14]. However, online
interventions, most of which are CBT based, increase treatment adher-
ence and can reach people who would not otherwise participate in an
intervention [15-19]. Most online interventions are self-directed, but
some include therapist guidance using messaging, chat, email [20,21],
or phone and video calls [22,23].

Gambling can induce dissociative states of deep immersion that
manifest as a sense of unreality, losing track of time, and a narrowing of
attention [24-27]. Dissociative gambling is described as a trance-like
state wherein money loses its sense of value and the person loses his
or her ability to think critically [28]. On the other hand, gambling-
related dissociation shares many features with the flow state [29]. For
example, Murch et al. [30] argued that the gambling-induced immersive
experience in a laboratory setting is better described as an active and
deliberate “zoning in” instead of passive and detrimental “zoning out.” It
has also been suggested that dissociation forms a continuum from
normative dissociation to pathological dissociation, the former referring
to absorption in daily activities, fantasy, and dreaming [31,26].

Because of the lack of consensus on what dissociation is and the
different dissociation measures used, prevalence estimates of gambling-
related dissociative experiences remain suggestive. Wood et al. [32]
found that roughly 40% of gamblers that they studied reported at least
occasionally experiencing a trance-like state and feeling like a different
person while gambling. About 20% of the gamblers reported experi-
encing blackouts and depersonalization, and up to 90% reported at least
occasionally losing track of time while gambling.

According to Jacobs’ general theory of addiction [33,34], dissocia-
tive experiences form the hard sign of addiction, and dissociation fol-
lows from a predisposition to escape from a painful reality in order to
fulfil wishful fantasies of success and personal fame. In a similar vein,
Dixon et al. [35] argued that a motivation to escape unpleasant emotions
is a key feature in dissociative gambling. Dissociation experienced
during a gambling session and a general proneness to dissociative ex-
periences are associated with the severity of gambling problems [26].
Losing contact with reality and entering the zone can exacerbate relapse
by extending the gambling episodes [28]. Problem gamblers report more
symptoms of general dissociation compared with controls [36,37], and
in-game dissociation and problem gambling severity are strongly
correlated [38,39]. Dixon et al. [40] found that “dark flow”—a state of
mental absorption leading to “dark” consequences, such as spending too
much money—was positively associated with enjoyment during slot-
machine gambling, problem gambling, and depression. Finally, a
meta-analysis concluded that problem gambling severity was associated
with dissociation regardless of the operationalization used [29].

Research also suggests that problem gamblers may respond differ-
ently to treatment depending on their dissociation tendencies [21,41].
Similarly, the pathways model [42] postulates an emotionally vulner-
able subtype of problem gambler who typically exhibits gambling-
related dissociation and may respond poorly to treatment. However,
convincing evidence of the moderating effects of dissociation on treat-
ment effectiveness is still lacking. Thus, our aims were the following:

1. To determine whether in-game dissociation measured during an
online CBT-based problem-gambling intervention moderates treat-
ment effectiveness using a large and recent dataset

2. To find out the temporal persistence and characteristics of the rela-
tionship between dissociation and problem gambling because such
evidence is scarce and needed

We hypothesized that higher levels of dissociation will negatively affect
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treatment success.
2. Method
2.1. Design

We drew data from the Finnish Peli Poikki (PP) program, an eight-
week CBT-based internet therapy program for problem gambling
adapted from [43]. The program is free, anonymous, and offered for
Finnish-speaking or Swedish-speaking individuals of 18 years of age and
higher in Finland by the national helpline Peluuri. The program includes
psycho-educative materials, independent exercises, weekly phone calls
with a therapist, and an elective discussion forum. There are eight
weekly sessions/modules, each followed by an hour-long phone call
with a designated therapist. Participants with severe depression symp-
toms (>20 points on the Montgomery-Asberg Depression Rating Scale
[44]) are not excluded but encouraged to seek supplementary treatment.
They are, however, discouraged from seeking simultaneous treatment
for problem gambling. Due to therapist involvement and high demand,
the program has a waiting list.

The treatment modules include exercises such as determining one’s
goals, making a contract for committing to those goals, scrutinizing
one’s motivations for gambling, and recognizing experienced ambiva-
lence about changing one’s behavior. The CBT-based techniques include
modifying dysfunctional cognitions about gambling and its conse-
quences, and recognizing and responding to the triggers of the gambling
urge. A mindful and acceptance-based approach to one’s feelings is
encouraged. The intervention is future-oriented and focused on what
could be gained by changing one’s gambling behavior. Individuals are
also offered relapse prevention and practical tips on how to take control
of their financial situation.

Participants fill out questionnaires when entering the waiting list,
just before the program (at baseline), post treatment, and at 6- and 12-
month follow-up points. The questionnaires included themes such as
demographics, gambling habits, gambling onset, financial difficulties, well-
being, depression symptoms, alcohol consumption, and relationships. All
the participants who completed the post-treatment questionnaire had
verifiably completed all eight sessions/modules of the program. Only
variables of interest to this study were included (for further analyses and
details on the treatment contents and modules, see [23,45,46]). This
study was approved by the Ethics Committee of the Finnish Institute for
Health and Welfare. All the subjects gave their informed consent for
their data to be analyzed. Prior to applying to the program, they were
informed in writing of how their information will be used, their rights to
see their data and have it removed, and that the information they pro-
vide may be used for scientific research.

2.2. Participants and therapists

The data were collected between 1.1.2019 and 31.12.2021, and
involved a total of 1243 participants (N = 1243, Mage = 34.01, SDyge =
9.25, 59.7% males), and 23.25% reported having at least a bachelor’s
degree. The median self-reported income category was from €25,000 to
€34,999. The weekly supportive phone calls were delivered by five
trained therapists who were psychiatric nurses, psychotherapists, or
other mental health professionals (individuals with an education in so-
cial services). The therapists had additional training in addiction treat-
ment, especially in CBT and motivational interviewing techniques.

2.3. Measures

2.3.1. Dependent variable: NODS

The National Opinion Research Center DSM Screen for Gambling
Problems (NODS) is a 17-item scale developed to reflect the DSM-IV
criteria for gambling problems [47,48]. The participants answer
dichotomous (yes/no) questions on whether they have engaged in
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problem gambling behavior or experienced dysfunctional gambling-
related thoughts during a certain period. NODS was administered to
our participants using a two-month reporting window (at baseline and
post treatment) and a six-month reporting window (with six-month and
12-month follow-ups). Overall, NODS scores range from 0 to 10. We
analyzed NODS as a continuous variable but highlight the lower-end,
mild gambling disorder cut-off point of 4 in the figs. [48]. Cronbach’s
alpha was calculated separately for each measurement point (alphas =
0.86, 0.85, 0.91, and 0.92, for baseline, post treatment, at the six-month
follow-up, and at the 12-month follow-up, respectively).

2.3.2. Independent variable: JDEQ

Dissociation was measured with a modified four-item version of
Jacobs’ Dissociative Experience Questions (JDEQs, [34]): (1) “During
the last two months, have you felt like you were in a trance while
gambling?”; (2) “During the last two months, have you felt like a
different person while gambling?”; (3) “During the last two months,
have you lost track of time while gambling?”; and (4) “During the last
two months, have you had difficulties remembering what happened
during a gambling session — experienced a so-called memory blackout?”
One question tapping depersonalization from the original JDEQs was
replaced with the above question tapping tracking of time [70]. Re-
sponses were given on a five-point Likert scale ranging from 1 (never) to
5 (always). The Cronbach’s alphas across the measurement points were
0.88, 0.92, 0.95, and 0.87, for baseline, post treatment, at the six-month
follow-up, and at the 12-month follow-up, respectively).

2.3.3. Demographics

A host of different demographic variables were gathered, but only
the following, most well-established variables known to be associated
with problem gambling were controlled for: gender, income, education,
and age. Previous studies on the PP program [23,45,46] have reported
on further demographic- and gambling-related background variables.
Gender was collected as a non-dichotomous variable (male / female /
other / I'd rather not say), but categories besides male and female were
excluded (n = 12). Income was collected as an ordinal variable with
options ranging from Option 1 (under 6500 euros/year) to Option 8
(50,000 euros/year or more) but analyzed as a continuous variable. Ed-
ucation was also collected as an ordinal variable with options ranging
from Option 1 (primary education) to Option 6 (master’s degree or higher).
Education and age (in years) were analyzed as continuous variables.

2.4. Statistical analyses

All analyses were conducted using the R platform for statistical
computing (v. 4.2.1; [49]). We used linear mixed modelling (LMM)
within the Ime4 package [50]: The treatment phase and participant ID
were Level 1 and Level 2 variables, respectively (repeated measurements
within participants). Due to maximum likelihood estimation, LMM can
deal with data attrition in the dependent variable. There were 184, 32,
and 6 participants with missing values on age, education, and income,
respectively, which were imputed using the variables’ median values.

NODS was analyzed as a continuous dependent variable. The treat-
ment phase (baseline, post treatment, and 6- and 12-month follow-up)
was a categorical predictor. Due to a highly skewed distribution,
JDEQ score was dichotomized (scores between 1 and 3 were coded as
0 [= “Dissociation is rare”], and scores between 3 and 5 were coded as 1
[= “Dissociation is frequent”]). The interaction between treatment and
dichotomized JDEQ was modelled as per our hypothesis that partici-
pants with different levels of dissociation will respond differentially to
treatment.

Two moderation models were calculated: one with JDEQ as a
baseline-measured moderator (Model 1) and the other with JDEQ as a
repeatedly measured moderator (Model 2). Model 1 reveals whether
dissociation present at baseline affects treatment effectiveness. How-
ever, since dissociation and problem gambling are positively correlated
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(Pearson’s rs = 0.56-0.70 across treatment phases), the treatment
should also affect JDEQ scores. Model 2 allows for evaluating whether
dissociation affects treatment effectiveness given that treatment also
affects dissociation. JDEQ was further used as the (continuous) depen-
dent variable in an LMM to see how treatment affects dissociation. JDEQ
had a skewed distribution, so we also calculated the model using robust
LMM [51].

We controlled for gender, income, education, and age. Participant ID
was used as a random intercept effect, that is, variance was allowed in
the intercepts between participants. The lmerTest package [52], which
applies Satterthwaite’s method, was used to estimate degrees of freedom
and p values for LMM models. Marginal and conditional R? values were
obtained as instructed by [53] using the performance package [54].
Marginal and conditional R? values estimate the variance explained by
fixed factors and fixed plus random factors, respectively. All LMM
models satisfied the assumptions of linearity. Q-Q plots indicated that
the model residuals and random effects were normally distributed and
homoscedastic.

We also calculated paired samples Cohen’s d values (with Hedge’s
correction) for the treatment effect when comparing (i) baseline versus
post treatment, (ii) baseline versus the six-month follow-up, and (iii)
baseline versus the 12-month follow-up. Cohen’s d values were only
calculated for follow-up completers (Ns = 655, 327, and 200, for base-
line versus post-treatment, baseline versus the six-month follow-up, and
baseline versus the 12-month follow-up, respectively; see the supple-
mentary materials for figures for the follow-up completers alone).
Finally, we evaluated whether the results were robust against control-
ling for the COVID-19 pandemic period. We created a dichotomous
COVID-variable indexing pre- and post-COVID periods (before and after
1 March 2020), based on the participants’ registration date, and used it
as a covariate.

3. Results

Of the participants, 40.9% reported losing track of time (M = 2.78,
SD =1.51), 33% reported experiencing a trance-like state (M = 2.51, SD
= 1.42), 29.1% reported experiencing a change in identity (M = 2.33,
SD = 1.46), and 10.83% reported having a memory blackout (= 1.74,
SD = 1.14) during at least half of the gambling occasions (meaning they
answered either 4 = over half of the times or 5 = always).

The retention rates were 52.7%, 26.3%, and 16.1% for post treat-
ment, the six-month follow-up, and the 12-month follow-up, respec-
tively (Table 1). Note, however, that there were several individuals who

Table 1
Number of participants, retention rates, NODS scores, JDEQ scores, mean age,
and gender distribution by treatment phase.

TREATMENT PHASE

Variable Baseline Post 6-month 12-month
treatment follow-up follow-up
Participants
(retention %) 1243 655 (52.6) 327 (26.3) 200 (16.1)
5.78
NODS score (SD) (2.57) 1.69 (2.05) 1.92 (2.05) 1.98 (2.85)
2.54
JDEQ score (SD) (1.31) 1.33 (0.85) 1.39 (0.95) 1.32 (0.76)
34.0
Mean age (SD) (9.25) 35.2(9.98) 36.9 (10.5) 37.3(10.8)
Males % 59.7 59.3 55.4 55.5

Note: The 8-week intervention took place between the baseline and the post-
treatment measures. The retention rates (in brackets) are the percentages of
participants who proceeded to the next treatment phase by filling out the
questionnaire. Note that at post treatment this does not refer to the percentage of
participants who completed the intervention (some completed all the treatment
modules without filling out the post-treatment questionnaire; for more infor-
mation on treatment discontinuation in this sample see [46]). NODS scores
range from 0 to 10, and JDEQ scores range from 1 to 5.
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completed all treatment modules but did not fill out the post-treatment
questionnaire [46]. The treatment was effective, with average NODS
scores (95% CI) dropping from 5.78 (5.62-5.94, baseline) to 1.69
(1.54-1.85, post-treatment), 1.92 (1.63-2.22, six-month follow-up), and
1.98 (1.59-2.38, 12-month follow-up) (see Table 1).

In Models 1 and 2, all predictors were statistically significant; see
Table 2 for omnibus ANOVA analyses (see the supplementary document
for detailed regression coefficient tables). Most importantly, there was a
highly significant main effect of treatment (Model 1: F(3, 1561) = 574.4,
p < .0001; Model 2: F(3,1601) = 119.1, p < .0001), and the interaction
between treatment and dissociation was also highly significant (Model
1: F(3, 1566) = 23.2, p < .0001; Model 2: F(3, 1659) = 16.2, p < .0001).
The parameter estimates showed that higher NODS scores were associ-
ated with younger age (Model 1: B = —0.01, t = —1.89, p = .059; Model
2:B=-0.01,t=—-2.12, p = .03), lower income (Model 1: B = —0.15, t
= —4.93, p < .0001; Model 2: B = —0.16, t = —4.89, p < .0001), lower
education (Model 1: —0.18, ¢t = —3.18,p =.001; Model 2: B= —0.17,t=
—2.83, p =.004), and male gender (Model 1: B = 0.4, t = 3.29, p = .001;
Model 2: 0.46, t = 3.61, p = .0003).

The model pseudo R? values were 0.43 and 0.5 (marginal effects for
Models 1 and 2, respectively) and 0.62 and 0.67 (conditional effects for
Models 1 and 2, respectively), indicating strong effects (see Table 2).
Cohen’s d values for the paired samples comparisons were 1.21 (baseline
vs. post treatment), 0.96 (baseline vs. the six-month follow-up), and 0.92
(baseline vs. the 12-month follow-up). These effect sizes are comparable
to a meta-analysis average effect [19] at post treatment (Hedge’s g =
0.729) and follow-up (Hedge’s g = 1.1). Cohen’s d values were only
calculated for follow-up completers, making them robust against any
attrition effects (see the supplementary materials for further figures).

Some individuals started the treatment but either never finished it or
finished it but did not complete the post-treatment questionnaire (N =
588). We imputed their missing post-treatment NODS scores with their
baseline NODS scores (post-treatment NODS score = baseline NODS
score + X [random error with X ~ N(0, 0.5)]), which pessimistically
assumes that none of these individuals would have benefited from the
treatment. Even then Cohen’s d indicated “moderate” effects (= 0.672)
for the treatment.

The most notable drop in NODS scores occurred between baseline
and post treatment and the changes diminished thereafter (Fig. 1). Both
models (Model 1: baseline-measured JDEQ; Model 2: repeatedly
measured JDEQ) showed a highly significant interaction, indicating that
the treatment effect differed depending on the levels of dissociation.
However, Fig. 1 shows that the effects of the two models need to be
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interpreted differently. Model 1 (baseline JDEQ) does not support our
hypothesis: Regardless of the level of dissociation, there is a clear
beneficial treatment effect. In fact, the treatment effect is significantly
stronger for individuals who report frequent dissociation, likely because
these individuals have higher average baseline NODS scores, and thus a
higher potential for improvement. In Model 2 (repeatedly measured
JDEQ), NODS scores declined uniformly after treatment, but the effect
did not last as long for individuals with frequently reported dissociation.
This supported our hypothesis and is in line with similar findings by [23]
who used repeatedly measured depression symptoms as a treatment
effect moderator. Model 2, unlike Model 1, controls for the fact that the
treatment itself affects self-reported levels of dissociation. Thus, the
treatment effect was not sustained for individuals who report frequent
dissociation after treatment (Fig. 1). There was no change in the pattern
of these results by including the dichotomous COVID variable as a
covariate.

To determine that the moderating effect of dissociation on treatment
is not a function of participant dropouts, which is crucial in order to
show there is no bias in our analysis due to data attrition, we repeated
our analysis with follow-up completers alone (i.e., only those completers
who had gone through the whole program and follow-ups). This analysis
is detailed in the supplementary document. Finally, we performed an
additional analysis with a dichotomous “dropout” (1 = dropped out, 0 =
did not drop out between the baseline and 12-month follow-up measures)
variable as a control, but this had essentially no effect on the main
pattern of the results. Together, these analyses show that the main re-
sults, including the interaction effects, are robust.

Finally, an LMM with JDEQ as the (continuous) dependent variable,
and the demographic variables controlled for, revealed a significant
main effect of the treatment phase on dissociation (Fig. 2; F(3, 1396) =
239, p < .0001; Robust LMM [51] baseline vs. post-treatment B = —1.16,
t = —22.3). Thus, the intervention reduced dissociative experiences.

4. Discussion

We investigated whether gambling-related dissociative experiences
hinder the effectiveness of a CBT-based online intervention for problem
gambling. Dissociation was measured at four time points (at baseline,
post-treatment, and at 6- and 12-month follow-ups), which allowed us to
also examine its temporal persistence. Our results suggested that treat-
ment effectiveness depended on self-reported levels of dissociation. The
participants with high levels of dissociation at baseline seemed to
benefit more from the intervention than those with lower levels of

Table 2
Omnibus (ANOVA) results for the LMM with NODS scores as a continuous DV.
F value Degrees of freedom P value

Predictor Model 1 Model 2 Model 1 Model 2 Model 1 Model 2
Treatment 574.46 119.13 3, 1561 3, 1601 <0.0001 <0.0001
JDEQ 38.57 323.34 1, 1573 1,1948 <0.0001 <0.0001
Gender (B) 13.00 10.87 1, 1106 1, 1069 0.0003 0.001
Income (B) 23.98 24.38 1, 1150 1, 1112 <0.0001 <0.0001
Education (B) 8.05 10.14 1, 1094 1, 1041 0.004 0.001
Age (B) 4.52 3.57 1, 1005 1, 959 0.03 0.059
Treatment*JDEQ 23.26 16.20 3, 1566 3, 1659 <0.0001 <0.0001
Random effects
Participant ID SD 1.43 1.34
Residual SD 2.00 1.86
Model fit
Marginal R? 0.43 0.50
Conditional R? 0.62 0.67

Notes: B = the value used in the analysis was only measured at baseline (pre-treatment). Dissociation was collected in all phases of the study and analyzed as a
dichotomous variable. Model 1 = baseline-measured dissociation as a moderator. Model 2 = repeatedly measured dissociation as a moderator. Type-3 ANOVA with
Satterthwaite’s method was used for approximating the degrees of freedom and calculating p values [53]. JDEQ = Jacobs’ Dissociative Experience Questions scores. SD
= Standard Deviation. See the supplementary document for detailed regression coefficient tables.
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Dissociation measured only at baseline
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Dissociation repeatedly measured
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NODS score
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6-month
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- Dissociation is rare = Dissociation is frequent

Fig. 1. Participant-wise NODS scores across the treatment phases and estimated marginal means for different levels of dissociation.

Note: NODS scores across treatment phases are presented separately for the dichotomized JDEQ variable (mean JDEQ values between 1 and 3 were coded as “0 =
Dissociation is rare”, and between 3 and 5 were coded as “1 = Dissociation is frequent™). Left: Baseline-measured JDEQ values. Right: Repeatedly measured JDEQ values.
The blue and red lines are estimated marginal means controlling for age, gender, education, and income. Dashed grey lines are the individual-wise pathways of
observations. Datapoints are jittered randomly to improve readability. The blue dashed line (at NODS score = 4) indicates the cut-off point for significant problem

gambling. Error bars represent bootstrapped 95% confidence intervals.

Dissociation score
w

12-month
follow-up

6-month
follow-up

Post
treatment

L)
Baseline

Fig. 2. Participant-wise dissociation (JDEQ) scores across treatment phases and
estimated marginal means from a linear mixed model.

Note: The blue line represents estimated marginal means controlling for age,
gender, education, and income. Dashed grey lines are the individual-wise
pathways of observations. Datapoints are jittered randomly to improve read-
ability. Error bars represent bootstrapped 95% confidence intervals.

dissociation. This did not support our hypothesis but aligns with
addiction studies where individuals with more severe symptoms at
baseline benefit more from interventions [55,56]. Participants with
higher levels of baseline dissociation also had higher gambling severity
and thus, ostensibly, a higher potential to improve. The treatment
components are geared towards eliciting a motivation to change,
addressing the negative consequences of gambling, and modifying
gambling-related dysfunctional beliefs, which likely makes the treat-
ment effective for individuals who tend to lose control of their gambling
when in dissociative states.

When dissociation was repeatedly measured, thus controlling for the
fact that the treatment affects dissociation alongside problem gambling,
a different picture emerged: The participants with high levels of disso-
ciation, although initially benefitting from the intervention, did not

sustain the benefits if the dissociative symptoms were not simulta-
neously reduced. At the follow-ups, the beneficial treatment effect was
reversed for those who also kept experiencing high levels of dissociation.
These results are in line with an earlier report on the PP program [23]
and support our initial hypothesis. Persisting dissociative features in
gambling may reflect a motivation to escape unpleasant emotions and
lead to losing control of both time and money spent gambling [35].
Recovering gamblers with a tendency to experience dissociation may
thus benefit from bespoke booster sessions after the initial treatment,
particularly because dissociation can increase the likelihood of relapse
[57-59]. The problem-gambling population is heterogeneous in terms of
motivations for gambling as well as in terms of problem-gambling
symptoms, which should be taken into consideration when custom-
izing treatment efforts.

4.1. Limitations and future directions

Our participants were treatment seekers, and the results may not
generalize to people who are unwilling to seek help for their gambling
problems. The lack of a control group also needs to be noted. Some
participants had gambling severity scores of zero at baseline, which is
partly explained by the waiting list period: Gambling severity was
measured using a two-month reporting window at baseline, and thus, in
some cases, the reporting window only (or mostly) covered the waiting
list period. In the PP program, there is a minor (but notable) average
decrease in gambling-severity scores during the waiting list period that
has not yet been formally investigated.

In our study, problem-gambling severity and dissociation were
highly correlated, and the treatment also reduced dissociation symp-
toms. This is in line with Jacobs’ theory [34] as well as the Pathways
model [41], both of which assert that dissociation is a sign of problem-
gambling severity. However, dissociation is not included conceptually in
NODS. One NODS item (“Have you ever gambled as a way to escape
from personal problems?”) measures escapist motivation for gambling,
though not as comprehensively as scales designed to measure dissocia-
tion. Likewise, the DSM-5 and ICD-11 note that, while not diagnostically
determinative, knowing when someone gambles to avoid negative af-
fective states can inform treatment planning [2,3]. Murch et al. [30]
have argued that being in the zone has more in common with active and
deliberate flow states than pathological, escapism-related dissociation.
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Currently, there is no consensus on how dissociation should be oper-
ationalized. JDEQ targets addiction-related dissociative experiences and
differs from, for example, the Dissociative Experiences Scale (DES [25]).
Future research would benefit from unifying measures assessing disso-
ciation and should aim at deepening our understanding of different
forms of gambling-related dissociative states. Future work should also
measure gambling pathways [60] to determine whether dissociative
gamblers fit one pathway (such as the pathway for emotionally
vulnerable gamblers) better than another. Finally, future studies could
extend work on dissociation to other forms of behavioral addictions. For
example, the design techniques used by technology companies are very
similar to the techniques used by the casino industry and many online
gambling companies [61]. Social media and smartphones likely induce
states of dissociation comparable to gambling [62]. Their use behav-
iorally resembles the diagnostic criteria of addictions [63-66] and is
widely experienced as such [67-69].

4.2. Conclusion

The PP program is an effective online CBT-based treatment for
problem gambling as well as for gambling-related dissociation. How-
ever, whether the beneficial reduction on problem gambling symptoms
is sustained over time depends on the sustained level of dissociative
symptoms. This study supports the notion of dissociation being a sign of
problem-gambling severity and highlights the importance of custom-
izing treatment efforts. Future studies should aim at clarifying the
concept of dissociation, as well as broaden the study of dissociative
experiences to concern other behavioral addictions.
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