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Background and aims: Deficits in emotion regulation (ER) are associated with mental disorders. To date, there are
hardly any studies focusing on the role of ER strategies in the context of gambling behavior. The aim of this study was
to investigate the association between specific ER strategies and pathological as well as problematic gambling in a
proactively recruited sample.Methods: A large and unselected sample (n= 4,928) has been screened proactively and
systematically in vocational schools. We assessed the Affective Style Questionnaire to measure ER strategies and the
Stinchfield questionnaire for assessing problematic and pathological gambling. Associations were investigated with
linear and multinomial logistic regression analyses. Results: The analyses showed a significant negative correlation
between the subscales “Adjusting” and “Tolerating” and the Stinchfield sum score. Lower scores on these subscales
were associated with a higher number of endorsed Stinchfield items. A lower score on the ER strategies “Adjusting”
[conditional odds ratio (COR) = 0.95, confidence interval (CI)= 0.91–0.99] and “Tolerating” [COR= 0.95,
CI= 0.92–99] led to a higher chance of being classified as a pathological gambler. In problematic gambling, on
a subthreshold level, only “Tolerating” turned out to be significant [COR= 0.96, CI= 0.93–0.99]. Discussion and
conclusions: For the first time, deficits in specific ER strategies were identified as independent risk factors for
problematic and pathological gambling in a large and proactively recruited sample. ER skills, especially acceptance-
focused strategies, should be considered in prevention and psychotherapy.

Keywords: pathological gambling, problematic gambling, emotion regulation strategies, risk factor, proactive
recruitment, unselected sample

INTRODUCTION

In recent years, the regulation of emotions has received
increased interest in the context of psychotherapy and
clinical–psychological research of mental health (Aldao,
Nolen-Hoeksema, & Schweizer, 2010; Berking &
Wupperman, 2012; Gross & John, 2003). The number of
publications in the field of emotion regulation (ER) and
psychopathology has grown enormously. According to the
definition by Gross (1998), ER refers to the process by which
people influence which emotion they have, when they have
them, and how they experience and express these emotions.

In accordance with the Process Model of ER (Gross &
Thompson, 2007), antecedent-focused ER strategies and
response-focused ER strategies can be distinguished.
Antecedent-focused strategies refer to the subject’s behavior
before the emotion response tendencies have become fully
activated, such as situation selection, attention control, or
cognitive concepts regarding the emotional situation (Gross
& John, 2003; Gross & Thompson, 2007). Response-
focused strategies, such as modification of the emotional
response, refer to behavior that occurs after emotional
response tendencies have already been generated and the
emotion is underway (Gross & John, 2003). Three different
styles of ER strategies have been identified consistently:

concealing or suppression, adjusting or reappraisal, and
tolerating (Hofmann & Kashdan, 2010).

Processes regulating emotions have a high relevance for
mental health. The association between the use of dysfunc-
tional ER strategies and psychopathology was described by
several studies, and the concept of ER is part of many
models of psychopathology (Aldao et al., 2010; Berking &
Wupperman, 2012). These studies demonstrated that people
suffering from psychiatric disorders often have difficulties
with using functional and adaptive ER strategies (Aldao,
Jazaieri, Goldin, & Gross, 2014; Aldao et al., 2010; Werner
& Gross, 2010).

Although many psychiatric disorders such as the border-
line personality disorder (Levine, Marziali, & Hood, 1997),
major depression (Rottenberg, Gross, & Gotlib, 2005),
anxiety disorder (Campell-Sills & Barlow, 2007), or eating
disorders (Bydlowski et al., 2005; Harrison, Sullivan,
Tchanturia, & Treasure, 2010) are associated with deficits
in ER, only a few studies have investigated the relevance of
ER in substance-related disorders. Theoretical approaches
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suggest that emotions play an essential role especially in the
context of addictive disorders and should be incorporated
into models of psychopathology. Khantzian (1985) postu-
lated the self-medication hypothesis of addictive disorders,
assuming that people are using drugs to treat their negative
emotions, which is one of today’s most popular models. In
addition, numerous studies suggest that both positive and
negative affects play an important role in the development
and maintenance of substance-related disorders (Baker,
Piper, McCarthy, Majeskie, & Fiore, 2004; Cheetham,
Allen, Yucel, & Lubman, 2010; Kassel et al., 2007).

A variety of studies showed that, in addictive disorders,
specific ER strategies could be observed. In a meta-analysis,
Aldao et al. (2010) summarized studies of ER strategies for
different psychiatric disorders including addictive disorders.
They only found significant positive correlations between
substance abuse and the two ER strategies “avoidance” and
“rumination.” No significant correlations were found
regarding further ER strategies, for example, expressive
suppression.

Some studies have shown that people with substance-
related disorders reveal deficits in ER compared to healthy
controls, for example, in adaptive regulation of emotions
and inability to tolerate negative emotions (Berking et al.,
2011), strategies of emotional awareness and impulse con-
trol (Fox, Axelrod, Paliwal, Sleeper, & Sinha, 2007; Fox,
Hong, & Sinha, 2008), and rumination (Nolen-Hoeksema,
Stice, Wade, & Bohon, 2007). On the contrary, the ER
strategies “suppression of emotions” and “experiential
avoidance” seem to be rather dysfunctional strategies (Levin
et al., 2012; Wong et al., 2013). In the aforementioned
studies, maladaptive ER strategies predicted alcohol con-
sumption during therapy, increased substance-related pro-
blems, or relapse.

To date, most of the available studies regarding specific
ER strategies and addiction are from the field of substance-
related disorders, mainly based on alcohol-dependent
patients. Studies in the field of gambling are scarce. Never-
theless, first studies focusing on pathological gambling
looked at ER in general rather than the functional or
dysfunctional use of specific ER strategies (Estevez,
Jauregui, Sanchez-Marcos, Lopez-Gonzalez, & Griffiths,
2017; Kapsomenakis, Simos, Konstantakopoulos, &
Kasselimis, 2018; Kopera et al., 2018). It was suggested
that ER was predictive of substance-related and behavioral
addictions (alcohol and drug abuse, gambling disorder,
video game addiction, and problematic Internet use; Estevez
et al., 2017).

Only few studies investigate the association between
difficulties in specific ER strategies and pathological gam-
bling. Navas, Verdejo-García, López-Gómez, Maldonado,
and Perales (2016) explored the differences between gam-
bling disorder patients and healthy controls in gambling-
related cognitions and use of ER strategies, revealing that
gambling disorder patients used “self-blame” and “catastro-
phizing,” but also “positive refocusing,” more often than
controls. However, the study was limited as the sample
consisted only of men. Williams, Grisham, Erskine, and
Cassedy (2012) assessed the use of maladaptive and adap-
tive ER strategies in a sample of pathological gamblers. The
study aimed at examining deficits in ER among individuals

being treated in a specialist gambling clinic and to compare
the use of strategies to a mixed clinical comparison group
and a sample of healthy community controls. Findings show
that pathological gamblers and patients of the clinical
comparison group reported significantly fewer use of the
ER strategy reappraisal, a greater lack of emotional clarity,
and more impulse-control difficulties than individuals in the
healthy control group. Compared to the healthy control
group, pathological gamblers reported less emotional aware-
ness. The authors concluded that pathological gamblers
have difficulties in the use of various ER strategies, com-
pared to clinical and healthy controls. Despite the valuable
information this study provides, there are some limitations.
The subjects were treatment-seeking, suggesting a greater
awareness of their problems and higher severity of the
disorder. Therefore, the results found in this study cannot
be generalized. Furthermore, the authors exclusively includ-
ed pathological gamblers in their study. However, it might
be interesting to examine whether disturbed ER occurs in
subthreshold cases as well.

Based on the mentioned theoretical assumptions and on
the previous research on ER and addiction, the aim of this
study was to investigate difficulties in three specific ER
strategies in a proactively recruited vocational school sam-
ple of individuals with different types of gambling behavior
including full-blown gambling disorder as well as sub-
threshold diagnoses. We hypothesized that a lower use of
functional ER strategies and a higher use of maladaptive ER
strategies are strongly related to gambling severity. Accord-
ingly, we further hypothesized that pathological and
problematic gamblers have more difficulties in the use of
functional ER strategies compared to non-problematic gam-
blers. Less emotional awareness in pathological gamblers
(Williams et al., 2012) might indicate problems in emotion
recognition. This induces difficulties for adjusting or even
tolerating emotions. Together with the findings of increased
impulse-control difficulties in pathological gamblers
(Williams et al., 2012) and in other addictive behavior
(Fox et al., 2007, 2008), pathological gambling might be
used as a behavior to relief from emotional tension
increases. As concealing emotions might be not functional,
we hypothesized that pathological and maybe problematical
gamblers increasingly conceal their negative emotions.

METHODS

Participants and procedure

This study was part of the project “Migration and gambling:
investigation of the development in a longitudinal study”
(MIGUEL) conducted with a sample of students of voca-
tional schools in the federal state Schleswig-Holstein
(Germany) between July 2016 and March 2017. Data in
this study were collected proactively, which means every
student in the classroom was approached systematically
with questionnaires by trained study staff. The aim of the
survey was to screen for subjects eligible for a diagnostic
interview on risk and protective factors for problematic and
pathological gambling. This analysis focuses on the screen-
ing sample. The questionnaires were handed out to the
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participants by trained interviewers in the classroom.
Because every student was asked to participate, the data
were not preselected. Answering all questions took about
20–30 min. A total of 6,781 participants completed the
questionnaire, 63 of the screenings had to be excluded due
to insufficient knowledge of the German language or double
participation, leaving a sample of 6,718 valid screenings. Of
those, 1,790 had missing data in one of the variables that
have been included in the analyses as independent variables.
These were excluded from the analyses, leaving a final
sample of 4,928 valid cases.

Measures

Gambling. A German translation of the Stinchfield self-
reporting questionnaire was utilized for the classification of
pathological or problematic gambling (Stinchfield, 2002).
Because it had been developed based on DSM-IV, we
modified the instrument to fit DSM-5 (American Psychiatric
Association [APA], 2013) criteria by removing the “illegal
acts” criterion. Later, the questionnaire included 17 items.
Every DSM-5 criterion was assessed by two items, except
criterion 2 “craving,” which was measured with only one
item. The instrument is provided with excellent internal
consistency in a general population-based sample (α= .81),
in a sample of treatment-seeking individuals (α= .77) as
well as in the combination of the two samples (α= .97)
(Stinchfield, 2002, 2003). In this study, the instrument
showed a good internal consistency with Cronbach’s α
.87. Lesieur and Blume (1987) assessed the convergent
validity of the questionnaire with the South Oaks Gambling
Scale as reference and proved it with r= .77 (p< .01) in the
general population-based sample and with r= .75 (p< .01)
in the sample of treatment-seeking individuals satisfactory.
The number of criteria based on DSM-5 criteria were
calculated for defining groups (see “Statistical analyses”
section).

Emotion regulation. In this study, we decided to use the
Affective Style Questionnaire (ASQ; Hofmann & Kashdan,
2010), which includes three strategies of ER. In addition to
the antecedent-focused strategy “Concealing” and the
response-focused strategy “Adjusting,” the ASQ includes
the ER strategy “Tolerating.” The questionnaire consists of
20 items measuring individual differences in ER. Each of
these three ER strategies is being measured by one subscale:
The scale “Concealing” includes eight items regarding
avoiding and concealing aspects of emotions (e.g., “I am
good at hiding my feelings”). The subscale “Adjusting”
includes seven items on skills that influence and modify
one’s own emotions by cognitive strategies (e.g., “I can
avoid getting upset by taking a different perspective on
things”). A tolerating or accepting style of dealing with
emotions is assessed by the subscale “Tolerating” that refers
to a high emotional stress tolerance (e.g., “It’s OK to feel
negative emotions at times”).

In this study, the German version of the ASQ was used.
Graser et al. (2012) translated and validated the ASQ with a
German sample of students. Based on the results of factor
analyses, the authors decided to rearrange two items on the
scale “Adjusting.” Thus, the German version of the ASQ
assessed the ER strategies “Concealing” with nine items,

“Adjusting” with five items, and “Tolerating” with six
items. The authors found a satisfactory (to good) internal
consistency for the three subscales. Cronbach’s α was .84
for “Adjusting,” .75 for “Concealing,” and .72 for “Toler-
ating.” In our sample, Cronbach’s α was .79 for “Adjust-
ing,” .79 for “Concealing,” and .69 for “Tolerating.”

Mental health. The brief questionnaire “Mental Health
Inventory” (MHI-5; Berwick et al., 1991) was used to
assess mental health. This short instrument consists of five
items and was derived from the 38-item Mental Health
Inventory. The MHI-5 includes items referring to positive
and negative aspects of mental health, and items referring
to depression and anxiety (Berwick et al., 1991). With a
Cronbach’s α .74, the internal consistency of the MHI-5 is
satisfactory, especially for depression and anxiety (Rumpf,
Meyer, Hapke, & John, 2001). High values refer to a better
mental health.

Alcohol use. We used the “Alcohol Use Disorder
Identification Test – Consumption” (AUDIT-C) to assess
problematic alcohol consumption, alcohol abuse, and
alcohol addiction (Bush, Kivlahan, McDonell, Fihn, &
Bradley, 1998). The short version of the AUDIT includes
the first three items of the 10 items original test and pro-
vides information on drinking amount and frequency. Sen-
sitivity and specificity proved to be good (Reinert &
Allen, 2002). In addition, test–retest reliability was high
(Dybek et al., 2006). High values refer to higher alcohol
consumption.

Statistical analyses

To investigate the association between the three ER strate-
gies and gambling, a linear regression analysis was con-
ducted for dimensional analyses first and then multinomial
logistic regression analyses for categorical analyses. For the
identification of gambling-related problems, a sum score of
the Stinchfield questionnaire was calculated. Individuals
who fulfilled four or more criteria were classified as patho-
logical gamblers according to DSM-5 (APA, 2013). In
addition, we classified a subthreshold category for indivi-
duals who did not meet enough criteria for a diagnosis of
dependence: Problematic gambling is defined by meeting
two or three criteria. The third category was described as
non-problematic gamblers who met one criterion or none at
all. Based on these definitions, we classified 4,440 indivi-
duals as non-problematic gamblers, 285 as problematic
gamblers, and 203 as pathological gamblers. According to
the hypotheses, we expected lower scores for the ASQ
subscales “Adjusting” and “Tolerating” and a higher score
for “Concealing” for pathological gamblers compared to
non-problematic gamblers, which may already be evident in
subthreshold cases of problematic gamblers.

For ER strategies, sum scores of each subscale were
calculated to analyze differences on the three subscales of
the ASQ (Concealing, Adjusting, and Tolerating). Missing
values in the ASQ have been replaced by the series mean.
All analyses have been adjusted for sociodemographic
characteristics and risk factors. The regression coefficient
[Exp (B)] was interpreted in terms of a conditional odds ratio
(COR; Gould, 2000) in all multinomial logistic regression
analyses.
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Associations of lower mental health (Aldao et al., 2010;
Gross &Munoz, 1995) as well as alcohol use (Berking et al.,
2011) and dysfunctional ER can consistently be found
throughout the ER literature. Furthermore, it has been
previously shown that male sex and migration proved as
risk factors for problematic and pathological gambling
behavior (Petry, Armentano, Kuoch, Norinth, & Smith,
2003) and studies suggest gender differences in the use of
ER strategies (McRae, Ochsner, Mauss, Gabrieli, & Gross,
2008; Nolen-Hoeksema & Aldao, 2011). Therefore, we
checked possible confounding variables by Spearman’s
correlations in advance. Statistical analyses were performed
using IBM SPSS Statistics 22 (Armonk, NY, USA).

Ethics

The study procedures were carried out in accordance
with the Declaration of Helsinki. The local ethics committee
of the University of Lübeck approved MIGUEL (reg. no.
16-102). All subjects were informed about the study and the
participation was voluntary. Informed consent was not
necessary because study participation was anonymous. This
procedure was in accordance with the local ethics committee
and the Ministry of Education of Schleswig-Holstein.

RESULTS

Participants’ characteristics

The sample included 4,928 subjects of which 62.8%
(n= 3,096) were male and 37.2% (n= 1,832) were female.
The mean age was 19.9 [standard deviation (SD)= 3.72;
range 15–52] and 20.8% (n= 1,023) of the individuals had a
migration background (MB), meaning that either the indi-
viduals themselves or at least one of their parents were born
outside of Germany.

Analyses for the 12-month prevalence are based on the
items of the Stinchfield questionnaire. On average, indivi-
duals affirmed 1.22 (SD = 1.44) Stinchfield items in the
Stinchfield questionnaire. The 12-month prevalence for
pathological gambling (≥4 DSM-5 criteria) was 4.1% (n=
203; CI= 3.6–4.7) and for problematic gambling
(2–3 DSM-5 criteria) 5.8% (n= 285; CI= 5.2–6.4). The
sum score of the DSM-5 criteria was positively correlated
with the subscale “Concealing” (r= .070; p< .001) and
negatively correlated with the subscale “Tolerating”
(r=−.060; p< .001). There was no correlation with the
subscale “Adjusting.” An overview of the descriptive sta-
tistics of the variables can be found in Table 1.

Controlling for confounding variables

The MHI-5 was positively correlated with the ER strategy
“Adjusting” (r= .461; p< .001) and “Tolerating” (r= .222;
p< .001). Therefore, a better use of these strategies is
associated with better mental health. Furthermore, the
analyses yielded a positive correlation between AUDIT-C
and the ER strategy “Concealing” (r= .091; p< .001) and
a negative correlation with “Tolerating” (r=−.043;
p= .002), although the correlations were low. The higher
the alcohol consumption, the more people concealed their
negative emotions and the less they tolerated them.

Concerning sociodemographic characteristics, a
Mann–Whitney U test showed significant differences be-
tween male and female subjects on the subscales “Conceal-
ing” (Mmale= 30.14, SD = 5.92;Mfemale = 28.34, SD = 6.22)
with p< .001 and “Adjusting” (Mmale= 17.27, SD= 4.00;
Mfemale= 15.17, SD= 4.09) with p< .001. Furthermore,
there were significant differences between subjects
with and without MB for the subscales “Concealing”
(MMB= 30.00, SD= 6.20; MNoMB= 29.23, SD= 6.05)
with p< .001 and “Tolerating” (MMB= 19.75, SD= 4.16;
MNoMB= 20.67, SD= 4.05) with p< .001. Due to these
findings, the variables sex, MB, AUDIT-C sum score, and

Table 1. Sample description of the total sample and of the three subgroups

Feature Total (N= 4,928)
Non-problematic

gamblers (n= 4,440)
Problematic

gamblers (n= 285)
Pathological

gamblers (n= 203)

Age [M (SD)] 19.90 (3.7) 19.92 (3.8) 19.51 (2.7) 20.00 (2.8)
Gender [n (%)]

Male 3,096 (62.8) 1,798 (40.5) 260 (91.2) 194 (95.6)
Female 1,832 (37.2) 2,642 (59.5) 25 (8.8) 9 (4.4)

Migration background [n (%)]
Yes 1,023 (20.8) 850 (19.1) 92 (32.3) 81 (39.9)
No 3,905 (79.2) 3,590 (80.9) 193 (67.7) 122 (60.1)

Stinchfield sum score [M (SD)] 1.22 (2.4) 0.19 (0.4) 2.73 (0.8) 7.49 (3.1)
DSM criteria sum score [M (SD)] 0.43 (1.3) 0.06 (0.3) 2.44 (0.5) 5.60 (1.6)
MHI-5 sum score [M (SD)] 6.68 (3.4) 6.68 (3.4) 6.27 (3.3) 7.26 (3.8)
AUDIT-C sum score [M (SD)] 4.38 (2.5) 4.20 (2.4) 5.74 (2.4) 6.29 (2.6)
ASQ subscale sum score [M (SD)]

Concealing 29.24 (6.1) 29.12 (6.0) 29.95 (6.3) 30.87 (6.3)
Adjusting 16.42 (4.1) 16.43 (4.1) 16.62 (4.0) 15.85 (4.6)
Tolerating 20.58 (4.1) 20.68 (4.0) 19.87 (4.3) 19.40 (4.6)

Note. n: valid values; M: mean; SD: standard deviation; Non-problematic gamblers: 0–1 DSM-5 criteria; Problematic gamblers: 2–3
DSM-5 criteria; Pathological gamblers:≥4 DSM-5 criteria; MHI-5: Mental Health Inventory; AUDIT-C: Alcohol Use Disorder Identification
Test – Consumption; ASQ: Affective Style Questionnaire.
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MHI-5 sum score were included in the linear and multinomial
regression analyses to control the influence of these factors.

Dimensional analysis

The results of the linear regression analysis are shown in
Table 2. After adjusting the data for the covariates, there was
no significant association between affirmed Stinchfield items
and the subscale “Concealing” in any model. However, the
analysis still revealed a significant correlation between the
Stinchfield sum score and the subscales “Adjusting” (p= .014)
and “Tolerating” (p= .001). A lower score on these subscales
is related to a higher number of affirmed Stinchfield items.

Categorical analyses

We performed separate multinomial logistic regression
analyses for each subscale of the ASQ and regression
coefficients (interpreted as CORs).

Table 3 shows the results of the subscale “Concealing.”
Having included the covariates, no significant group
differences were found, but a statistical tendency could

be observed between pathological and non-problematic
gamblers (p= .084).

The results of the subscale “Adjusting” are shown in
Table 4. No significant differences in CORs could be found
between problematic gamblers and non-problematic gam-
blers, but a statistical tendency could be observed (p= .079).
The comparison of pathological gamblers with non-
problematic gamblers revealed a significant lower COR for
the subscale sum score (p= .011). Subjects were more likely
to be classified as a pathological gambler when they scored
lower on the subscale “Adjusting.” There were no signifi-
cant differences between the groups of pathological and
problematic gamblers.

Table 5 shows the results of the third subscale “Tolerat-
ing.” Comparing problematic with non-problematic gam-
blers, the data revealed a significant lower COR for the
subscale sum score (p= .005). Comparing pathological with
non-problematic gamblers, the COR was significantly
lower, even when all other covariates were controlled
(p= .010). In both cases, a lower score on the subscale
“Tolerating” led to a higher possibility to be classified as a
problematic or as a pathological gambler. No significant

Table 2. Linear regression analysis with Stinchfield sum score as dependent variable

B SE (Bs) β p [95% CI]

Concealing Scale 0.007 0.008 0.018 .392 [−0.009 to 0.024]
Sex 1.063 0.127 0.185 <.001 [0.814 to 1.312]
MB 1.044 0.125 0.175 <.001 [0.800 to 1.289]
AUDIT-C 0.137 0.021 0.138 <.001 [0.096 to 0.179]
MHI-5 0.102 0.016 0.137 <.001 [0.071 to 0.133]

Adjusting Scale −0.035 0.014 −0.058 .014 [−0.063 to −0.007]
Sex 1.129 0.127 0.197 <.001 [0.880 to 1.378]
MB 1.049 0.124 0.176 <.001 [0.805 to 1.293]
AUDIT-C 0.136 0.021 0.137 <.001 [0.095 to 0.178]
MHI-5 0.083 0.018 0.111 <.001 [0.048 to 0.118]

Tolerating Scale −0.041 0.013 −0.069 .001 [−0.067 to −0.016]
Sex 1.069 0.125 0.187 <.001 [0.824 to 1.315]
MB 1.020 0.124 0.171 <.001 [0.776 to 1.264]
AUDIT-C 0.133 0.021 0.134 <.001 [0.092 to 0.175]
MHI-5 0.090 0.016 0.121 <.001 [0.058 to 0.122]

Note. Sex: 0= female, 1=male; Migration background (MB): 0= no, 1= yes; AUDIT-C: Alcohol Use Disorder Identification Test –

Consumption (score: 0–11); MHI-5: Mental Health Inventory (score: 0–20); B: regression coefficient; SE: standard error; CI: confidence interval.

Table 3. Multinomial logistic regression analysis for the ER strategy “Concealing” among non-problematic, problematic, and
pathological gamblers

Problematic gamblers vs.
non-problematic gamblersa

Pathological gamblers vs.
non-problematic gamblersa

Pathological gamblers vs.
problematic gamblersa

Exp (B)b [95% CI] p value Exp (B)b [95% CI] p value Exp (B)b [95% CI] p value

Concealing 1.00 [0.98–1.02] .872 1.02 [1.00–1.05] .084 1.02 [0.99–1.05] .200
Sex 5.71 [3.72–8.76] <.001 13.04 [6.57–25.89] <.001 2.28 [1.03–5.08] .043
MB 2.10 [1.61–2.75] <.001 2.74 [2.02–3.73] <.001 1.31 [0.89–1.91] .169
AUDIT-C 1.23 [1.17–1.29] <.001 1.33 [1.25–1.41] <.001 1.09 [1.01–1.17] .029
MHI-5 1.01 [0.97–1.05] .673 1.10 [1.06–1.15] <.001 1.09 [1.04–1.15] .001

Note. Sex: 0= female, 1=male; Migration background (MB): 0= no, 1= yes; AUDIT-C: Alcohol Use Disorder Identification Test –
Consumption (score: 0–11); MHI-5: Mental Health Inventory (score: 0–20); CI: confidence interval; ER: emotion regulation.
aThe last of the two compared categories is always the reference category. bExp (B)= regression coefficients are interpreted in terms of
conditional odds ratios.
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differences could be identified for this ER strategy by
comparing problematic with pathological gamblers.

DISCUSSION

To our knowledge, this is the first study to examine ER
strategies in a systematically and proactively recruited
sample of gamblers. The aim of this study was to examine
deficits in the use of functional ER strategies in a large and
unselected sample of young individuals. We compared the
use of three different ER strategies between self-reported
pathological, problematic, and non-problematic gamblers.

As hypothesized, we found significant associations be-
tween self-reported gambling-related problems and ER
strategies. The negative correlation between the ER strate-
gies “Adjusting” and “Tolerating” and the number of
affirmed Stinchfield-items suggests that a lack or a maladap-
tive use of these two strategies is associated with the number
of DSM-5 symptoms. Even when data were adjusted for
sociodemographic characteristics, mental health and alcohol
use, the significant effect of these two ER strategies on
gambling behavior was stable.

Furthermore, the multinomial logistic regression analy-
ses provided detailed information on group differences for

specific ER strategies. Concerning response-focused strate-
gies, there was no significant difference in the use of the ER
strategy “Concealing” between the groups. Even though
there was no significant difference between pathological and
non-problematic gamblers, a statistical tendency could be
observed, and the descriptive statistic revealed that indivi-
duals with a higher score met more DSM-5 criteria. As there
was no significance, we could not confirm our hypothesis.
However, pathological gamblers tend to suppress their
emotions more than non-pathological gamblers. This find-
ing is in line with other studies showing that concealing or
suppressing emotions is dysfunctional to regulate emotions
(Levin et al., 2012; Wong et al., 2013).

Gross and John (2003) demonstrated that reappraisal is a
much more functional strategy to regulate emotions than
suppression. “Adjusting” means cognitively adapting to a
new situation in order to change the emotional appraisal of
the situation before an emotional response is activated,
similar to reappraising emotions. Our results show that
subjects who reported lower skills in this antecedent-
focused strategy were more likely to be classified as
pathological gamblers, which confirm our initial hypo-
thesis. Indeed, no group difference could be found in our
data between problematic gamblers on a subthreshold
level (<4 DSM-5 criteria) and non-problematic gamblers.

Table 4. Multinomial logistic regression analysis for the ER strategy “Adjusting” among non-problematic, problematic, and
pathological gamblers

Problematic gamblers vs.
non-problematic gamblersa

Pathological gamblers vs.
non-problematic gamblersa

Pathological gamblers vs.
problematic gamblersa

Exp (B)b [95% CI] p value Exp (B)b [95% CI] p value Exp (B)b [95% CI] p value

Adjusting 0.97 [0.94–1.00] .079 0.95 [0.91–0.99] .011 0.98 [0.93–1.03] .400
Sex 5.95 [3.87–9.15] <.001 14.29 [7.19–28.40] <.001 2.40 [1.08–5.35] .032
MB 2.12 [1.62–2.77] <.001 2.79 [2.05–3.79] <.001 1.31 [0.90–1.92] .158
AUDIT-C 1.22 [1.17–1.29] <.001 1.33 [1.25–1.41] <.001 1.09 [1.01–1.17] .026
MHI-5 0.99 [0.95–1.04] .730 1.08 [1.03–1.13] .002 1.08 [1.02–1.15] .008

Note. Sex: 0= female, 1=male; Migration background (MB): 0= no, 1= yes; AUDIT-C: Alcohol Use Disorder Identification Test –
Consumption (score: 0–11); MHI-5: Mental Health Inventory (score: 0–20); CI: confidence interval; ER: emotion regulation.
aThe last of the two compared categories is always the reference category. bRegression coefficients are interpreted in terms of conditional
odds ratios.

Table 5. Multinomial logistic regression analysis for the ER strategy “Tolerating” among non-problematic, problematic, and pathological
gamblers

Problematic gamblers vs.
non-problematic gamblersa

Pathological gamblers vs.
non-problematic gamblersa

Pathological gamblers vs.
problematic gamblersa

Exp (B)b [95% CI] p value Exp (B)b [95% CI] p value Exp (B)b [95% CI] p value

Tolerating 0.96 [0.93–0.99] .005 0.95 [0.92–0.99] .010 1.00 [0.95–1.04] .876
Sex 5.69 [3.71–8.73] <.001 13.32 [6.71–26.43] <.001 2.34 [1.05–5.20] .037
MB 2.06 [1.58–2.70] <.001 2.71 [2.00–3.68] <.001 1.31 [0.90–1.92] .159
AUDIT-C 1.22 [1.16–1.28] <.001 1.33 [1.25–1.41] <.001 1.09 [1.01–1.17] .027
MHI-5 1.00 [0.96–1.04] .847 1.09 [1.04–1.14] <.001 1.09 [1.04–1.15] .001

Note. Sex: 0= female, 1=male; Migration background (MB): 0:= no, 1= yes; AUDIT-C: Alcohol Use Disorder Identification Test –
Consumption (score: 0–11); MHI-5: Mental Health Inventory (score: 0–20); CI: confidence interval; ER: emotion regulation.
aThe last of the two compared categories is always the reference category. bRegression coefficients are interpreted in terms of conditional
odds ratios.
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This finding supports the suggestion that difficulties in
regulating emotions in advance by use of this cognitive
strategy could be a risk factor especially for pathological
gambling. On the other hand, the functional use of “Adjust-
ing”was identified to be an independent protective factor for
pathological gambling.

The data revealed group differences between problematic
and non-problematic gamblers and pathological and non-
problematic gamblers regarding the ability to tolerate own
negative emotions. Individuals with problematic and/or path-
ological gambling behavior reported less use of the ER
strategy “Tolerating,” so the hypothesis could be confirmed.
The lack of an accepting attitude toward negative emotions
could be identified as a risk factor to be a problematic or
pathological gambler, even when the influence of other
possible factors was controlled. No difference for the ability
to tolerate negative emotions between individuals with the
diagnosis of a gambling disorder and individuals meeting the
criteria on a subthreshold level could be shown. Therefore,
one could suggest that acceptance might be a helpful strategy
to prevent gambling-related problems on a subthreshold level.
Tolerating the own emotions reduces the probability to show
pathological gambling behavior. In addition, lacking this
ability increases the probability to have gambling-related
problems. These findings are similar to the results by Berking
et al. (2011), who identified the lack of tolerance as the most
important risk factor for relapse in alcohol-dependent
patients. The comparison between individuals classified as
pathological gamblers and non-problematic gamblers demon-
strates that a maladaptive use of the ER strategies “Adjusting”
and “Tolerating” is a risk factor for pathological gambling.
Furthermore, “Tolerating” is an independent risk factor even
on an advanced level of gambling-related problems. The
results of both the dimensional as well as the categorical
analyses suggest that the skill to tolerate own negative
emotions is a very constant protective factor for gambling-
related problems as well as for meeting the DSM-5 criteria for
a gambling disorder. Having a comfort and accepting attitude
to arousing emotional experience and a strong tolerance of
distress seemed to be associated with less criteria for
gambling-related problems.

Interestingly, we found a difference between individuals
with and without a MB regarding their ability to regulate
emotions functionally. The described significant differences
were stable in any regression model and they could not be
better explained by other factors. The studies found a strong
association between gambling disorder and MB (Petry et al.,
2003) that cannot be explained by sociodemographic char-
acteristics and gambling preferences (Kastirke, Rumpf, John,
Bischof, & Meyer, 2014). Besides a significantly higher
prevalence rate of pathological gambling in the population
of individuals with aMB, this study identified that individuals
with a MB showed lesser use of the strategies “Adjusting”
and “Tolerating” and an increased use of the strategy “Con-
cealing” compared to individuals without a MB.

Limitations

Despite many advantages, some limitations of this study
have to be mentioned. Although the large sample consisted
of proactively recruited unselected participants, our results

refer to vocational students only and can thus not be
generalized to the general population.

Furthermore, the study is limited by the use of the
Stinchfield questionnaire that is a self-reporting instrument,
which could possibly overestimate the prevalence of path-
ological gambling (Stinchfield, 2002).

Another point of discussion is the ASQ, which covers
three different strategies of regulating emotions and which
was chosen as measurement for ER because of its com-
prehensiveness and good internal consistence. We have
used the validated German version of the ASQ, which
could confirm the factor structure with only minor changes
concerning two items (Graser et al., 2012). Although it has
been used in different studies, there is still no available
validation of the German translation of the ASQ on the
basis of a clinical sample or with other populations.
Furthermore, the ASQ concentrates on the regulation of
negative emotions exclusively, disregarding the regulation
of positive emotions as an important aspect of psycho-
pathological models of addiction disorders (Cheetham
et al., 2010). In their review, Cheetham et al. (2010)
postulated that a high positive affect plays a major role
especially in the early stages of an addictive disorder,
whereas a low affect becomes relevant in later stages. On
that account, further investigations are needed with regard
to the regulation of positive emotions in the population of
gamblers as well.

Furthermore, due to limited time to complete the survey,
we were unable to include a questionnaire for measuring
depression specifically. We therefore used the MHI-5 as a
brief instrument to measure mental health.

One requirement for participation and filling out the
questionnaires was a sufficient knowledge of the German
language, so we could not include migrants with insufficient
language skills. However, we are unsure whether all parti-
cipants understood each question correctly.

Conclusion and implications for clinical practice

This study provides important new aspects regarding the
association of ER strategies and pathological gambling. Our
findings highly suggest that training of adaptive ER strate-
gies is a candidate treatment that could potentially be
integrated in psychotherapy for patients with gambling
problems. Therefore, it will be necessary to further prove
its effectiveness in a randomized controlled study and to
investigate whether pathological gamblers could benefit
from a therapeutic intervention that improves their ER skills.
One possible treatment option could be the Dialectical
Behavioral Therapy (DBT) developed by Linehan (2018).
DBT is a form of cognitive behavioral therapy and works
toward supporting patients to increase their ER abilities. A
skill training for ER could be a helpful concept for indivi-
duals with a behavioral addiction like pathological
gambling. Another option could be the Acceptance and
Commitment Therapy (Hayes, Luoma, Bond, Masuda, &
Lillis, 2006), which integrates acceptance, mindfulness, and
behavior-change strategies as psychological interventions to
increase psychological flexibility. We found that tolerating
negative emotions plays an important role even on a sub-
threshold level. Therefore, the data support the inclusion of
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a training into prevention measures that aim to develop a
tolerating attitude toward unpleasant emotions in order to
intervene at an early stage of the development of gambling-
related problems
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