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ABSTRACT

Co-occurrence between gambling disorder (GD) and other mental disorders is common, but its
association with problematic pornography use (PPU) remains unexplored. This study aimed to
investigate  relationships  between sociodemographic variables, personality = measures,
psychopathology, emotional regulation, and impulsivity and the co-occurrence of GD and PPU using
structural equation modeling (SEM). The sample consisted of 359 adults seeking treatment for GD.
The short version of the Problematic Pornography Consumption Scale (PPCS-6) identified patients
with GD+PPU. Psychopathology, impulsivity, emotional regulation, and personality were also
assessed. Higher impulsivity levels statistically predicted co-occurrence between GD and PPU.
Impulsivity mediated the relationship between younger age, maladaptive personality features, and
emotional dysregulation and co-occurrence. Psychopathological distress did not directly associate
with GD+PPU co-occurrence. Impulsivity relates importantly to the co-occurrence of GD and PPU.
Younger age, maladaptive personality, and emotional dysregulation contribute to increased
impulsivity levels and co-occurrence. The findings highlight the importance of addressing impulsivity
in understanding and treating co-occurring GD and PPU.

Keywords: gambling disorder, addictive behaviors, impulsive behaviors, compulsive behaviors,
problematic pornography use, psychopathology, personality, emotion regulation



INTRODUCTION

Existing research on factors predicting the co-occurrence of different psychiatric conditions remains
limited. Nonetheless, several potential predictors, encompassing sociodemographic, clinical, and
genetic factors, have been identified (Abbar et al., 2001; Amerio et al., 2015; Fornaro et al., 2016;
Gradus et al., 2022; Peris et al., 2017; Shnayder et al., 2022). Among these, age has garnered
particular attention. For instance, age has been found to serve as both a predictor (Peris et al., 2017)
and a moderator (Fornaro et al., 2016) of co-occurrence. Specifically, higher mean age has been
associated with a lower likelihood of co-occurrence (Amerio et al., 2015). Additionally, the severity
of mental disorders and male gender have also emerged as relevant statistical predictors of co-
occurrence of certain disorders (Peris et al., 2017). Furthermore, genetic factors have been suggested
as potential predictors for the co-occurrence of mental disorders (Abbar et al., 2001; Shnayder et al.,

2022), adding another layer of complexity to the understanding of these relationships.

In the specific case of gambling disorder (GD), there is a high prevalence of co-occurrence with other
mental disorders, with the most common being substance use, mood, anxiety, personality and impulse
control disorders (Di Nicola et al., 2014; Moore & Grubbs, 2021; Potenza et al., 2019; Szerman et
al., 2023; Theule et al., 2019). However, while the co-occurrence between GD and compulsive sexual
behavior disorder has been explored in some studies (Cowie et al., 2019; Grant & Steinberg, 2005;
Tang et al., 2020), its co-occurrence with problematic pornography use (PPU) remains unexplored.
Both GD and PPU have been suggested as behavioral addictions and involve a pattern of persistent
and repetitive engagement in gambling/pornography, which leads to adverse consequences in one's
life and unsuccessful efforts to reduce or stop such behaviors (APA, 2013; Bothe et al., 2021).
Clinically, to optimize treatments, it is important to identify factors that may predict the co-occurrence
of GD and PPU.

To address limitations in understanding, the primary aim of this study was to investigate relationships
between various factors (sociodemographic variables, personality measures, psychopathology,
emotional regulation, and impulsivity) on predicting co-occurring GD and PPU using structural
equation modeling (SEM). It was hypothesized that a maladaptive personality profile, along with
higher levels of psychopathology, emotional dysregulation, and impulsivity, would be direct
statistical predictors of co-occurring GD and PPU. By exploring the interactions between
sociodemographic variables, personality features, psychopathology, emotional regulation, and
impulsivity, the present study should enhance the theoretical understanding of behavioral addictions
and facilitate the development of more effective, tailored treatments for individuals with co-occurring
GD and PPU.



METHODS
Participants and procedure

The research sample included 359 consecutive adults who sought treatment for GD at a Behavioral
Addictions Unit in a University Hospital between January 2021 and December 2022. This public
hospital is well-known as a specialized tertiary care center for addressing psychological addictive
behaviors, with a particular focus on complex cases. The inclusion criteria consisted of being over 18
years of age, of any gender, and having sought treatment specifically for GD as their main mental
health concern. Participants were excluded from the study if they had a history of brain injury or

neurological disease or reported an organic medical illness or neurodegenerative condition.

To identify patients with co-occurring GD and PPU, the short version of the Problematic Pornography
Consumption Scale (PPCS-6; B6the et al., 2021) was used. GD patients who scored 20 or higher (out

of 42) on this scale were categorized as having GD+PPU.
Measures

Patients were diagnosed with GD based on meeting four or more criteria outlined in the DSM-5 (APA,
2013). PPU was assessed through the Spanish validation (Jiménez-Murcia et al., 2023) of the short
version of the PPCS-6 (Béthe et al., 2021). In the study sample, internal consistency was o =.846.
Psychopathology was assessed via the Spanish adapted version (Derogatis, 2002) of the Symptom
Checklist-Revised (SCL-90-R; Derogatis, 1990). The internal consistency estimated in the study
sample for the GSI was o= .983. The UPPS-P Impulsive Behavior Scale (Verdejo-Garcia et al., 2010)
was used to measure impulsive tendencies (internal consistency in the study sample was good,
ranging from a =.752 in lack of perseverance to o =.924 in positive urgency). Emotion regulation was
assessed using the Spanish adaptation (Hervas & Jodar, 2008) of the Difficulties in Emotion
Regulation Scale (DERS; Gratz & Roemer, 2004). The internal consistency of the questionnaire in
our sample ranged from a =.750 to a =.933. Personality was evaluated through the Spanish revised
version (Gutiérrez-Zotes et al., 2004) of the Temperament and Character Inventory-Revised (TCI-R;
Cloninger, 1999). In the present study, internal consistency ranged from o =.701 to o =.869. Finally,
a semi-structured face-to-face clinical interview (Jiménez-Murcia et al., 2006) was used to assess

additional sociodemographic and clinical variables.

Statistical analysis

Statistical analysis was conducted with Statal8 for Windows. The mediational model testing the
underlying relationships with co-occurring GD+PPU was performed through Structural Equation
Models (SEMs). This procedure has been historically used as a confirmatory approach for testing

well established, empirically supported theories/models, but studies also indicate that this statistical



analysis can also be employed as a very valuable technique for exploratory purposes; that is,
mediational models through SEM allow both theory testing and theory development (Kline, 2005;
MacCallum & Austin, 2000). This study used SEM for exploratory purposes given the lack of
previous scientific research providing a rationale for concrete model specification. The following
criteria were assumed for the SEM: (a) the parameters were free-estimated; (b) an initial model with
all the potential relationships was defined, and next the parameters with no statistically significant
contribution were deleted with the aim of avoiding over-fitting the model, and obtaining a final
parsimonious model (having therefore increased statistical power); and (c) the maximume-likelihood
estimation method of parameter estimation was used. Due to the large number of personality factors,
a latent variable was defined for the TCI-R scores. The theoretical rationale for the model
specification of the initial SEM was based on the cumulated empirical evidence (background in the
introduction section), which provided the candidate pathways that should be tested to guaranteeing
the clinical interpretability of the model. Regarding the rationale for this latent variable, despite the
general support for dimensional models of personality, it is currently unclear which, and how many,
factors the different taxonomies of this complex construct should include. The study of Gutiérrez and
colleagues tested the potential hierarchical structure of different personality instruments, including
the TCI-R questionnaire, to delineate the unified taxonomy of normal and abnormal personality
(Gutiérrez et al., 2014). The authors obtained an entire hierarchy of personality crowned by a general
factor/dimension that was next branched out into two factors of internalizing and externalizing
content. The internalizing factor gave rise to a negative emotionality component, with high
correlations with the TCI-R scales self-directedness and harm avoidance (both considered as distress-
related variables). The internalizing factor also gave rise to an asociality scheme, reflected by the
TCI-R reward dependence scale. In the other major branch, the externalizing factor reported high

correlations with TCI-R scales persistence, self-transcendence, cooperativeness and novelty seeking.

For the impulsivity and the emotion regulation measures, the total scores obtained in the UPPS-P and
the DERS questionnaires were included in the SEM, under this rationale: a) the inclusion of two
additional latent variables with the impulsivity and the emotion regulation concrete dimensions
generated a too complex SEM that provided poor goodness-of-fit; b) both, the UPPS-P and DERS
tools versions used in the study, make sense of the composite score through factor analysis (excellent
internal consistency was also obtained in this work for the total impulsivity and emotion

(dys)regulation).

Adequate goodness-of-fit for the SEM was considered for root mean square error of approximation
(RMSEA)<0.08, Bentler’s Comparative Fit Index (CFI)>0.90, Tucker-Lewis Index (TLI1)>0.90, and



standardized root mean square residual (SRMR)<0.10 (Barrett, 2007). The global predictive capacity
of the model was estimated with the coefficient of determination (CD).

Ethics

The study procedures were conducted in accordance with the Declaration of Helsinki. The University
Hospital Clinical Research Ethics Committee approved the study. All subjects were informed about

the study, and all provided written informed consent.

RESULTS
Sample characteristics

Most participants were men (92.2%), had low education levels (51.3% primary and 39.8%
secondary), were single (57.1%), and belonged to mean-low or low socio-economic position indexes
(76.1%). Mean age was 39.5 years (SD=13.6), mean age of onset of GD was 28.3 years (SD=11.8)
and mean duration of GD-related harms was 5.8 years (SD=6.5). Gambling preferences were: 39.3%
only non-strategic, 42.6% only strategic and 18.1% mixed. Gambling activity was 50.4% offline,
27.9% online and 21.7% mixed.

The number of participants who achieved positive screening score on the PPCS-6 was 37, reflecting
10.31% of participants with GD (95% confidence interval: 7.16% to 13.45%). No association between
GD+PPU co-occurrences was observed with participants’ sex (32 = 1.49, degrees of freedom [df] =
1, p=.222) or age (F =0.21, df = 1/357, p = .641).

Structural analysis model

The final SEM diagram with the standardized coefficients is plotted in Figure 1 (the residual error
terms were not included in the plot to achieve an easier graphical visualization of the relationships).
Adequate goodness-of-fit was achieved (RMSEA=0.057 [95% confidence interval: 0.042 to 0.071],
CFI1=0.960, TLI=0.927 and SRMR=0.052). The global predictive capacity was around 15%
(CD=0.154). The complete results for this final model are showed in Table S1 (supplementary
material). The scheme with the initial complete SEM is also displayed in Figure S1 (supplementary
material), as well as the fit statistics obtained for this first model. Table S2 (supplementary material)
also displays the complete results with the robust MH estimator (no differences in the statistical

significance were obtained with this estimator compared with the MH).

--- Insert Figure 1 ---



The variables defined for the latent variable with the personality profile achieved significant results,
and the signal of the measurement coefficients indicated that higher levels in this latent construct
were related to adverse personality profiles (higher scores in novelty seeking, harm avoidance and
self-transcendence, and lower scores in reward dependence, persistence, self-directedness, and
cooperativeness). To guarantee that obtain empirical evidence in the dataset analyzed in this study,
we have carried out a test of the unidimensional factor structure of the measurement model specific
to the TCI-R: a) significant coefficients were obtained (p<.05), being novelty seeking=0.227, harm
avoidance=0.220, reward dependence=-0.227, persistence=-0.109, self-directedness=-0.731,
cooperativeness=-0.574, and  self-transcendence=0.373; b) adequate  goodness-of-fit:
RMSEA=0.059, CFI=0.950, TLI=0.906, and SRMR=0.064. We want to outline that latent variables
in CFA allow both positive and negative loadings, just because factor loadings represent the strength
and direction of the relationship between each observed variable and the latent factor. A positive
loading simply indicates that the observed score increases as the latent factor score increases, while
a negative loading indicates that the observed variable score decreases as the latent factor score
increases. In our study, the loading sings obtained in the SEM are consistent with the theoretical
expectations and are consistent attending to the correlation matrix expected for the TCI-R factor

Scores.

The likelihood of co-occurring GD and PPU increased for patients with higher impulsivity levels.
Impulsivity was also a mediational link contributing to co-occurring GD and PPU. Younger age, more
adverse personality profiles and emotion dysregulation contributed to increased impulsivity levels,

and this path was subsequently associated with co-occurrence.

Global psychopathological distress was not associated with co-occurring GD and PPU, although it
was increased for women, patients reporting more difficulties with emotion regulation and those with

more adverse personality features.

DISCUSSION

The main objective of this study was to investigate factors statistically predicting co-occurring PPU
among patients with GD. These factors included sociodemographic variables, personality features,

psychopathology, emotional regulation, and impulsivity.

Individuals with higher impulsivity levels were more likely to report co-occurring GD and PPU.
Impulsivity is a multidimensional construct that includes, among other aspects, disadvantageous
decision-making and poor self-regulation. Therefore, individuals with higher levels of impulsivity
may be more likely to engage in addictive behaviors that frequently co-occur, including GD and PPU.

Impulsive individuals may more likely act without considering negative consequences associated



with behaviors such as maladaptive gambling and pornography use. This may explain why various
prior studies have observed that individuals with co-occurring mental disorders have reported higher
levels of impulsivity compared to those with a single disorder or control subjects (Corekgioglu et al.,
2021; Rodriguez-Cintas et al., 2016; Walker et al., 2018).

Impulsivity also acted as a mediator. Younger age, a more dysfunctional personality profile and
emotional dysregulation were associated with increased impulsivity, and increased impulsivity linked
to GD/PPU co-occurrence. The relationships between impulsivity, younger age, and co-occurrence
of GD and PPU may be related to developmental processes. Younger individuals often exhibit higher
levels of impulsivity, which may decrease with age as cognitive control improves. Therefore, the co-
occurrence might be more pronounced among younger individuals who are still developing self-
regulation processes. In this vein, previous studies have observed that younger age is associated with
a higher likelihood of co-occurrence of multiple mental disorders (Amerio et al., 2015). On the other
hand, a maladaptive personality profile and difficulties in emotional regulation may lead to elevated
levels of distress and intense negative emotions. Impulsivity may drive individuals to resort to

gambling and pornography use as maladaptive coping mechanisms to reduce those negative emotions.

Finally, contrary to our hypothesis, psychopathological distress did not directly associate with co-
occurring GD and PPU. This might reflect possible relief from distress through pornography use or
that the relationship between co-occurring GD and PPU and psychopathological distress involves
other factors not included in the present study. However, although specific patterns were observed.
Notably, women, individuals with greater emotional dysregulation, and those with more maladaptive
personality profiles experienced elevated levels of global psychopathological distress. Women with
GD/PPU may experience greater stressors and societal pressures and stigma compared to men
(Quigley, 2022), possibly leading to higher levels of psychopathological distress. Moreover,
individuals who have difficulties in regulating their emotions and who show maladaptive personality
profiles might be more susceptible to experiencing higher levels of psychopathological distress when
faced with GD/PPU.

Limitations and future studies

The present study has some limitations. First, there are no standardized diagnostic criteria for PPU,
which led to the use of the PPCS-6 for assessment, possibly introducing biases like desirability bias.
Second, while all study variables were assessed using psychometrically sound instruments, which is
a strength, the instruments may also have inherent biases. Future research should consider
incorporating behavioral measures to complement self-report of clinician-administered assessments.
Third, the study sample was mainly male, limiting the generalizability of the findings. Future studies

should include more women and other sex and gender groups. Fourth, the sample consisted of



treatment-seeking individuals, limiting the generalizability of the results to those who do not seek
treatment. Fifth, the study did not assess the sequence of onset for each condition, which may be
relevant in treatment settings or for deeper understanding of mechanistic processes. And finally, the
SEM employed in this work was used as an exploratory technique (due the lack of a solid theory to
define the concrete model specification). This approach justified the setting procedure, based on an
initial full structural model and next deleting the statistical non-significant parameters, to achieve a
final parsimonious SEM, with adequate fitting indexes and good clinical interpretation. It would be
useful that future research considers our model as a starting point and obtain new scientific evidence.
New analyses with larger sample sizes (and therefore higher statistical power capacity) should also
test alternative SEMs including the multidimensional structure of the impulsivity and the emotion

regulation measures, which will provide a more precise picture of the relationships.
Clinical implications

This study has multiple clinical implications. The findings highlight the need to design interventions
for the considerable proportion of people with GD with co-occurring PPU. For example, given that
impulsivity may be both a direct predictor and mediator in this co-occurrence, it could represent a
central therapeutic target. Likewise, given that women with GD+PPU experience higher levels of
psychopathological distress highlights the need for gender-sensitive approaches. Therefore, the study
emphasizes the importance of designing interventions that do not focus exclusively on reducing the
symptoms of both conditions, but aim to improve overall mental health, including factors such as

psychopathological distress and impulsivity.
CONCLUSIONS

Impulsivity emerged as a key direct statistical predictor of the co-occurrence of GD and PPU.
Moreover, impulsivity also acted as a mediator, linking younger age, maladaptive personality
features, and emotional dysregulation to increased impulsivity levels, which in turn linked to GD/PPU
co-occurrence. The findings underscore the importance of impulsivity in both GD and PPU, with
individuals prone to acting without considering negative consequences more likely to engage in

maladaptive gambling and pornography use.
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Figure 1 SEM diagram with the standardized coefficients obtained in the study
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Note. DERS: Difficulties in Emotion Regulation Scale; GD: gambling disorder; PPU: problematic pornography use;
Psychol. distress: psychological distress; TCI-R: Temperament and Character Inventory-Revised; SCL-90R: Symptom
Checklist-Revised; UPPS-P: Impulsive Behavior Scale.



Table S1 (supplementary) Test for direct, indirect and total effects of the SEM (ML estimator)

Direct effects Coeff. SE z-stat p Std.Coeff.
Structural UPPS-P total TCI-R 48.1078 7.1078 6.77 0.001 0.6229
Age (years) -0.2074 0.0724 -2.86 0.004 -0.1185
GD+PPU UPPS_Total 0.0021 0.0007 3.18 0.001 0.1646
DERS total TCI 48.5094 6.6101 7.34 0.001 0.6385
TCI-R Social position 0.0450 0.0168 2.68 0.007 0.1635
SCL-90R GSI DERS total 0.0144 0.0017 8.52 0.001 0.4406
TCI-R 1.0000 (constr.) 0.4014
Sex -0.2694 0.0981 -2.75 0.006 -0.0942
Measurement Novelty seeking 18.7050 4.2986 4.35 0.001 0.4496
Harm avoidance 30.0133 5.3285 5.63 0.001 0.5413
Reward dependence -10.2652 2.9098 -3.53 0.001 -0.2236
Persistence -4.2629 3.5214 -1.21 0.226 -0.0696
Self-directedness -57.4578 8.5849 -6.69 0.001 -0.8787
Cooperativeness -27.5204 45474 -6.05 0.001 -0.5233
Self-transcendence 20.1564 3.7322 5.40 0.001 0.3972
Indirect effects Coeff. SE z-stat p Std.Coeff.
Structural UPPS-P total Social position 2.1672 0.7599 2.85 0.004 0.1018
GD+PPU TCI-R 0.1013 0.0348 291 0.004 0.1026
Age (years) -0.0004 0.0002 -2.13 0.033 -0.0195
Social position 0.0046 0.0022 2.12 0.034 0.0168
DERS total Social position 2.1853 0.7682 2.84 0.004 0.1044
SCL-90R GSI TCI-R 0.7009 0.1582 4.43 0.001 0.2813
Social position 0.0766 0.0267 2.87 0.004 0.1116
Measurement Novelty seeking Social position 0.8426 0.2992 2.82 0.005 0.0735
Harm avoidance Social position 1.3520 0.4759 2.84 0.005 0.0885
Reward depend. Social position -0.4624 0.1971 -2.35 0.019 -0.0366
Persistence Social position -0.1920 0.1731 -1.11 0.267 -0.0114
Self-directedness  Social position -2.5884 0.8619 -3.00 0.003 -0.1437
Cooperativeness Social position -1.2397 0.4352 -2.85 0.004 -0.0856
Self-transcendence Social position 0.9080 0.3329 2.73 0.006 0.0649
Total effects Coeff. SE z-stat p Std.Coeff.
Structural UPPS-P total TCI-R 48.1078 7.1078 6.77 0.001 0.6229
Age (years) -0.2074 0.0724 -2.86 0.004 -0.1185
Social position 2.1672 0.7599 2.85 0.004 0.1018
PPCS6bin UPPS_Total 0.0021 0.0007 3.18 0.001 0.1646
TCI-R 0.1013 0.0348 291 0.004 0.1026
Age (years) -0.0004 0.0002 -2.13 0.033 -0.0195
Social position 0.0046 0.0022 2.12 0.034 0.0168
DERS_TOTAL TCI-R 48.5094 6.6101 7.34 0.001 0.6385
Social position 2.1853 0.7682 2.84 0.004 0.1044
TCI Social position 0.0450 0.0168 2.68 0.007 0.1635
SCLgsi DERS_TOTAL 0.0144 0.0017 8.52 0.001 0.4406
TCI-R 1.7009 0.1582 10.75 0.001 0.6827
Sex -0.2694 0.0981 -2.75 0.006 -0.0942
Social position 0.0766 0.0267 2.87 0.004 0.1116
Measurement Novelty seeking TCI-R 18.7050 4.2986 4.35 0.001 0.4496
Social position 0.8426 0.2992 2.82 0.005 0.0735
Harm avoidance TCI-R 30.0133 5.3285 5.63 0.001 0.5413
Social position 1.3520 0.4759 2.84 0.005 0.0885
Reward depend. TCI-R -10.2652 2.9098 -3.53 0.001 -0.2236
Social position -0.4624 0.1971 -2.35 0.019 -0.0366
Persistence TCI-R -4.2629 3.5214 -1.21 0.226 -0.0696
Social position -0.1920 0.1731 -1.11 0.267 -0.0114
Self-directedness  TCI-R -57.4578 8.5849 -6.69 0.001 -0.8787
Social position -2.5884 0.8619 -3.00 0.003 -0.1437
Cooperativeness TCI-R -27.5204 4.5474 -6.05 0.001 -0.5233
Social position -1.2397 0.4352 -2.85 0.004 -0.0856
Self-transcendence TCI-R 20.1564 3.7322 5.40 0.001 0.3972
Social position 0.9080 0.3329 2.73 0.006 0.0649

Note. SE: standard error. Std.Coeff: standardized coefficient.



Table S2 (supplementary) Test for direct, indirect and total effects (robust ML estimator)

Direct effects Coeff. SE z-stat p Std.Coeff.
Structural UPPS-P total TCI-R 48.1078 8.4224 5.71 0.000 0.6229
Age (years) -0.2074 0.0721 -2.88 0.004 -0.1185
GD+PPU UPPS_Total 0.0021 0.0007 3.15 0.002 0.1646
DERS total TCI 48.5094 7.4636 6.50 0.000 0.6385
TCI-R Social position 0.0450 0.0182 2.48 0.013 0.1635
SCL-90R GSI DERS total 0.0144 0.0019 7.56 0.000 0.4406
TCI-R 1.0000 (constr.) 0.4014
Sex -0.2694 0.0888 -3.03 0.002 -0.0942
Measurement Novelty seeking 18.7050 5.0655 3.69 0.000 0.4496
Harm avoidance 30.0133 5.4152 5.54 0.000 0.5413
Reward dependence -10.2652 3.1725 -3.24 0.001 -0.2236
Persistence -4.2629 4.0035 -1.06 0.287 -0.0696
Self-directedness -57.4578 9.0694 -6.34 0.000 -0.8787
Cooperativeness -27.5204 5.0793 -5.42 0.000 -0.5233
Self-transcendence 20.1564 4.0019 5.04 0.000 0.3972
Indirect effects Coeff. SE z-stat p Std.Coeff.
Structural UPPS-P total Social position 2.1672 0.8572 2.53 0.011 0.1018
GD+PPU TCI-R 0.1013 0.0381 2.66 0.008 0.1026
Age (years) -0.0004 0.0002 -2.27 0.023 -0.0195
Social position 0.0046 0.0025 1.92 0.047 0.0168
DERS total Social position 2.1853 0.8804 2.48 0.013 0.1044
SCL-90R GSI TCI-R 0.7009 0.1813 3.87 0.000 0.2813
Social position 0.0766 0.0294 2.60 0.009 0.1116
Measurement Novelty seeking Social position 0.8426 0.3164 2.66 0.008 0.0735
Harm avoidance Social position 1.3520 0.5588 2.42 0.016 0.0885
Reward depend. Social position -0.4624 0.2322 -1.99 0.046 -0.0366
Persistence Social position -0.1920 0.2111 -0.91 0.363 -0.0114
Self-directedness  Social position -2.5884 0.9447 -2.74 0.006 -0.1437
Cooperativeness Social position -1.2397 0.5018 -2.47 0.013 -0.0856
Self-transcendence Social position 0.9080 0.3713 2.45 0.014 0.0649
Total effects Coeff. SE z-stat p Std.Coeff.
Structural UPPS-P total TCI-R 48.1078 8.4224 5.71 0.000 0.6229
Age (years) -0.2074 0.0721 -2.88 0.004 -0.1185
Social position 2.1672 0.8572 2.53 0.011 0.1018
PPCS6bin UPPS_Total 0.0021 0.0007 3.15 0.002 0.1646
TCI-R 0.1013 0.0381 2.66 0.008 0.1026
Age (years) -0.0004 0.0002 -2.27 0.023 -0.0195
Social position 0.0046 0.0025 1.82 0.047 0.0168
DERS_TOTAL TCI-R 48.5094 7.4636 6.50 0.000 0.6385
Social position 2.1853 0.8804 2.48 0.013 0.1044
TCI Social position 0.0450 0.0182 2.48 0.013 0.1635
SCLgsi DERS_TOTAL 0.0144 0.0019 7.56 0.000 0.4406
TCI-R 1.7009 0.1813 9.38 0.000 0.6827
Sex -0.2694 0.0888 -3.03 0.002 -0.0942
Social position 0.0766 0.0294 2.60 0.009 0.1116
Measurement Novelty seeking TCI-R 18.7050 5.0655 3.69 0.000 0.4496
Social position 0.8426 0.3164 2.66 0.008 0.0735
Harm avoidance TCI-R 30.0133 5.4152 5.54 0.000 0.5413
Social position 1.3520 0.5588 2.42 0.016 0.0885
Reward depend. TCI-R -10.2652 3.1725 -3.24 0.001 -0.2236
Social position -0.4624 0.2322 -1.99 0.046 -0.0366
Persistence TCI-R -4.2629 4.0035 -1.06 0.287 -0.0696
Social position -0.1920 0.2111 -0.91 0.363 -0.0114
Self-directedness  TCI-R -57.4578 9.0694 -6.34 0.000 -0.8787
Social position -2.5884 0.9447 -2.74 0.006 -0.1437
Cooperativeness TCI-R -27.5204 5.0793 -5.42 0.000 -0.5233
Social position -1.2397 0.5018 -2.47 0.013 -0.0856
Self-transcendence TCI-R 20.1564 4.0019 5.04 0.000 0.3972
Social position 0.9080 0.3713 2.45 0.014 0.0649

Note. SE: standard error. Std.Coeff: standardized coefficient.



Figure S1 (supplementary) SEM diagram with the standardized coefficients obtained in the study
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Note. DERS: Difficulties in Emotion Regulation Scale; GD: gambling disorder; PPU: problematic pornography use;
Psychol. distress: psychological distress; TCI-R: Temperament and Character Inventory-Revised; SCL-90R: Symptom

Checklist-Revised; UPPS-P: Impulsive Behavior Scale. Fit statistics: (RMSEA=0.065 [95% confidence interval: 0.048 to

0.081], CFI=0.960, TLI=0.903; SRMR=0.049; CD=0.112).



