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ABSTRACT

Objective: According to ICD-11 gaming disorder is currently defined as a behavioral addiction. While our
understanding of crucial aspects of this new condition including other subtypes of internet use disorders is
growing, less is known about treatment strategies and their effectiveness. Particularly, dimensions of life
satisfaction and their meaning for internet use disorders are poorly investigated. The aim of this study was
addressing the role of life satisfaction dimensions in a randomized controlled trial. We examined life
satisfaction as an additional treatment outcome and investigated in how far life satisfaction is predictive
for symptom reduction and related to personality traits. Methods: A multicenter randomized controlled
trial with three measure points (baseline, post-treatment, 6-month follow-up) was conducted based on
N 5 143 patients aged 17 and above meeting diagnostic criteria for internet use disorders. A cognitive-
behavioral disorder specific intervention was applied in n 5 72 and compared to a wait list control
(n 5 71). Endpoints included symptoms of internet use disorders, psychosocial functioning, and life
satisfaction. Personality traits were assessed as moderating factors. Results: Life satisfaction (η2 5 0.106)
and health satisfaction (η2 5 0.173) significantly increased in the intervention group with large effect sizes.
Decreasing symptoms of internet use disorders at follow-up were predicted by life satisfaction at post-
treatment (ß 5 �0.51) with extraversion (B 5 1.606) and openness (B 5 2.069) moderating this asso-
ciation. Conclusion: Life satisfaction yields additional value as a secondary treatment outcome in internet
use disorders and can be therapeutically addressed in order to stabilize treatment effects in the long run.
Our study indicates that existing treatment strategies might benefit from explicitly addressing and
enhancing psychosocial resources in order to prevent relapses in patients.
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INTRODUCTION

Gaming Disorder (GD) has been recognized as a major health issue during the past decade.
Growing understanding of its underlying mechanisms and its harmful mental health effects
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has encouraged the World Health Organization (WHO,
2019) to include it as a new diagnosis in the upcoming
ICD-11. Under the term “internet use disorders” (IUD)
other types of excessive and poorly controlled online activ-
ities have been discussed, including disordered use of social
networks or online-pornography (Brand et al., 2020). These
subtypes have not explicitly been recognized in ICD-11 but
can be coded in a residual category (“other specified disor-
ders due to addictive behaviors”; WHO, 2019).

A growing body of literature has pointed out that GD
and other forms of IUD have adverse effects on mental and
physical health. Its negative repercussions on different areas
of life have been documented as well, encompassing social
isolation, decreasing academic or job related performance,
social conflicts, perceived stress, and a negative self-concept
(Cheng & Li, 2014; Dreier et al., 2017; Leménager et al.,
2013). Heightened psychopathological symptoms and an
increased risk for comorbid mental and physical disorders
(Carli et al., 2013; Ko, Yen, Yen, Chen, & Chen, 2012;
Müller, Beutel, & Wölfling, 2019) are further characteristics
of IUD.

Likewise, there is growing evidence that especially GD is
sharing core characteristics with substance use disorders in
terms of shared symptoms and neurobiological features
(Brand et al., 2019; Fauth-Bühler & Mann, 2017). Thus, GD
and IUD have also been referred to as internet and computer
game addiction (Kuss, Shorter, van Rooij, Griffiths, &
Schoenmakers, 2014; Wölfling et al., 2019).

Up to now, empirically based and theory-driven treat-
ment strategies and their effectiveness GD and IUD are
understood to a lesser extent. A meta-analysis (Winkler,
Dörsing, Rief, Shen, & Glombiewski, 2013) demonstrated
that cognitive-behavioral interventions (CBT) had good ef-
fects on the symptoms of IUD but a systematic review (King
et al., 2017) emphasized that most treatment studies suffer
from severe methodological limitations. In a recent, ran-
domized controlled trial, Wölfling et al. (2019) confirmed
that a specific CBT-program yielded high effects in the
treatment of IUD and associated symptoms like anxiety and
psychosocial functioning.

One point still missing regards the investigation of
additional predictors of recovery and symptom reduction in
patients suffering from IUD. As has been depicted above,
clinical trials have demonstrated that IUD patients display
improvement in psychopathological symptoms but to our
knowledge, changes in positive outcomes caused by treat-
ment effects have not yet been investigated. This is puzzling
since positive outcomes, like for example psychological
wellbeing have been shown to independently impact mental
health and even recovery from mental disorders (Fava &
Sonino, 2000).

Psychological wellbeing represents a combination of
experiencing positive affective states and the subjective
perception of being capable to perform well in different
areas of life. Life satisfaction is thought to be one crucial part
of wellbeing, representing its cognitive component (Deci &
Ryan, 2008). For both constructs, first empirical data are
available for IUD. Results of a meta-analysis revealed that

decreased life satisfaction was significantly related to higher
IUD prevalence worldwide (Cheng & Li, 2014). Yet, research
on life satisfaction and IUD is scarce and mainly based on
cross-sectional studies. This leaves clinically relevant ques-
tions unresolved. For example, there is some evidence that
explicitly addressing wellbeing in the treatment of sub-
stance-use disorders can endorse positive effects on the
maintenance of abstinence (DeLucia et al., 2016; McGaffin,
Deane, Kelly, & Ciarrochi, 2015). Consequently, enhancing
wellbeing has been called for as an integral part of psycho-
therapy (Fava & Sonino, 2000; SAMHSA, 2021).

In Gambling Disorder first insights on the changes of
wellbeing and its effects on recovery have been reported as
well (Müller, Dreier, et al., 2017; Müller, Naab, et al., 2017).
Results indicate that changes in wellbeing act as independent
outcome variables and that increases in some wellbeing di-
mensions are associated to higher rates of abstinence one
year after treatment.

Lately, the impact of personality traits on treatment
outcomes has gained growing attention by clinicians
(Bucher, Suzuki, & Samuel, 2019). Traits are influencing the
way we behave and perceive our environment. Thus, it has
been argued that these traits are activated during treatment
by either fostering or impairing the treatment process.
Indeed, a recent meta-analysis has demonstrated that for
instance high extraversion and conscientiousness were
related to responding better towards psychotherapy in terms
of decreased psychopathological symptoms and abstinence
from substance use (Bucher et al., 2019). However, research
on the specific pathways on how personality traits are
influencing treatment outcome are largely missing.

Our research questions addressed the role of various di-
mensions of life satisfaction in the treatment of IUD. We
aimed to evaluate, if life satisfaction is increased by a stan-
dardized treatment program for IUD (STICA; Short-term
treatment for Internet and Computer game Addiction;
Wölfling et al., 2019; Wölfling, Müller, Dreier, & Beutel, 2020)
and thus can be recognized as an additional indicator of
treatment efficacy. Secondly, we were interested if life satis-
faction is indicative for remission of IUD symptoms six
months after treatment. Thirdly, we aim to investigate the role
of personality traits on treatment outcomes by investigating
their potential moderating effect on the relationship between
life satisfaction and IUD symptoms. Such moderating
effects have been discussed before (Eklund, Bäckström, &
Hansson, 2003).

AIMS OF THE STUDY

Given the lack of previous studies, our research questions
are of exploratory nature. However, treatment studies on
substance related and other mental disorders have shown
that life satisfaction can be enhanced by psychological in-
terventions and affect treatment outcomes (DeLucia et al.,
2016; Müller, Dreier, et al., 2017; Müller, Naab, et al., 2017).
Thus, we expect to find increases in life satisfaction in
the intervention group compared to the control group.
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We further expect to find positive relationships between
increases in life satisfaction and decreasing symptoms in
IUD patients. Lastly, personality traits, especially high ex-
traversion, have been found to be positively related to life
satisfaction (DeNeve & Cooper, 1998; Ruini et al., 2003).
Therefore we hypothesize that high extraversion acts as a
moderator on the associations between life satisfaction at
post-treatment and IUD symptoms six month later. More-
over, we included conscientiousness and openness as addi-
tional personality traits in our analyses. It has repeatedly
been demonstrated that decreased conscientiousness is a
robust correlate of IUD (Akbari et al., 2021; Kayiş et al.,
2016). Yet, its specific trajectories on the disorder are not
fully understood. Thus, we were interested in investigating
potential effects of this trait as a moderating variable be-
tween life satisfaction and treatment outcome. We also
decided to analyze the effects of openness. Openness is
generally predictive of being curious and prepared to try out
new things (e.g. activities or experiences). Enhancing alter-
native activities in patients with IUD is one crucial aspect of
the treatment program STICA. Thus, we hypothesized that
higher openness might act as a catalyzer for a more positive
treatment response.

MATERIALS AND METHODS

Study participants and data collection

Data analyses were based on the clinical population
enrolled in the clinical trial STICA (Short-term Treatment
for Internet and Computer game Addiction; Jäger et al.,
2012; Wölfling et al., 2019). This multicenter trial encom-
passed a total of n 5 143 male patients aged 17 years or
older with diagnosed IUD as the primary mental disorder
(for details of the study protocol cf. Jäger et al., 2012).
Recruitment and treatment took place at specialized
outpatient clinics at the university medical centers of
Mainz, Tübingen, Mannheim, and Vienna. The majority of
patients reported addictive use of online computer games
(62.9%), online-pornography (16.5%), and undifferentiated
IUD (20.9%). Patients who met inclusion criteria were
cluster randomized to either an experimental group where
they received the standardized treatment program imme-
diately (STICA) or to a wait list control (WLC). Different
primary, secondary, and moderating factors were assessed
at different time points (baseline (t0), mid-treatment (t1),
post-treatment (t2), and six-month-follow-up (t3)). For
baseline the group sizes amounted to n 5 72 (STICA)
and n 5 71 (WLC), for post-treatment: n 5 46 (STICA)
and n 5 53 (WLC), and follow-up that was only performed
for STICA-group n 5 36. Table 1 displays sociodemo-
graphic measures and baseline scores for both groups.

The clinical trial was registered (NCT01434589) and all
participants provided written informed consent. The study
was approved by the ethics committees (Ref. No. 837.316.11
(7858)) and was in accordance with the Declaration
of Helsinki. According to a standardized protocol,

serious adverse events were reported within 24 h to the
Interdisciplinary Center for Clinical Trials (IZKS) that was
also responsible to assure patient safety and took care of the
data monitoring.

Experimental conditions

Participants meeting inclusion criteria were cluster random-
ized to one of two groups, either STICA or WLC. STICA
represents a standardized and manualized treatment program
specifically developed for treating GD and other types of IUD

Table 1. Sociodemographic and baseline variables in the population
of treatment seekers

Demographics and
baseline variables

STICA
(n 5 72)

WLC
(n 5 71)

Statistical
comparison

Age; M (SD) 26.2 (8.66) 26.2 (6.94) ns
Education; n (%)
At school 7 (9.7) 3 (4.2) ns
9th grade 9 (12.5) 4 (5.6)
10th grade 10 (13.9) 21 (29.6)
>10th grade 44 (61.1) 42 (59.2)
No graduation 1 (1.4) 0 (0.0)
Occupational status; n (%)
Full/part time 22 (30.6) 27 (36.0) ns
Unemployed 14 (19.4) 13 (18.3)
Traineeship 18 (25.0) 14 (19.7)
School/university 17 (23.6) 17 (23.9)
Retired 1 (1.4) 0 (0.0)
Marital status; n (%)
Single 65 (90.3) 63 (88.7) ns
Married 5 (6.9) 7 (9.9)
Divorced/separated 2 (2.8) 1 (1.4)
Baseline measures; M (SD)
AICA-S 13.1 (3.8) 12.7 (4.1) ns
GAF 69.3 (10.0) 69.5 (9.5) ns
BDI-II 13.9 (9.5) 15.4 (8.7) ns
FLZM: Health
Satisfaction

27.8 (5.43) 25.9 (5.14) t (141)5 2.15,
P 5 0.033

FLZM: Health
Importance

30.4 (4.56) 30.1 (5.21) ns

FLZM: Life
Satisfaction

23.5 (6.19) 22.4 (5.01) ns

FLZM: Life
Satisfaction
Importance

27.8 (4.48) 27.6 (5.11) ns

NEO-FFI:
Extraversion

1.9 (0.54) 1.9 (0.43) ns

NEO-FFI: Openness 2.4 (0.50) 2.6 (0.60) ns
NEO-FFI:
Conscientiousness

1.9 (0.54) 1.9 (0.61) ns

Note. N 5 143; M 5 mean; SD 5 standard deviation; ns 5 not
significant (P > 0.05); STICA 5 treatment; WLC 5 wait list control
group; AICA-S 5 Scale for the Assessment of Internet and
Computer game Addiction; GAF 5 Global Assessment of
Functioning; BDI-II 5 Beck Depression Inventory II; FLZM 5 Life
Satisfaction Questionnaire; NEO-FFI 5 NEO-Five-Factor-
Inventory; t(df) 5 t-value and degrees of freedom; P 5 level of
significance.
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(Wölfling et al., 2020). This cognitive-behavioral program
encompasses 15 weekly group sessions centered on a specific
topic with relevance for IUD. Examples for those topics are
“motivational interventions”, “definition of individual goals”,
“social skill trainings”, “behavioral analyses”, “development of
individualized models of IUD”, “relapse prevention” etc.
Group sessions are accompanied by eight individual sessions.
Participants of the WLC also received STICA treatment after
a waiting period of 15 weeks.

Measurements

The classification of IUD was based on AICA-S (Scale for
the Assessment of Internet and Computer game Addiction;
Wölfling et al., 2020). This self-report covers core criteria of
IUD according to the DSM-5 and has been validated in
previous studies (cf. King et al., 2020).

The self-report FLZM (Life Satisfaction Questionnaire;
Henrich & Herschbach, 2000) assesses general quality of life
(regarding eight different aspects, e.g. friends, health,
employment) and health-related quality of life. For both
aspects, the subscales importance and subjective satisfaction
are addressed separately in 8 items (on 5-point Likert scales).
It is a widely used instrument in Germany and its psycho-
metric properties and validity have been evaluated (Daig
et al., 2011; Henrich & Herschbach, 2000).

The BDI-II (Beck Depression Inventory-II; Beck, Steer, &
Brown, 1996 1996) was used for assessing depressive
symptoms that are assessed by 21-items on 4-point Likert
scales.

From the Five-Factor-Model of Personality, the traits
extraversion, openness, and conscientiousness were included
in this study. These were assessed using the NEO-FFI (NEO-
Five-Factor-Inventory; Costa & McCrae, 1992). Each factor
is operationalized with 12 items that are answered on a 5-
point-Likert scale. NEO-FFI is a commonly used self-report
with sound psychometric properties (Murray, Rawlings,
Allen, & Trinder, 2003).

To assess psychosocial functioning, the Global Assess-
ment of Functioning (GAF; APA, 2000) was applied. This
expert rating ranges from 0 to 100 and allows for a reliable
evaluation of the degree of impairment in psychological,
social, and occupational aspects (Söderberg, Tungström, &
Armelius, 2005).

Statistical analyses

Simple group differences (STICA vs. WLC) were analyzed
using t-tests for independent samples. Within STICA,
changes of criteria variables through the course of the
intervention (baseline, post-treatment, follow-up) were
determined using repeated ANOVAs. For evaluating the
influence of different variables on the criterion variable, we
used stepwise multiple linear regression analyses. In order to
also test the moderating influence of personality traits,
moderated regression models were performed with Johnson-
Neyman-Test of significant regions as a follow-up-measure.
Missing data at post-treatment were modelled according to

the method last-observation-carried-forward, while at
follow-up only complete cases were used without replacing
missing data.

Ethics

The study procedures were carried out in accordance with
the Declaration of Helsinki. The Institutional Review Board
of the local ethics committees approved the study (Ref. No.
837.316.11 (7858)). All subjects were informed about the
study and all provided informed consent. Additional
parental consent was sought for those younger than 18 years
of age.

RESULTS

Life satisfaction as a treatment outcome

In order to allow for a direct comparison of STICA vs. WLC,
t-tests were performed for the increment (post-treatment –
baseline) of each life satisfaction dimension. Higher
increments in STICA were found for life satisfaction
(t (97) 5 2.05, P 5 0.043; d 5 0.396) and health satisfaction
(t (97) 5 2.18, P 5 0.032; d 5 0.430).

Next, we analyzed within-subjects changes of life satis-
faction dimensions through the course of treatment. Table 2
displays the results of repeated measure ANOVAs (baseline,
post-treatment, follow-up) for the STICA-group and results
from t-tests (baseline vs. post-treatment) for the WLC.

For each dimension, significant increases with medium
(η2 5 0.06–0.13) to large (η2 >0 .13) effect sizes were found
over the course of treatment. Significant changes took place
only between baseline and post-treatment. In contrast, no
changes occurred for the WLC except for health satisfaction
that showed a small increase.

Predictors of increased life satisfaction

We were further interested in investigating factors influ-
encing increases of life satisfaction after treatment (STICA-
group only). To that purpose, we modelled multiple stepwise
regression analyses to predict life satisfaction dimensions at
post-treatment. As predictors, age was entered in step 1,
personality traits in step 2, level of functioning and
depressive symptoms in step 3.

For life satisfaction importance step 3 of the model was
significant (F (6) 5 3.89, P 5 0.002, R2 5 0.196) with extra-
version as the only significant predictor (B 5 3.25, SE
B 5 0.96, ß 5 0.399). For life satisfaction step 2 (F (4) 5 3.86,
P 5 0.007, R2 5 0.139) and step 3 (F (6) 5 4.25, P 5 0.001,
R2 5 0.216; ΔR2 5 0.095, P 5 0.018) yielded significant
models with extraversion (B 5 3.40, SE B 5 1.48, ß 5 0.279;
P 5 0.025) and BDI-score (B 5 �0.207, SE B 5 0.08,
ß 5 �0.296; P 5 0.008) as significant predictors.

A further significant model was found for health satis-
faction (step 2: F (4) 5 4.93, P 5 0.002, R2 5 0.181; step 3:
B 5 4.44, SE B 5 1.18, ß5 0.438; R2 5 0.393; Δ R2 5 0.217;
P 5 0.001). Again extraversion (B 5 3.24, SE B 5 1.08,
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ß 5 0.320; P 5 0.004) and BDI-score (B 5 �0.249, SE
B 5 0.06, ß 5 �0.430; P 5 0.001) as well as GAF
(B 5 �0.109, SE B 5 0.05, ß 5 �0.197; P 5 0.050) were
significant predictors.

Life satisfaction as a predictor of decreasing symptoms
of internet use disorders

We were not only interested in life satisfaction as a treat-
ment outcome but also in its role as a predictor of reduced
IUD symptoms. Thus, we conducted multiple linear
regression analyses in order to predict the degree of IUD
symptoms at post-treatment and follow-up (STICA-group
only). In the model the four dimensions of life satisfaction at
baseline and post-treatment, respectively, entered as pre-
dictors along with personality traits. For both approaches,
only step 1 yielded significant effects (cf. Tables 3 and 4).

For IUD symptoms at post-treatment a significant model
was found with health satisfaction as the only significant
predictor (F (7) 5 4.07, P 5 0.002, R2 5 0.318). In contrast,
IUD symptoms at follow-up were exclusively predicted by
life satisfaction (F (7) 5 3.76, P 5 0.006, R2 5 0.362).

In order to further elucidate relationships between life
satisfaction at post-treatment and IUD symptoms at follow-
up, moderated regression analyses were performed deter-
mining potential moderating effects of personality traits
(STICA-group only). For extraversion a significant effect
was found (B5 1.606; SE B5 0.35, P5 0.001; ΔR2 5 0.237;
Johnson-Neyman-Test: P < 0 .05). A similar effect was
found for openness (B 5 2.069; SE B 5 0.61, P 5 0.020;
ΔR2 5 0.165) with Johnson-Neyman-Test showing a sig-
nificant (P < 0.05) influence of openness on the relation
between life satisfaction and IUD symptoms. No effects were
found for conscientiousness.

Table 3. Life satisfaction dimensions and personality traits as
predictors of symptoms of internet use disorders according to

AICA-S at post-treatment

B SE B ß P

LS-Importance (t0) 0.10 0.16 0.13 0.532
LS-Satisfaction (t0) �0.07 0.11 �0.12 0.549
H-Importance (t0) �0.02 0.14 �0.03 0.881
H-Satisfaction (t0) �0.30 0.12 �0.48 0.015
Conscientiousness (t0) �0.77 0.87 �0.12 0.381
Extraversion (t0) �0.77 0.97 �0.13 0.430
Openness (t0) 0.57 0.96 0.09 0.560

Comments: N 5 72; B 5 regression coefficient; SE B 5 standard
error of B; ß 5 standardized beta coefficients; R2 5 Explained
variance (corrected); P 5 level of significance; LS 5 life satisfaction
dimension; H 5 health dimension; t0 5 baseline; AICA-S 5 Scale
for the Assessment of Internet and Computer game Addiction
(criterion).

Table 4. Life satisfaction dimensions and personality traits as
predictors of symptoms of internet use disorders according to

AICA-S at follow-up

B SE B ß P

LS-Importance (t2) �0.20 0.25 �0.18 0.429
LS-Satisfaction (t2) �0.33 0.15 �0.51 0.033
H-Importance (t2) 0.30 0.20 0.32 0.144
H-Satisfaction (t2) �0.03 0.17 �0.04 0.876
Conscientiousness (t0) �1.51 1.37 �0.20 0.281
Extraversion (t0) �0.05 1.57 �0.01 0.977
Openness (t0) �1.00 1.39 �0.14 0.476

Comments: N 5 36; B 5 regression coefficient; SE B 5 standard
error of B; ß 5 standardized beta coefficients; R2 5 Explained
variance (corrected); P 5 level of significance; LS 5 life satisfaction
dimension; H 5 health dimension; t0 5 baseline; t2 5 post-
treatment; AICA-S 5 Scale for the Assessment of Internet and
Computer game Addiction.

Table 2. Within-subjects comparison of changes in life satisfaction dimensions over the course of treatment for internet use disorders

Life Satisfaction dimensions
and group

Measure point (time)

Repeated ANOVA/t-test
t0

M (SD)
t2

M (SD)
t3

M (SD)

Life Satisfaction
STICA 23.5a (6.19) 24.9b (6.62) 25.0b (6.70) F (2,121) 5 8.40, P 5 0.001, η2 5 0.106
WLC 22.4 (5.01) 22.8 (5.89) n.a. ns
Life Satisfaction (Importance)
STICA 27.8a (4.48) 29.0b (4.41) 29.0b (4.82) F (2,113) 5 6.91, P 5 0.003, η2 5 0.089
WLC 27.6 (5.11) 27.6 (5.11) n.a. ns
Health Satisfaction
STICA 27.8a (5.43) 29.7b (5.50) 30.1b (5.82) F (2,127) 5 14.82, P 5 0.001, η2 5 0.173
WLC 25.9 (5.14) 26.8 (5.41) n.a. t (70) 5 2.31; P 5 0.024, d 5 0.171
Health Satisfaction (Importance)
STICA 30.4a (4.56) 31.4b (4.59) 31.3 (4.77)b F (2,127) 5 4.77, P 5 0.013, η2 5 0.063
WLC 30.1 (5.21) 30.5 (4.85) n.a. ns

Note. t0 5 baseline; t2 5 post-treatment; t3 5 follow-up; M 5 mean; SD 5 standard deviation; F 5 F-value (ANOVA) with degrees
of freedom in brackets; P 5 P-value (level of significance); η2 5 partial eta-square (effect size); t 5 t-value; d 5 effect size (Cohen’s d);
different superscripts indicate significant post-hoc-tests (P ≤ 0.05); STICA 5 intervention group (n 5 72); WLC 5 wait list control
(n 5 71); n.a. 5 not applicable (t3 was not assessed for wait list control).
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DISCUSSION

While research on gaming disorder and other internet use
disorders has been proceeding, less is known about factors
influencing treatment outcomes in patients. Life satisfaction
is a construct of positive psychology that has been demon-
strated to be predictive of mental health and also acting as a
resilience factor against relapse in addictive disorders
(McGaffin et al., 2015; Müller, Dreier, et al., 2017; Müller,
Naab, et al., 2017). So far, cross-sectional studies have shown
that life satisfaction is decreased among individuals meeting
criteria for IUD (Cheng & Li, 2014). Yet, the nature of these
relationships is unclear. In this study we took a closer look at
different dimensions of life satisfaction and their effects in
patients receiving a disorder-specific treatment program for
IUD. Firstly, we were interested in assessing, if life satis-
faction is increasing during treatment. Secondly, we inves-
tigated, if life satisfaction is predictive of remission of IUD
symptoms at follow-up and again might be influenced by
personality traits.

First of all, we found that among the intervention group
dimensions of life satisfaction were increasing through the
course of treatment. This was particularly the case for health
satisfaction and life satisfaction that yielded large effect sizes.
Interestingly, increases were only found immediately after
terminating treatment; they afterwards remained stable over
the next six months. There was also an increase in health
satisfaction among patients of the wait list yet the effect size
was negligible. Consequently, increases in life satisfaction
and health satisfaction were stronger among patients of the
intervention condition.

Not surprisingly, moderate negative effects were found
for depressive symptoms on life and health satisfaction at
post-treatment. This finding stresses the need for taking
comorbid disorders in IUD into consideration and to
separately address depression-specific symptoms in IUD
treatment in general. This is especially relevant, since
depressive disorders are one of the most frequently associ-
ated mental disorders in IUD (Carli et al., 2013).

The increase of life satisfaction over treatment is of
particular importance since we also found a negative rela-
tionship to IUD symptoms at follow-up. Higher life satis-
faction immediately after treatment was predictive for
decreased IUD symptom severity six months later. One can
conclude that successfully addressing life satisfaction as a part
of treatment corresponds to benefits in the longer run. Thus,
higher life satisfaction can be perceived as a protective factor
against recurrence of IUD symptoms with a total of 36% of
explained variance. This is consistent with findings on alcohol
dependence and gambling disorder (McGaffin et al., 2015;
Müller, Dreier, et al., 2017; Müller, Naab, et al., 2017).
A potential explanation for this might be seen in the stress-
buffering effects of wellbeing and life satisfaction. Generally, it
has been argued that high life satisfaction is associated with an
optimized biopsychological functioning with wellbeing
modulating psychoneuroimmunological responsiveness to-
wards stressful events (Ryff, Singer, & Dienberg Love, 2004).

Vulnerability to stress is one key risk factor for relapse in
addictive disorders (Lin, Fried, & Eaton, 2020) and perceived
stress has been reported to be increased in IUD (Dreier et al.,
2017; Ko et al., 2012). More specifically, high life satisfaction
is related to social functioning (e.g. regarding the quality and
perceived meaningfulness of social relationships). In many
IUD patients, the lack of meaningful (real life) social
relationships represents an important theme and social
isolation as well as deficits in social skills have repeatedly been
documented as correlates of IUD (Festl, Scharkow, & Quandt,
2013; Müller, Dreier, et al., 2017; Müller, Naab, et al., 2017).
In some etiological models for IUD, like the Integrative
Process Model of Internet Addiction (InPrIA; Wölfling et al.,
2019) or the Interaction of Person-Affect-Cognition-Execu-
tion model (I-PACE; Brand et al., 2019), difficulties in social
contexts are perceived as a maintaining factor for the disor-
der. Addressing these deficits by established psychothera-
peutic methods (e.g. social skills trainings; identification and
modification of dysfunctional attachment styles) can be one
promising way. Another approach could be applying strate-
gies of enhancing life satisfaction, e.g. by cognitive restruc-
turing or instructed re-evaluation of social relationships.

A second interesting finding regarded the role of health
satisfaction. Patients with greater health satisfaction before
entering the treatment program showed an improved
treatment outcome. This might mean that these patients
displayed more favorable resources at the beginning. These
resources could serve as positive prognostic factors in
profiting from intervention steps. One could also argue that
health satisfaction could be a useful variable for treatment
indication. Patients with a poorer (subjective and objective)
health status might be more in need of a higher treatment
intensity. Either in terms of receiving a higher frequency of
inpatient contacts or by receiving inpatient treatment.

Finally, we found a moderating effect of extraversion and
openness in the relationship between life satisfaction and
IUD symptoms at follow-up. For both traits analyses
confirmed that negative scores were significantly influencing
this association in terms of e.g. low extraversion lowering the
buffering effect of life satisfaction on IUD symptoms.
Associations between extraversion and life satisfaction have
been documented before (Bucher et al., 2019; DeNeve &
Cooper, 1998; Ruini et al., 2003). However, empirical in-
sights explaining the more complex interplay as found here
are missing. Generally, low extraversion has been discussed
as a risk factor for IUD (Kayiş et al., 2016). Extraversion
represents a somewhat heterogeneous factor covering facets
like assertiveness, optimism but also gregariousness and
social dominance. In terms of the social aspects of life
satisfaction one could argue that low extraversion might
complicate social interactions because individuals are lack-
ing social confidence and trust (Costa & McCrae, 1992). In
those IUD patients, the subjective conviction might prevail
that - in contrast to virtual social contacts – offline re-
lationships are less appealing or unreliable. This in turn
might negatively influence the connection between life
satisfaction and treatment outcome. The finding that higher
life satisfaction at post-treatment was predicted by high
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extraversion is supporting that idea. Similarly low openness
is related to rather avoid than actively seek for new experi-
ences. Such experiences can also include establishing new
social contacts or novel (social) activities. In that respect, low
openness might also impair the beneficial effects of life
satisfaction on IUD symptoms.

Our study has some limitations that should be noted.
The sample size is small and there was an additional number
of patients dropping out from treatment or getting lost to
follow up. Thus, the follow-up analyses were based on a
reduced sample size of n 5 36 which is limiting the inter-
pretation and generalization of the findings. However, we
tried to reduce the confounding effect of this circumstance.
We analyzed systematic differences in crucial study variables
between patients completing treatment and follow-up versus
and dropping out or getting lost to follow-up and found no
significant differences. Secondly, life satisfaction was
assessed by self-reports; an additional external rating of this
construct possibly would have yielded additional validity.
Lastly, our analyses were restricted to males, which is a
general issue in investigations on IUD. There is growing
evidence that IUD are related to gender-specific mechanisms
in phenomenology and underlying clinical and sub-clinical
correlates, i.e. psychopathological symptoms, comorbid
disorders, and personality traits (Scherer et al., 2022; Shen
et al., 2021; Su, Han, Yu, Wu, & Potenza, 2020). Thus,
gender-specific clinical research is needed.

We recommend evaluating our findings in terms of
gender-sensitive analyses. Further, a significant difference in
health satisfaction was reported regarding the STICA and
WLC group at t0. Nonetheless, this can be neglected since
the development over the course of the treatment process
and beyond was focus of this study. Finally, GAF was
included as the single indicator of psychosocial functioning.
In the DSM-5, GAF has been eliminated and future studies
should rather refer to more recently developed indices. Yet,
it should be noted that GAF still represents a widely used
instrument for the assessment of psychosocial functioning.

As a future research direction, we recommend also
investigating the influence of neuroticism and agreeableness
on treatment outcomes. We did not include these two traits
because we decided in mainly focusing on primary treatment
variables. Since we were concerned that having to many
questionnaires included in our trial might impair patients in
entering the treatment.

Yet, our study has methodological strengths (e.g. ran-
domized controlled design, external data monitoring, clinical
diagnostics etc.) and provided novel and relevant insights
into causal relationships between predisposing factors and
changes in IUD symptoms. Most importantly, we found that
life satisfaction is a needful concept to be addressed in psy-
chotherapeutic treatment of IUD. It can serve as an inde-
pendent treatment goal and is also predictive of the later
IUD status. In life satisfaction we can assume a potential
resilience factor against relapse in IUD. For future treatment
concepts it might be useful to adapt elements of third wave
CBT strategies related to wellbeing and life satisfaction.
One example for this is the so-called Wellbeing Therapy

(Fava, Rafanelli, Cazzaro, Conti, & Grandi, 1998) that is
centered on the patient’s awareness of positive life changes
and that has proven first promising effects in the treatment of
mental disorders (Moeenizadeh & Salagame, 2010). Another
example of the benefits of improving life satisfaction was
shown in adolescents treated for depression. Raj et al. (2019)
applied a mindfulness-based CBT that effectively enhanced
psychological functioning and reduced depressive symptoms.
Thus, mindfulness-based approaches might also be valuable
amendments to existing treatment strategies for IUD.

As a future research direction we recommend investi-
gating the effects of such intervention strategies. In the past
years, clinical research on IUD has improved a lot and a
growing number of intervention concepts, for instance
covering adolescence-specific CBT-programs (Szász-Jano-
cha, Vonderlin, & Lindenberg, 2021) or family-based in-
terventions (Nielsen et al., 2021) have been developed and
even been evaluated in pilot trials (Goslar, Leibetseder,
Muench, Hofmann, & Laireiter, 2020). This is a positive
development and should be extended to further optimize
help services for patients suffering from IUD.
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