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ABSTRACT

Background and aims: Instances of Internet use disorders (IUD) including Internet gaming disorder
(IGD) and non-gaming pathological Internet use (ng-PIU) have the extent that they are now a growing
mental health issue. Individuals suffering from IUD show a large range of symptoms, high comor-
bidities and impairments in different areas of life. To date there is a lack of efficient and evidence-based
treatment programs for such adolescents. The present registered single-arm trial (ClinicalTrials.gov:
NCT03582839) aimed to investigate the long-term effects of a brief manualized cognitive behavioral
therapy (CBT) program for adolescents with IUD. Methods: N = 54 patients (16.7% female), aged 9-19
years (M = 13.48, SD = 1.72) received the CBT group program PROTECT+. IUD symptom severity
(primary outcome variable) as well as comorbid symptoms, risk-related variables and potentially
protective skills (secondary outcome variables) were assessed at pretest, posttest, as well as 4 and 12
months after admission. Results: Patients showed a significant reduction in IUD symptom severity at the
12-month follow-up. Effect sizes were medium to large depending on the measure. Beyond the sta-
tistical significance, the clinical significance was confirmed using the reliable change index. Secondary
outcome variables showed a significant reduction in self-reported depression, social anxiety, perfor-
mance anxiety and school anxiety as well as in parental-reported general psychopathology. Discussion
and conclusions: The present study shows long-term effects of a manual-based CBT treatment for
adolescents suffering from IUD. The results indicate that even a 4-session brief intervention can achieve
a medium to large effect over 12 months. Future work is needed to confirm the efficacy within a
randomized controlled trial (RCT).
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INTRODUCTION

Internet use disorders (IUD), including both (Internet) gaming disorder (IGD) and non-
gaming pathological Internet use (ng-PIU), are new phenomena which have increasingly
attracted the attention of both clinicians and researchers. In 2013, the American Psychiatric
Association at last included “Internet gaming disorder”, comprising both online and offline
gaming, in Section III of the DSM-5 to provide a common ground for diagnostic criteria and
a calling for further research (American Psychiatric Association, 2013). In 2018, the World
Health Organization followed acknowledging IGD as a disease by including the diagnosis
“gaming disorder” in the ICD-11 (World Health Organization, 2018). While IGD refers to a
pathological use of (Internet) games, ng-PIU comprises the pathological use of other Internet
applications, e.g., social networks, communication, online shopping, or online pornography.
In the ICD-11, ng-PIU can be classified as “other specified disorders due to addictive
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behaviors” (World Health Organization, 2018). Although,
ng-PIU is not yet explicitly defined as a disease due to
insufficient evidence, the scientific community continues to
inquire upon this subtype of IUD, since research findings
suggest similar psychological strain and impairments
(Strittmatter et al., 2015). Hence, we will refer to IUD as an
umbrella term for both IGD and ng-PIU.

While global Internet usage has grown considerably,
increasing rates of IUD are reported and IUD has become a
growing mental health concern. In that matter International
prevalence rates vary to high extent in different regions of the
world - one reason for this being differing diagnostic criteria
and assessment tools (Kuss, Griffiths, Karila, & Billieux, 2014).
A meta-analysis of 31 nations revealed a global IUD preva-
lence estimate of 6.0% amongst 12-41-year-olds with the
highest prevalence in the Middle East (Cheng & Li, 2014).
Another meta-analysis across three decades revealed a global
IGD prevalence of 4.6% amongst adolescents aged between 10
and 19 years (Fam, 2018). Furthermore, data from several
studies suggest that IUD are more prevalent in younger age
groups (Bakken, Wenzel, Gotestam, Johansson, & Oren, 2009;
Mentzoni et al., 2011; Wittek et al., 2016). In addition, IUD are
associated with a poor mental health and several comorbid-
ities, like depressive disorders (Bargeron & Hormes, 2017;
Brunborg, Mentzoni, & Freyland, 2014; Kim et al, 2016;
Kiraly et al, 2014; Mannikko, Billieux, & Kaaridinen, 2015;
Mentzoni et al., 2011; Ostovar et al., 2016; Strittmatter et al.,
2015; Wang, Cho, & Kim, 2018; Yen, Ko, Yen, Wu, & Yang,
2007), anxiety disorders (Bargeron & Hormes, 2017; Kim
et al, 2016; Mannikko et al, 2015; Mentzoni et al., 2011;
Ostovar et al., 2016), attention deficit/hyperactivity disorders
(Strittmatter et al., 2015; Yen, Ko, et al., 2007; Yen, Liu, et al.,
2017), conduct disorders (Strittmatter et al., 2015) as well as
substance and alcohol abuse (Bakken et al.,, 2009; Ko et al.,
2008). Moreover, IUD is related to lower life satisfaction
(Bargeron & Hormes, 2017; Mentzoni et al., 2011). Since most
of the existing literature about comorbidities is based on a
cross-sectional design, the direction of causality remains un-
clear. However, existing longitudinal studies indicate a recip-
rocal relationship (Anderson, Steen, & Stavropoulos, 2016).

Despite these manifold and severe impairments IUD are
treated to date unsystematically and studies investigating
intervention effects in individuals with TUD, especially in ad-
olescents, are rare. An intervention study from Li and Wang
(2013) targeting adolescents and offering cognitive behavioral
therapy (CBT) in the intervention group and basic counseling
in the control group showed in both groups no significant
reduction in IGD symptom severity at posttest. Another one-
armed study investigating the effectiveness of a CBT group
program in 18 adolescents showed a significant reduction of
IUD symptom severity directly after the intervention (Wart-
berg, Thomsen, Moll, & Thomasius, 2014). Du and colleagues
(Du, Jiang, & Vance, 2010) conducted a randomized
controlled study investigating long-term effects of a CBT
treatment and found similar effects after six months in the
intervention and control group. Although reviews on treat-
ment of IUD reported increasing work in treatment studies
over the last years, a lack of well-designed and evidence-based

interventions has been stated (King et al.,, 2017; Zajac, Ginley,
Chang, & Petry, 2017). A recent systematic review and meta-
analysis suggested a short-term effectiveness of CBT for IGD
but a lack of evidence for long-term benefits (Stevens, King,
Dorstyn, & Delfabbro, 2018). Nevertheless, CBT has to date
the greatest evidence base in comparison to other intervention
types and seems to be superior with regard of the benefits
(King et al,, 2017).

The present study aimed to investigate the effects of the
PROTECT+ program, which is a CBT-based group inter-
vention program for adolescents. We assumed, that patients
treated with PROTECT+ would show a significant reduc-
tion in IUD symptom severity after 12 months (primary
outcome measure). Furthermore, it was hypothesized, that
participants would also show a significant reduction in risk-
related variables and a significant increase in potentially
protective variables as well as in functional skills (secondary
outcome measures).

METHODS

Participants

The patients were 54 adolescents (16.7% female) between 9
and 19 years of age (M = 13.48; SD = 1.72) who had signed
up for the group therapy program due to self-reported or
parent-reported excessive gaming or Internet use and who
reported subjective psychological strain (self-selection). In to-
tal, 55.6% of the participants attended a school with a higher
educational level (“Gymnasium”), 25.9% attended a school
with middle educational level (“Realschule”), 5.6% attended a
school with a lower educational level (“Werkrealschule”), and
13.0% were other (students of comprehensive schools,
elementary schools or school finishers). The target group
consisted of adolescents at the age of 12-18 years with high
risk/pathological gaming or Internet use. Inclusion criterion
was a subjective psychological strain in the wake of excessive
gaming or use of the Internet on the part of the adolescents or
their parents. There were no further objective or external in-
clusion criteria. Four participants aged between 9 and 11 years
were included due to their high motivation and above-average
cognitive development. One adolescent was 19 years old and
was included due to a high degree of psychological strain, as
well as his motivation to participate. According to self-report
diagnostics, using the Compulsive Internet Use Scale (CIUS;
Meerkerk et al., Van Den Eijnden, Vermulst, & Garretsen,
2009), 30.8% of the adolescents fulfilled the criteria for path-
ological use (defined by a total score > 28), 34.6% for high-risk
use (28 > total score > 20) and 34.6% reported unproblematic
use at baseline. According to the German Video Game De-
pendency Scale (CSAS; Rehbein, Baier, Kleimann, & Moble,
2015; Rehbein, Kliem, Baier, MoBle, & Petry, 2015), which was
applied in an adapted self-report (CSAS-SR) and an adapted
parental report version (CSAS-PR) including ng-IUD, 1.9%
(CSAS-SR) vs. 55.8% (CSAS-PR) being classified as “patho-
logical users”, 25.0% (CSAS-SR) vs. 32.6% (CSAS-PR) as
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“high-risk users” and 73.1% (CSAS-SR) vs. 11.6% (CSAS-PR)
as “unproblematic users”.

Sampling procedures

Participants were recruited by multiple channels in Heidel-
berg, Mannheim and the Rhine-Neckar area, Germany. The
program was promoted in circumjacent child and adolescent
psychiatric institutions, youth welfare services, secondary
schools (school counselors, school social workers, and
parent councils), learning centers, private tutors, children’s
homes, youth centers, and other nonprofit institutions and
facilities for children and youths. Patients were referred by
several professionals and practitioners who were informed
about PROTECT+ in advance by way of one-to-one con-
versations, personal letters as well as flyers: treating physi-
cians (pediatrists, family doctors, and psychiatrists),
psychologists, psychotherapists, addiction counselors,
educational counselors and school psychologists. Addition-
ally, participants were recruited by newspaper articles and
flyers. The study was promoted as a randomized controlled
trial (RCT) including a waiting control group (over the
course of 4 months). Due to the low enrollment rate and a
relatively high participation withdrawal rate, the study
design was adapted to a one-armed intervention study.

Trained psychologists conducted the intervention in 11
groups of 3-7 participants between April 2016 and
December 2017. Participants were divided into groups ac-
cording to age. The PROTECT+ program took place at the
University of Education in Heidelberg and in the addiction
counseling center of the Caritas Association in Mannheim.
Each group was supervised by the head of the department of
child and adolescent psychotherapy of the Center for Psy-
chological Psychotherapy of the Heidelberg University. The
baseline assessment and the 1-month follow-up were
collected in situ (right before the first session and right after
the last session). Data collection at 4-month follow-up was
carried out by post (containing coded questionnaires and
return envelopes). Moreover, participants were interviewed
at 12-month follow-up in situ at the University of Education
in Heidelberg or by telephone. Additionally, they completed
questionnaires at 12-month follow-up in situ right after the
interview or at home (by post), if the interview took place by
telephone. If necessary, after 2 and 4 weeks respectively,
participants were reminded per post to return the ques-
tionnaires at 4-month follow-up and 12-month follow-up.
The participation was free of charge, and participants did
not receive monetary reward. The participation flow in this
study is outlined in Fig. 1.

The PROTECT+ intervention

The PROTECT+ intervention consisted of 4 group sessions
at 100 minutes (1 session per week in 4 subsequent weeks).
The PROTECT+ intervention was based on the PROTECT
program (Lindenberg, Kindt, & Szasz-Janocha, 2020), which
was already evaluated in an RCT (ClinicalTrials.gov:
NCT02907658) focusing on selective-indicated school-based
prevention (Lindenberg, 2018). PROTECT consists of

Refused to participate
(n=22)

, Enrollment (#=76) >

!

Completed baseline
diagnostics (7=52)
Did not complete baseline
diagnostics (7=2)

PROTECT+ intervention (7=54) Discontinued participation
Completed session one (7=51) after first session (n=4)
Completed session two (#7=39) » Referred after first session
Completed session three (n=46) because of other severe
Completed session four (n=45) mental disorder (7=1)

1-month follow-up
Assessed (n=44)
Lost to follow-up (#=10)

l

4-month follow-up
Assessed (n=31)
Lost to follow-up (7=23)

'

12-month follow-up
Assessed (#=33)
Lost to follow-up (#=21)

'

Included in analysis (n=54)

Fig. 1. Participant flow throughout the study

cognitive behavioral techniques like psychoeducation,
cognitive restructuring (e.g., identification and modification
of dysfunctional beliefs), life skills (problem solving,
behavior modification, emotion regulation). The main dif-
ferences between the PROTECT+ intervention and the
PROTECT prevention study were the out-patient (sub-)
clinical setting vs. school-based prevention, the (sub-)clinical
target group vs. high-risk sample and the extended session
duration, which enabled to address more deeply the needs of
participants. Each module broached the issue of a potential
risk factor of the development and maintenance of IUD. The
session goals were (1) handling of boredom and motiva-
tional problems, (2) reduction of procrastination and per-
formance anxiety, (3) reduction of social anxiety and
promotion of social skills, and (4) promotion of functional
emotion regulation skills, respectively. For a detailed
description see (Lindenberg et al., 2020).

Measures

Primary outcome measure. The primary outcome measure
was the IUD symptom severity 12 months after assessment.
Multiple diagnostic tools were used due to the lack of uni-
form diagnostic criteria and valid psychometric measures.
The CSAS (Rehbein, Baier et al., 2015) assesses IGD
symptoms according to DSM-5. Each item of the 18-item
questionnaire can be marked from 0 (strongly disagree) to 3
(strongly agree). It has shown excellent internal consistency
(Cronbach’s a = 0.92), reliability (split-half reliability » =
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0.94; 4-week test-retest reliability » = 0.84), and a high face
validity. It was administered at baseline, at 1-month follow-
up, 4-month follow-up and 12-month follow-up. To provide
a more extensive measure (including ng-PIU symptoms
according to DSM-5 criteria), we adapted this diagnostic
instrument by adding ng-PIU (e.g., “I feel that games/
Internet activities are becoming more and more important to
me”). In addition to the self-report version, the informant-
rated version was applied in the present trial (rated by a
reference person, mostly a parent).

The CIUS (Meerkerk et al., 2009) is a 14-item self-report
measure assessing IUD symptom severity on a 5-point Likert
scale. The response options range from 0 (never) to 4 (very
often). We used the German version (Gtrtler et al., 2014) at
baseline, at 1-month follow-up, 4-month follow-up and 12-
month follow-up. The German version (Cronbach’s o =
0.87) and the original version (Cronbach’s « = 0.89 to 0.90)
have shown good internal consistency as well as high validity
(Gurtler et al., 2014; Meerkerk et al., 2009).

Furthermore, the incidence and remission of IGD and
ng-PIU was assessed at the 12-month follow-up with a semi-
structured clinical interview according to DSM-5 criteria
based on the CSAS. The original version measures symptom
severity of IGD with reference to the last year (Kriminolo-
gisches Forschungsinstitut Niedersachsen e.V.). Aiming to
provide a more differentiated measure, we adapted this
interview by adding ng-PIU and by exploring separately the
current symptom severity (within the last month) and
retrospectively the symptom severity at the time that the
participant had enrolled in the study (12 months prior). The
interviews were conducted either personally or by telephone
and rated by trained clinical psychologists. Additionally, the
interviews were audio recorded and rated for a second time
by an independent individual.

Secondary outcome measures. The secondary outcome
measures comprised the amount of time spent online,
symptom severity of comorbid symptoms as well as changes
in associated variables (e.g., emotion regulation skills). They
were measured at baseline, 1-month follow-up, 4-month
follow-up and 12-month follow-up.

Amount of time spent online. The amount of time spent
online is not included as criterion for IGD or ng-PIU.
However, it represents a relevant indicator of IUD. We
asked participants about the average amount of time spent
online for weekdays and weekends separately. The amount
of time spent online was computed as follows: [(5 X time
spent online on a weekday + 2 X time spent online on a
weekend day)/7].

General psychopathology. The Strengths and Diffi-
culties Questionnaire (SDQ; Goodman, 1997; Goodman,
Meltzer, & Bailey, 2003) is a 25-item questionnaire, that
provides a total score as well as five subscales [(1) Hyper-
activity Scale, (2) Emotional Symptoms Scale, (3) Conduct
Problems Scale, (4) Peer Problems Scale, (5) Pro-social
Scale]. The questionnaire implies a response format ranging

from 0 (not true) to 2 (certainly true) and provides a self-
report version (SDQ-SR) as well as a parent-rated version
(SDQ-PR). The total score of the German version (Lohbeck,
Schultheif}, Petermann, & Petermann, 2015; Woerner,
Becker, & Rothenberger, 2004), which was used in the pre-
sent study, showed moderate to good internal consistency
(SDQ-SR Cronbach’s @ = 0.77; SDQ-PR Cronbach’s o« =
0.82) as well as reliability (SDQ-SR: 6-week test-retest reli-
ability r = 0.66).

Depressive symptoms. Depressive symptoms were
assessed using the German version (DIK]J; Stiensmeier-Pel-
ster, Schiirmann, & Duda, 2000) of the Children’s Depres-
sion Inventory (CDI; Kovacs, 1985). The DIK] comprises 27
items using three phrases per item (scores of 0-2 per item),
from which the participant selects the most accurate phrase.
Higher scores represent higher symptom severity. The DIK]J
was shown to possess a good internal consistency (Cron-
bach’s &« = 0.85-0.90) and a high split-half reliability (» =
0.84-0.91) in a clinical as well as in school-based sample.

Social anxiety. The German version (Stangier, Hei-
denreich, Berardi, Golbs, & Hoyer, 1999) of the Social
Interaction Anxiety Scale (SIAS; Mattick & Clarke, 1998)
was used to assess social phobia fears. The response options
of the 20 items range from 0 (not at all) to 4 (extremely). The
German version has shown excellent internal consistency
(Cronbach’s & = 0.94) and a high level of 3-week test-retest
reliability (r = 0.92).

Performance anxiety and school anxiety. Performance
anxiety and school anxiety were measured using a subscale
of the German revision (PHOKI; Dopfner, Schnabel, Goletz,
& Ollendick, 2006) of the Fear Survey Schedule for Chil-
dren-Revised (FSSC-R; Ollendick, 1983). The 9-item sub-
scale implies a response format ranging from 0 (none) to 2
(a lot) and has shown moderate internal consistency
(Cronbach’s « = 0.78).

Procrastination. Procrastination was assessed with the
German Questionnaire for Procrastination (APROF;
Hocker, Engberding, & Rist, 2013). It measures three sub-
scales and contains 18 items on a 7-point Likert scale
ranging from 1 (never) to 7 (always). The authors stated
good psychometric properties, publications about the psy-
chometric properties are not available. We used the indi-
vidual average score by computing the mean value of the
subscales.

Emotion regulation. Emotion regulation skills were
assessed with the German Questionnaire for Assessment of
Emotion Regulation in Children and Adolescents (FEEL-K]J;
Grob & Smolenski, 2009). The 90-items questionnaire
measures 15 regulation strategies separately for fear, sadness
and anger as well as two secondary scales (functional regu-
lation and dysfunctional regulation). The response options
range from 1 (almost never) to 5 (almost always). It has
shown good to excellent internal consistency (Cronbach’s «
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for secondary scales = 0.82-0.93) and reliability (6-week
test-retest reliability for secondary scales r = 0.73-0.81).

Social behavior and learning behavior. Aiming to
assess social competent behavior and academic motiva-
tion, we used the German Student Assessment List for
Social and Learning Behavior (SSL; Petermann & Peter-
mann, 2014). It is a 40-items measure that provides two
secondary scales (social behavior and learning behavior) as
well as ten subscales. Each item can be rated from 0 (never)
to 3 (often). The SSL has shown good internal consistency
(Cronbach’s « for secondary scales = 0.88) and reliability
(7-week test-retest reliability for secondary scales r =
0.74-0.88).

Self-efficacy. Self-efficacy was rated on the German
General Self-Efficacy Scale (SWE; Schwarzer & Jerusalem,
1999). It contains 10 items that can be rated on a range from
1 (not at all true) to 4 (exactly true). It has shown good
internal consistency (Cronbach’s & = 0.80-0.90) and crite-
rion-related validity.

STATISTICAL ANALYSIS

Preliminary analyses

We examined the distribution of the outcome variables and
applied transformations aiming to normalize the distribu-
tions when required. The impact of outliers was reduced by
assigning the score a value that is one unit larger/smaller
than the next most extreme value of that variable (Tabach-
nick & Fidell, 2014). Missing values were not replaced. In
order to reduce potential biases, we assessed the compara-
bility of participants with and without missing data
including data at baseline, 1-month follow-up, 4-month
follow-up and 12-month follow-up using two-tailed t-tests.
In the event of significance, we included complete datasets
only.

Model building

Following the model building procedure of Singer and
Willett (2003), firstly, we computed unconditional means
models; secondly, unconditional growth models and thirdly,
conditional growth models with random intercepts and
random slopes. Measurement points (Level 1) were nested
within individuals (Level 2). Effect sizes were computed as
Cohen’s d by using the difference between the raw scores at
baseline and 12-month follow-up divided by the baseline
standard deviation.

Additional analyses

Clinical significance was assessed by computing the reliable
change index (Jacobson & Truax, 1991). The reliable change
is defined as the change in a patient’s score divided by the
standard error of the difference of the test. To assess pretest
and 12-month differences in the diagnostic classification
(unproblematic user vs. high-risk user or pathological user)

according to the clinical interview, the McNemar -Test was
applied. Exploratory analyses comprised exploratory condi-
tional growth models including one predictor at a time,
comprising gender, age, gamer (measured by stating to play
games “often” or “very often”) vs. non-gamer (measured by
stating to play games “sometimes”, “rarely” or “never”),
pretest CSAS-SR score, and mean-centered secondary
outcome measures at pretest.

Preliminary analyses and additional analyses, except of
the growth models, were computed using SPSS version 25.0
(IBM Corp. Released, 2017). Intent-to-treat analyses were
evaluated with growth models in a hierarchical linear model
framework using the Ime function in the nlme package from
the R project (Pinheiro, Bates, DebRoy, Sarkar, & R Core
Team, 2019).

Ethics

The presented data were collected in the context of the
registered PROTECT+- study (ClinicalTrials.gov: NCT03582839).
The trial was approved by the University of Education
Heidelberg Research Ethics Committee and was conducted in
consensus with the Declaration of Helsinki. Prior to admis-
sion, participants and legal guardians of underage participants
received oral and written information about the aim and the
scope of the study as well as the procedure including the
follow-up assessments, and completed an informed written
consent.

RESULTS

Preliminary analyses

Overall, of the 54 patients who started the intervention,
55.6% attended all sessions, 33.3% attended three sessions,
1.9% attended two sessions, and 9.3% attended one session.
Attrition for paper-pencil diagnostic data was 3.7% at pre-
test, 18.5% at posttest, 42.6% at the 4-month follow-up, and
38.9% at the 12-month follow-up (for the clinical interview
33.3%). At pretest, 69.2% (n = 36) specified playing games
“often” or “very often”. Table 1 shows the means and
standard deviations of all primary and secondary outcome
measures for all study data collection points. It is note-
worthy, that mean symptom severity improved in all
outcome measures after 12 months. Fig. 2 visually presents
the descriptive statistics of the primary measures over 12
months. Distributions of the outcome variables approxi-
mated normality, except amount of time spent online, which
was normalized with a log transformation, and DIK] as well
as SIAS, which were normalized with a square root trans-
formation. Participants with and without missing data
differed significantly in the minimum of one measurement
point in the following variables, thus complete data sets only
were included: CIUS (n = 26 complete data sets), CSAS-PR
(n = 16 complete data sets), SDQ-SR (n = 26 complete data
sets), APROF (n = 26 complete data sets), and SSL-Learning
(n = 26 complete data sets). The exploration of patterns of
missing data showed higher strain in non-completers (in
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Table 1. Descriptive data at all measurement points

12-Month follow-

Pretest Posttest 4-Month follow-up up
Outcome measure M (SD) M (SD) M (SD) M (SD)
Primary outcome measures

TUD self-report 2349 (9.31) 2404 (927) 2145 (9.17) 1414 (821)
(CIUS; n = 52/44/31/33)

IUD self-report 16.75 (9.43) 17.21 (9.35) 14.58 (9.09) 9.75 (7.35)
(CSAS-SR; n = 52/44/31/33)

IUD parental report 3569  (9.26) 27.79 (11.80) 2972 (12.30) 26.80 (11.47)
(CSAS-PR; n = 43/28/32/34)

Secondary outcome measures

Amount of time spent online 4.14 (2.30) 3.87 (2.61) 3.94 (2.47) 3.49 (1.84)
(n = 50/43/30/33)

Psychopathology self-report 10.62 (5.45) 11.48 (5.50) 11.16 (5.33) 9.97 (5.27)
(SDQ-SR; n = 52/44/31/33)

Psychopathology parental report 15.75 (6.61) 12.36 (6.34) 1341 (6.23) 12.00 (5.79)
(SDQ-PR; n = 44/28/32/34)

Depressive symptoms 13.25 (7.09) 12.58 (7.43) 10.84 (6.74) 9.78 (8.40)
(DIKJ; n = 52/43/31/32)

Social anxiety 21.69 (13.25) 20.57 (14.92) 20.71 (12.99) 17.69 (14.82)
(SIAS; n = 52/44/31/32)

Performance anxiety and school anxiety 5.58 (4.25) 5.88 (4.83) 5.35 (4.40) 431 (4.43)
(PHOKL; n = 52/43/31/32)

Procrastination 3.40 (1.16) 3.33 (1.18) 3.31 (1.08) 3.38 (1.26)
(APROF; n = 52/43/31/32)

Functional regulation 124.94 (27.84) 129.36 (31.08) 128.50 (28.83) 130.82 (31.09)
(FEEL-KJ; n = 52/44/30/33)

Dysfunctional regulation 74.10 (19.32) 75.89 (15.81) 74.60 (15.68) 72.23 (18.38)
(FEEL-KJ; n = 52/44/30/33)

Social behavior 5844  (8.70) 5850  (10.04) 5907  (7.98) 60.38 (8.75)
(SSL; n = 52/43/31/32)

Learning behavior 33.98 (7.75) 34.88 (8.06) 37.42 (6.24) 35.03 (8.19)
(SSL; n = 52/43/31/32)

Self-efficacy 28.15 (6.66) 28.62 (5.73) 30.19 (4.89) 30.07 (5.55)

(SWE; n = 52/43/31/32)

Note: Amount of Time Spent Online is presented in hours per day. CIUS = Compulsive Internet Use Scale; CSAS-SR = Video Game
Dependency Scale Self-Report; CSAS-PR = Video Game Dependency Scale Parental Report; SDQ-SR=Strengths and Difficulties
Questionnaire Self-Report; SDQ-PR = Strengths and Difficulties Questionnaire Parental Report; DIK] = German version of the Children's
Depression Inventory; SIAS = Social Interaction Anxiety Scale; PHOKI = German revision of the Fear Survey Schedule for Children-
Revised; APROF = German Questionnaire for Procrastination; FEEL-K] = German Questionnaire for Assessment of Emotion Regulation
in Children and Adolescents; SSL = German Student Assessment List for Social and Learning Behavior; SWE = German General Self-

Efficacy Scale.

CIUS at posttest and at 4-month follow-up; in CSAS-PR at
pretest; in SDQ-SR at posttest; in APROF at posttest; in SSL
at pretest, at posttest and at 12-month follow-up).

Primary and secondary outcome analyses

Changes in IUD symptoms as well as in comorbid symp-
toms were examined using growth models in a hierarchical
linear model framework. Table 2 presents the results of the
unconditional growth models of all primary and secondary
outcome measures. All primary outcome variables showed
a significant reduction in symptom severity over time and
medium to large effect sizes between pretest and 12-month
follow-up. The reduction in the amount of time spent
online was not significant. Considering second outcome
measures, there was a significant reduction in symptom

severity in SDQ-PR, DIK], SIAS, and PHOKI showing
small to medium effect sizes.

Additional analyses

Aiming to assess variables predicting the individual
symptom courses, we conducted exploratory analyses for
the CSAS-SR. Conditional growth models including
gender, age, gaming vs. non-gaming, the centered pretest
CSAS-SR score, as well as the centered pretest scores of the
secondary outcomes (amount of time spent online, total
score of general psychopathology, total score of depressive
symptoms, total score of social anxiety, total score of per-
formance anxiety and school anxiety, average score of
procrastination, total scores of functional and dysfunc-
tional emotion regulation skills, total scores of social
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Fig. 2. Descriptive statistics chart of the primary outcome variables over the period of 12 months. CIUS = Compulsive Internet Use Scale;

CSAS-SR = Video Game Dependency Scale Self-Report; CSAS-PR = Video Game Dependency Scale Parental Report

Table 2. Results of fixed effects parameters for change in IUD symptoms and secondary outcomes

Variable Parameter Estimate SE t value P value d
Primary outcome measures

IUD self-report Intercept 22.395 1.573 14.24 <0.001

(CIUS; n = 26) Time —0.664 0.119 —5.59 <0.001 1.004
IUD self-report Intercept 17.283 1.261 13.71 <0.001

(CSAS-SR; n = 54) Time —0.534 0.091 —5.86 <0.001 0.743
IUD parental report Intercept 29.240 2.280 12.82 <0.001

(CSAS-PR; n = 16) Time —0.514 0.159 —3.24 0.002 0.961

Secondary outcome measures

Amount of time spent online Intercept 0.622 0.028 21.86 <0.001

(n = 54) Time —0.003 0.002 —-1.18 0.243 0.283
Psychopathology self-report Intercept 10.183 0.819 12.43 <0.001

(SDQ-SR; n = 26) Time —0.033 0.078 —0.42 0.674 0.118
Psychopathology parental report Intercept 14.732 0.857 17.19 <0.001

(SDQ-PR; n = 50) Time —0.177 0.064 —2.76 0.007 0.567
Depressive symptoms Intercept 3.709 0.143 25.90 <0.001

(DIKJ; n = 54) Time —0.186 0.043 —4.29 <0.001 0.489
Social anxiety Intercept 4.714 0.235 20.04 <0.001

(SIAS; n = 54) Time —0.177 0.063 —2.81 0.006 0.302
Performance anxiety and school anxiety Intercept 5.686 0.584 9.73 <0.001

(PHOKIL; n = 54) Time —0.112 0.043 —2.62 0.010 0.297
Procrastination Intercept 3.069 0.198 15.48 <0.001

(APROF; n = 26) Time 0.022 0.022 1.00 0.322 0.022
Functional regulation Intercept 126.576 3.442 36.78 <0.001

(FEEL-KJ; n = 54) Time 0.299 0.351 0.85 0.396 —-0.211
Dysfunctional regulation Intercept 74.441 2.223 33.48 <0.001

(FEEL-KJ; n = 54) Time —0.167 0.221 —0.759 0.450 0.097
Social behavior Intercept 58.210 1.162 50.09 <0.001

(SSL; n = 54) Time 0.155 0.111 1.40 0.164 —0.222
Learning behavior Intercept 37.283 1.231 30.27 <0.001

(SSL; n = 26) Time —0.035 0.118 —0.296 0.768 —0.135
Self-efficacy Intercept 28.692 0.760 37.75 <0.001

(SWE; n = 54) Time 0.115 0.066 1.74 0.085 —0.289

Note: Intercept reflects pretest score, and time reflects linear change per month. Amount of Time Spent Online is presented in hours per day,
the variable was log transformed. CIUS = Compulsive Internet Use Scale; CSAS-SR = Video Game Dependency Scale Self-Report; CSAS-
PR = Video Game Dependency Scale Parental Report; SDQ-SR = Strengths and Difficulties Questionnaire Self-Report; SDQ-PR =

Strengths and Difficulties Questionnaire Parental Report; DIK] = German version of the Children's Depression Inventory; SIAS = Social

Interaction Anxiety Scale; PHOKI = German revision of the Fear Survey Schedule for Children - Revised; APROF = German

Questionnaire for Procrastination; FEEL-K] = German Questionnaire for Assessment of Emotion Regulation in Children and Adolescents;
SSL = German Student Assessment List for Social and Learning Behavior; SWE = German General Self-Efficacy Scale; SE = standard error;

d = Cohen's d statistic.
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behavior and learning behavior, and total score of self-ef-
ficacy) were computed by including one at a time. Thereof
the pretest CSAS-SR score was the only significant pre-
dictor indicating an interaction effect with time, i.e. in-
dividuals with higher pretest CSAS-SR scores showed a
higher rate of change over time (P = 0.005). Beyond the
statistical significance, we assessed clinical significance of
the reduction in symptom severity of the primary outcomes
at 12-month follow-up. The reliable change was computed
for CIUS (n = 32) only, given to lacking norms for the
adapted version of the CSAS. According to CIUS, 88.9% (n
= 8) of the pathological users improved reliably (11.9%
showed no reliable change), 80.0% (n = 8) of the high-risk
improved reliably (10.0% showed no reliable change and
10.0% showed a reliable deterioration), and 61.5% (n = 8)
of the unproblematic users improved reliably (15.4%
showed no reliable change and 23.1% showed a reliable
deterioration). In total, 25.0% (n = 8) recovered (patho-
logical use at pretest and maximum high-risk use at 12-
month follow-up), the incidence rate was 0.0%.

The semi-structured clinical interview measured IGD
and ng-PIU separately. The presence of each symptom was
rated for the past 4 weeks and for 12 months prior. In case of
symptom-onset, the change-point was evaluated using a
calendar. In the IGD section 38.9% (n = 14) were classified
as high-risk/pathological users at 12 months prior and as
unproblematic users during the past 4 weeks. 2.8% (n = 1)
were classified as unproblematic users at 12 months prior
and as high-risk/pathological users during the past 4 weeks.
In the ng-PIU section 33.3% (n = 12) were classified as
high-risk/pathological users at 12 months prior and as un-
problematic users during the past 4 weeks. 0% was classified
as unproblematic users at 12 months prior and as high-risk/
pathological users during the past 4 weeks. The McNemar-
Test showed a significant difference in the proportion of the
categories unproblematic use vs. high-risk/pathological use
(IGD P = 0.001; ng-PIU P < 0.001) between the current
classification and the retrospective classification from 12
months prior.

DISCUSSION AND CONCLUSIONS

The aim of the current study was the evaluation of the long-
term effects of the manualized early intervention program
PROTECT+ for adolescents suffering from IUD. The self-
selected sample participated in a 4-session brief therapy
program and was assessed at pretest, posttest, 4 months and
12 months after admission. It was hypothesized, that the
participants would show a reduction in IUD symptom
severity after 12 months (primary outcome measure).
Furthermore, a reduction in risk-related factors as well as an
increase in associated protective variables was hypothesized
(secondary outcome measures).

The results showed a significant reduction in both self-
reported (CIUS and CSAS-SR) and parental reported
(CSAS-PR) symptom severity after 12 months with medium
to large effects. The presented results are in line with earlier

research which showed beneficial effects of CBT-based in-
terventions in individuals suffering from IUD (Stevens et al.,
2018). Moreover, to our knowledge, this is the first study to
show large effects over a 12 month period in adolescents.

Although we used multiple primary variables given to
the lacking gold standard in measuring IUD, the results
consistently show a long-term symptom reduction after 12
months. The reliable change index confirmed the clinical
significance of the provided results. Most of the participants
showed a reliable improvement, however, a minority showed
no reliable change or even a reliable deterioration.

Exploratory growth models revealed more beneficial ef-
fects in more impaired individuals. The other potential
predictors showed no effect on the symptom course, which
could be attributed to the small sample size. Further studies
should inquire moderating and mediating effects of third
variables for detecting underlying relatedness.

Moreover, changes in the amount of time spent online
were not significant. The amount of time spent online or
playing games is not a part of the DSM-5 criteria, never-
theless it is an indicator of pathological use. Comparing
the pretest scores of the PROTECT+ patients with the
German national average, we found that the pretest scores
were not elevated. The PROTECT+ patients spent 4.1
hours per day online on average and the national average
in adolescents aged 14-29 years is 4.2 hours (Koch &
Frees, 2017). Since the goal of the program is not a total
abstinence of Internet use and/or gaming activities, but a
controlled use, a significant reduction below the national
average was not made to be a target.

Looking at the descriptive statistics, an unexpected
finding is the initial worsening from pretest to posttest in the
self-reported measures. The increase (on average 0.6 CIUS
points and 0.5 CSAS-SR points) was not significant, never-
theless it was unexpected. A possible explanation for this
might be an increasing problem awareness of the patients
during the treatment. Another possible explanation is that
adolescents trivialized their Internet use and gaming
behavior at the beginning. This would be in line with the
relatively low motivation for participation, which also is in
line with previous research findings (Lindenberg, Szasz-
Janocha, Schoenmaekers, Wehrmann, & Vonderlin, 2017;
Wolfling et al, 2019). Arguments against a potentially
harmful effect of the intervention are first that the initial
worsening arised in the self-report only and second that
afterward symptom severity declined considerably.

Regarding the comorbid symptoms, descriptive statistics
showed an improvement after 12 months in all variables, a
significant improvement was found in the parental report of
the general psychopathology (SDQ-PR), in depressive
symptoms (DIK]J), in social anxiety (SIAS) as well as per-
formance anxiety and school anxiety (PHOKI). This is
consistent with previous findings that show an elevated
psychopathology as well as a high comorbidity of IUD
(Anderson et al., 2016; Carli et al., 2013; Ho et al., 2014; Ko,
Yen, Yen, Chen, & Chen, 2012; Mihara & Higuchi, 2017),
especially with depression and anxiety disorders (Bargeron
& Hormes, 2017; Mannikko et al., 2015; Mentzoni et al.,
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2011), as well as a reduction in these comorbid symptoms
after CBT for treating IUD (Stevens et al., 2018).

Furthermore, the high discrepancy between self-reports
and parental reports are noteworthy. One possible expla-
nation might be a lack of problem awareness on part of the
adolescents. Another reason could be different limits of
tolerance. Encouragingly and most importantly, over 12
months both, parents and adolescents, reported a significant
reduction in symptom severity.

Two major limitations of the present study should be
considered. First, because of the low motivation for partic-
ipation, we had to adapt the originally planned randomized
controlled study design to a one-armed intervention study
without a control group. Although, the efficacy of the
PROTECT program has been shown in a school-based
prevention trial within the scope of a RCT (Lindenberg,
2018), we do not know how symptom severity would have
developed without the intervention in the present trial,
taking into account the chance that spontaneous remission
could occur in adolescents (Lau, Wu, Gross, Cheng, & Lau,
2017; Wartberg & Lindenberg, 2020). This limitation is a
crucial point, since recent reviews criticized a lack of well-
designed IUD treatment studies (King et al, 2017; Zajac
et al,, 2017). The low enrollment rates as well as the high
dropout rate seem to be a common difficulty in the treat-
ment of patients suffering from IUD (Lindenberg et al,
2017; Wolfling et al., 2019) and this requires special atten-
tion. The dropout rate between enrollment and actual
participation (29%) corresponds to other intervention
studies treating IUD (Wartberg et al., 2014; Wolfling et al.,
2019), and the dropout in general mental health treatment
(Wells et al., 2013). All in all, the dropout and absenteeism
during the sessions might have biased the presented results.
Furthermore, exploratory analyses of differences in partici-
pants with complete and with missing data showed higher
strain in non-completers in various variables at different
measurement points. This indicates an underestimation of
symptom severity but should be interpreted with caution
given to the small sample sizes. As a result, further research
should focus on multicentered and international random-
ized controlled clinical trials to confirm the presented re-
sults.

Secondly, we did not use objective inclusion criteria for
study participation, e.g., a diagnostic interview to assure an
IUD diagnosis. On the one hand, this was in order to pro-
vide the intervention at low-threshold to counteract the low
treatment motivation of individuals suffering from IUD
(Lindenberg et al., 2017; Wolfling et al., 2019). On the other
hand, the study aimed to target participants in early stages of
the disease (early intervention program) characterized by
suffering from single symptoms but not necessarily fulfilling
the full diagnosis of IUD. Furthermore, exploratory analyses
showed a higher reduction in symptom severity in in-
dividuals with higher IUD symptom scores indicating even
more beneficial effects in more impaired individuals. Despite
this, a generalization of the presented results cannot be
made. Another limitation of the present study is the limited
validity of several diagnostic tools. While the existing

validation of the psychometric properties of some tools (e.g.,
CSAS, CIUS) do not cover the total age span of the present
sample, the CSAS has been adapted by including IUD in
general, which might affect the validity additionally.
Furthermore, the clinical interview was only conducted at
12-month follow-up and might be biased by the retrospec-
tive application. Since uniform criteria are still lacking, and
valid psychometric measures are rare, we applied several
primary outcome measures. Nevertheless, there is a need for
valid measures of IUD, especially for younger age groups.

In conclusion, the provided clinical trial is to the best of
our knowledge the first study evaluating the long-term ef-
fects of an early intervention program for adolescents with
IUD, that is registered and based on a manual (Lindenberg
et al., 2020). Although the efficacy of PROTECT+ should be
confirmed in a RCT, the presented results are promising in
respect of the effects of CBT treatment of IUD.
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