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Abstract
Adolescents show a high vulnerability for addictive gaming patterns on the one hand and immature emotion regulation (ER) 
abilities as a risk factor for mental disorders on the other hand. We investigated the predictive value of ER difficulties on 
problematic gaming (PG) considering age groups (children vs. youths) and gender cross-sectionally and prospectively in a 
representative sample of German adolescents via online survey with two measurement points 14 months apart. General Pois-
son, logistic, and multinomial regression models were estimated to predict gaming patterns by ER difficulties controlling for 
age group and gender. Results revealed ER difficulties to be significantly associated with PG. Moreover, subgroup analyses 
indicated differing ER patterns for children vs. youths and boys vs. girls: for children, higher PG values were associated 
with emotional awareness and emotional clarity whereas for youths it was the acceptance of emotional responses. Moreover, 
gender differences implicated that boys with PG had more deficits in goal-oriented behavior as well as emotional aware-
ness while affected girls were lacking emotional clarity and had problems with the acceptance of their emotional responses. 
Interestingly, procrastination was a significant predictor for PG irrespective of subgroups. Furthermore, longitudinal analyses 
indicated that difficulties in ER promoted PG while stronger procrastination tendencies maintained it. With the inclusion of 
procrastination, which can be understood as a maladaptive ER strategy, a broader picture of ER difficulties as a risk factor 
for PG could be drawn. The findings support a better understanding of PG etiology and the development of targeted preven-
tion and intervention measures.
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Introduction

Problematic gaming in adolescents

In the course of the technological progress of the last dec-
ade, computer, console and mobile games became a regular 
companion in the everyday life of many adolescents. Gam-
ing times increased during the COVID-19 pandemic and 
repeated (partial) lockdowns with the closure of schools 
or leisure facilities [1, 2]. Most adolescents use digital 
games in an unproblematic recreational way, but for some, 
excessive gaming leads to serious consequences due to the 

development of an addictive behavior interfering with aca-
demic, family, and/or social life. A recent meta-analysis with 
an average subject age of 17.5 years indicated a global preva-
lence of addictive gaming around 3% [3]. The authors of this 
paper emphasize the prevalence to be highest in adolescents.

Problematic gaming (PG) behavior was first introduced 
as Internet Gaming Disorder (IGD), a “condition for fur-
ther research”, in the appendix of the fifth version of the 
“Diagnostic and Statistical Manual for Mental Disorders” 
(DSM-5) in 2013 [4]. For an IGD, five out of nine diagnos-
tic criteria based on pathological gambling and substance 
use disorders need to be fulfilled within the past 12 months. 
Moreover, the term Gaming Disorder (GD) was recently 
included in the eleventh version of the "International Clas-
sification of Diseases and Related Health Problems" (ICD-
11) [5]. GD is described by the following criteria: (1) loss of 
control over gaming, (2) increasing prioritizing of gaming 
and (3) continued gaming despite negative consequences 
which have to be present for at least 12 months and lead to 
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significant impairment in personal, educational and social 
life. Furthermore, to understand potentially harmful precur-
sor GD patterns, Hazardous Gaming (HG) has been included 
to describe at-risk behavior. The conceptualization of PG 
varies between the two classification systems due to a dif-
fering weighting of symptoms as well as resulting impair-
ments [6]. While the DSM-5 allows a broader screening on 
a population level, the ICD-11 has a higher specificity to 
differentiate between normal, at-risk and pathological gam-
ing [6, 7]. To account for both definitions, in this paper the 
term PG will be used as an umbrella term for IGD and GD.

PG is based on a complex etiology and a wide range of 
biological, psychological, family, and other environmental 
risk factors have been identified [8–10]. Regarding gen-
der, the occurrence of PG is substantially associated with 
being male [8, 9]. The influence of adolescent age on PG is 
unclear, partly because little research has been conducted 
among children [9]. Especially adolescents with high levels 
of family conflict and poorer relationships are at high-risk 
for PG [8, 11]. Hence, an escape into the world of gaming 
might be a dysfunctional coping strategy to alleviate nega-
tive feelings and stressful situations [12, 13].

Emotion regulation

The concept of emotion regulation (ER) and its association 
with psychopathology have been intensively studied during 
the last years [14–16]. Tull and Aldao differentiate between 
ER abilities and strategies [17]. The ability to recognize, 
understand and regulate one’s own emotions is seen as dis-
positional and describes the typical way in which people 
experience their emotions. Therefore, it focuses primarily 
on the person’s general regulation potential while ER strat-
egies like reappraisal, suppression or procrastination refer 
to specific behaviors that actively influence the experience 
or expression of emotions and can be directly targeted in 
psychotherapy [18]. The maladaptive strategy procrastina-
tion describes the delay of necessary or important activities 
even though the postponement of these obligations results 
in negative consequences [19] and is seen as a failure of 
self-regulatory competencies [20]. Current research indi-
cates that the general procrastination tendency of a person 
is a relatively stable trait, even though contextual factors 
might influence the degree of procrastination [21]. Accord-
ingly, difficulties in ER are associated with mental disorders 
including behavioral addictions [22, 23].

The development of ER continues into early adulthood 
[24, 25]. Contrary to a linear assumption that the efficacy 
of ER skills grows with age, current research suggests that 
there is a major reorganization of ER during adolescence 
with an increased use of maladaptive strategies [25–27]. 
These findings emphasize the severe challenges adoles-
cents face during puberty—a critical developmental period 

with a high vulnerability for mental disorders in general 
[24]. Moreover, neurobiological evidence indicate that 
immature prefrontal and limbic regions promote insuffi-
cient emotion regulation and might therefore be especially 
affected by conflicting emotions in decision-making pro-
cesses [24].

Problematic gaming and emotion regulation

Cross-sectional studies could find an association between 
emotional dysregulation and PG among adolescents [23, 
28–31]. Regarding the maladaptive ER strategy procrasti-
nation, there are hints for a positive association between high 
levels of procrastination and the clinical severity of PG in 
young adults [32]. First longitudinal studies highlight that 
ER difficulties could predict PG [33–35].

However, the listed studies display various limitations: 
firstly, comparability of studies and generalizability is lim-
ited due to varying definitions of PG not including all diag-
nostic criteria of DSM-5 or ICD-11 [23, 28, 31–33] and only 
one study having investigated a representative sample [31]. 
Moreover, the assessment of ER does not implement the dif-
ferentiation in ER abilities and strategies proposed by Tull 
and Amendola (2015) and, therefore, does not capture the 
concept in its full complexity [30, 31, 34]. Among children 
and adolescents the current research supports an association 
between procrastination and problematic social media or 
internet use [36–38]. To the best of our knowledge, procras-
tination and its specific association with PG in adolescents 
have not yet been examined. Furthermore, no differentiated 
analyses on ER and PG accounted for adolescent age groups 
(older children vs. youths) and gender as well as the time 
course of gaming patterns.

The present study

From a developmental perspective, it remains an open ques-
tion which ER aspects specifically promote or maintain the 
occurrence of PG and its manifestations as hazardous or 
disordered gaming in adolescence. The current study aimed 
to close a significant gap in the understanding of ER dif-
ficulties and PG in a critical age group. For the first time, a 
representative sample of older children (10–13 years) and 
youths (14–17 years) was investigated regarding symptoms 
of PG based on standardized DSM-5/ICD-11 criteria and ER 
abilities from a cross-sectional and prospective perspective. 
Different ER strategies, the effects of age groups and gender 
as well as the development of different gaming patterns over 
time were considered to identify specific risk factors for a 
better understanding of PG and detect potential targets in 
individualized prevention and treatment measures.
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Materials and methods

Participants and procedures

The current study was part of a large representative online 
survey on digital media use among adolescents and con-
ducted with the help of the established German market 
and opinion polling company forsa in September 2019 and 
November 2020. Initially, 23,716 adults between the ages 
of 28 and 75 were contacted via e-mail with a response-
rate of 12,427 individuals. 1733 of these households 
reported to have children between the ages of 10 and 17. 
After asking them to participate, 1221 adolescents agreed 
to be part of the study and completed the questionnaires 
at the first measurement point. 659 of those participated in 
the follow-up. In terms of age, gender and region of resi-
dence, representativity of the proportion was given. Two 
adolescent age groups were considered based on the Ger-
man social code (“Sozialgesetzbuch”) defining children as 
being younger than 14 years and youths as being younger 
than 18 years [39]. All adolescents and their caregivers 
provided informed consent prior to the participation and 
could withdraw from the study at any time. Participants 
did not receive any compensation. The overall average 
response time to complete all questionnaires was 26 min 
including breaks. Both national and international ethical 
guidelines, in accordance with the Declaration of Helsinki, 
were followed in the realization of the study. The “Local 
Psychological Ethics Commission at the Center for Psy-
chosocial Medicine” (LPEK) of the “University Medical 
Center Hamburg Eppendorf” (UKE) gave its approval.

Measures

Problematic gaming

The Internet Gaming Disorder Scale (IGDS) by Lemmens 
et al. [40], based on the DSM-5 criteria for IGD [40], was 
used to assess PG symptoms among adolescents in the 
baseline-sample. Composed of nine questions with binary 
answer options (0 = “no”/1 = “yes”), the cut-off for patho-
logical gaming was reached at five or more points. Accord-
ingly, higher scores in the IGDS indicated more severe 
PG. The questionnaire was repeatedly used among German 
adolescents and showed an overall suitability and validity 
to identify IGD among this age group on a population level 
[39]. In the baseline sample, Cronbach’s α for the IGDS 
was 0.85, indicating a good internal consistency.

The Gaming Disorder Scale for Adolescents (GADIS-
A), an instrument created by Paschke et al. [6], was used 
to assess PG based on the ICD-11 criteria of GD and 

HG [6]. It comprises two factors, cognitive behavioral 
symptoms and negative consequences, combined with a 
time criterion. The questionnaire was composed of nine 
statements regarding the symptomatology with response 
options on a five-point Likert-scale (0 = “strongly disa-
gree” to 4 = “strongly agree“). An additional item, the time 
criterion, assessed the frequency of symptoms with four 
response options (0 = “not at all” to 3 = “almost daily”). 
GD was assumed, if the cut-offs for both factors were 
reached and the time criterion was fulfilled. However, 
if the time criterion and/or the cut-off value for negative 
consequences were not reached, HG was indicated [6]. 
Cronbach’s α values of 0.93 in the follow-up sample (fac-
tor 1 “cognitive behavioral symptoms” = 0.89; factor 2 
“negative consequences” = 0.90) demonstrated an excel-
lent internal consistency.

The development of gaming patterns between the two 
measurement points was described by four categories: (1) no 
or unproblematic gaming behavior (IGDS < cut-off at base-
line and GADIS-A < cut-offs at follow-up); (2) remission of 
PG (IGDS ≥ cut-off at baseline and GADIS-A < cut-offs at 
follow-up); (3) constant PG (IGDS ≥ cut-off at baseline and 
GADIS-A ≥ cut-offs at follow-up); (4) new PG (IGDS < cut-
off at baseline and GADIS-A ≥ cut-offs at follow-up).

Emotional dysregulation

Emotional dysregulation was assessed through the short 
form of the Difficulties in Emotional Regulation Scale 
(DERS-SF) by Kaufman et al. [41]. In this widely used 
18-item measure with response options on a five-point Lik-
ert-scale (1 = “almost never” to 5 = “almost always”), higher 
scores indicated greater emotional regulation difficulties. In 
the past, the instrument has demonstrated a good fit for ado-
lescents [42, 43]. The internal consistency for the total ques-
tionnaire among the baseline-sample was good (Cronbach’s 
α = 0.90). Six subscales were differentiated with excellent 
to questionable internal consistency in the present sample: 
deficits in emotional awareness (Cronbach’s α = 0.67), lack 
of emotional clarity (Cronbach’s α = 0.81), non-acceptance 
of emotional responses (Cronbach’s α = 0.71), deficits in 
engaging in goal-directed behavior (Cronbach’s α = 0.84), 
difficulties in impulse control (Cronbach’s α = 0.90) and 
limited access to emotion regulation strategies (Cronbach’s 
α = 0.78) [14]. Due to the novel differentiated ER strategy 
approach with respect to PG, the subscale emotional aware-
ness was kept for further analysis although it’s internal con-
sistency was below the threshold that is regarded as accept-
able (Cronbach’s α > 0.70) [44].

The Procrastination Questionnaire for Students (PFS-
4) [45] was used to measure tendencies of behavioral 
avoidance, a short-term (maladaptive) emotion regulation 
strategy. Higher values in the PFS-4 indicated  stronger 
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tendencies to procrastinate [46]. Initially, it was validated 
among German university students [45] but due to its simple 
structure with four items, answered on a five-point Likert-
scale (1 = “[almost] never” to 5 = “[almost] always”) related 
to academic tasks, it could prove suitability for high school 
students in clinical and research settings [47]. Moreover, an 
excellent internal consistency in the baseline sample further 
supported the use among adolescents (Cronbach’s α = 0.90).

Data analyses

All statistical analyses were performed with the software 
package R version 4.0.3 [48]. The data was analyzed calcu-
lating absolute and relative frequencies with 95% confidence 
intervals for categorical variables and mean values with 
standard deviations for metric variables with the statistical 
package psych. To account for the right-skewed distribution 
of IGDS and GADIS-A scores, Poisson regression models 
were computed for the cross-sectional and the longitudinal 
analyses (package stats). Adolescent age groups (children vs. 
youths) and gender were included as covariates. DERS and 
PFS scores were z-scaled for easier interpretability. Moreo-
ver, general logistic regression models were estimated to 
differentiate between the different patterns of PG over time. 
Finally, a multinomial logistic regression analyzed predic-
tors for different gaming patterns (no gaming, HG and GD 
compared to frequent, but unproblematic gaming behavior; 
R package nnet). All model requirements have been carefully 
reviewed before analysis.

Results

Sample characteristics

Demographic, emotion-regulation, and gaming pattern char-
acteristics for the baseline and follow-up survey are pre-
sented in Table 1.

Cross‑sectional analyses

General Poisson model

To evaluate the influence of emotional dysregulation on 
PG while controlling for age groups and gender, we con-
ducted a multivariate general Poisson regression analysis 
(see Table 2). Both ER measures, based on DERS and PFS 
score, and the covariates were significantly associated with 
more symptoms of PG. The overall model showed a variance 
explanation of 59.9% (R2 Nagelkerke = 0.60).

Subsample analyses at baseline

To gain further insight into the developmental role of ER on 
PG, different ER aspects were separately investigated for age 
groups (while controlling for gender; Table 3). For children, 
a lack of emotional clarity and deficits in emotional aware-
ness were significantly associated with more PG scores. For 
youths, however, higher values in non-acceptance of emo-
tional responses were a significant predictor for PG symp-
toms. Higher procrastination and male gender (covariate) 
were significantly associated with PG in both subsamples.

With regard to gender differences (controlled for age 
group), a subgroup analysis between girls and boys showed 
that more deficits in goal-directed behavior and problems 
with emotional awareness in boys was associated with higher 
PG scores. For girls on the other hand, significant predic-
tors for higher PG scores were greater non-acceptance of 
emotional responses and a lack of emotional clarity. Higher 
scores for procrastination were significantly associated with 
higher PG scores among both genders (see Table 4).

Longitudinal analyses

Longitudinal general Poisson model

Risk factors for prospective PG were identified estimating 
a general Poisson model in the 14-month-follow-up sam-
ple. Accordingly, the influence of emotional dysregulation 
on PG based on the ICD-11 criteria of GD were investi-
gated while controlling for the gaming pattern at baseline, 
gender, and age group. Higher GADIS-A-scores after one 
year were significantly predicted by higher scores on both 
emotional dysregulation scales at baseline (see Table 5). 
Moreover, baseline IGDS scores served as a significant 
covariate whereas the variables age group and gender did 
not. The overall model explained a total variance of 87.7% 
(R2 Nagelkerke = 0.88).

Emotion regulation and prospective stability 
of problematic gaming

Based on the follow-up investigation after 14 months, four 
different gaming groups were identified. Their sample char-
acteristics are presented in Table 6.

By estimating a logistic regression model, the group 
of adolescents with new PG was compared to participants 
without PG (see Table 7). Age and gender could not be 
identified as significant covariates in the general longitu-
dinal Poisson model (after controlling for baseline gaming 
patterns) and were therefore not considered in the logistic 
regression model. The DERS total score reached the level 
of significance when comparing new PG to no PG groups. 
Accordingly, higher scores in the DERS increased the odds 
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Table 1   Sample characteristics

Missing values: migration background t0—n = 25 (0.9%), t1—n = 1 (0.15%), EL t0—n = 53 (4.34%), 
t1—n = 26 (3.95%), gaming group t0—n = 14 (1.15%), gaming group t1—n = 7 (1.06%)
SD standard deviation, EL estimated educational degree of the participant; EL low no, special school 
(“Förderschulabschluss”) or lower school certificate (“Hauptschulabschluss”), EL middle/high secondary 
school certificate (“Realschulabschluss”) to university entry qualification (“Abitur”); equivalence testing 
revealed no differences in the sample characteristics between baseline- and follow-up sample, IGDS inter-
net gaming disorder scale, GADIS-A gaming disorder scale for adolescents, DERS difficulties in emotion 
regulation scale, PFS procrastination questionnaire for students

Categories Baseline sample Follow-up sample
N (%)/mean (± SD; range)

Sociodemographic measures
 Absolute frequency 1221 659
  Children (10–13 years) 720 (58.97%) 378 (57.36%)
  Youths (14–17 years) 501 (41.03%) 281 (42.64%)

 Age in years 13.04 (2.39; 10–17) 13.11 (2.38; 10–17)
 Gender
  Female 563 (46.11%) 308 (46.74%)
  Male 658 (53.89%) 351 (53.26%)

 Place of residence
  Rural living 249 (20.39%) 111 (16.84%)
  Urban living 972 (79.61%) 548 (83.16%)

 School attendance
  Yes 1132 (92.71%) 601 (91.2%)
  No 88 (7.21%) 58 (8.80%)

 Educational level (EL)
  Low 99 (8.11%) 54 (8.19%)
  Middle or high 1069 (87.55%) 579 (87.86%)

Gaming pattern
 IGDS score (sum) 1.03 (2.46; 0 – 9) 1.87 (2.49; 0–9)
 IGDS-based gaming groups at baseline
  Unproblematic gaming (< 5) 1022 (83.7%) 545 (83.72%)
  Problematic gaming (≥ 5) 199 (16.3%) 106 (16.28%)

 GADIS-A score (sum) at follow-up 6.61 (6.74; 0–36) 5.93 (6.81; 0–36)
  Cognitive behavioral symptoms (sum) 2.05 (3.36; 0–20)
  Negative consequences (sum) 3.88 (3.98; 0–20)

 GADIS-A-based gaming groups at follow-up
  No frequent gaming 98 (14.87%)
  Unproblematic gaming 477 (72.38%)
  Hazardous gaming (HG) 69 (10.47%)
  Gaming disorder (GD) 8 (1.21%)

Emotion regulation measures
 DERS score (sum) 40.47 (12.46; 18–82) 39.55 (12.28; 18–82)
 DERS subscales
  Strategies 6.30 (2.83; 3–15) 6.19 (2.87; 3–15)
  Non-acceptance 6.30 (2.83; 3–15) 6.25 (2.79; 3–15)
  Impulsiveness 5.78 (3.06; 3–15) 5.63 (3.04; 3–15)
  Goal-oriented behavior 7.21 (3.08; 3–15) 6.98 (3.00; 3–15)
  Clarity 6.48 (2.82; 3–15) 6.40 (2.80; 3–15)
  Awareness 8.39 (2.89; 3–15) 8.27 (2.85; 3–15)

 PFS score (sum) 11.08 (4.03; 4–20) 10.91 (4.00; 4–20)
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of developing new PG behavior in the follow-up investiga-
tion by 1.83. Moreover, the group of remitted gamers were 
compared to participants with constant PG over the two 
measurement points to identify variables maintaining PG. 
In this model, lower procrastination scores increased the 
probability of being categorized into the group of remit-
ted gamers significantly among the follow-up sample (see 
Table 8).

Emotion regulation and gaming patterns at follow‑up

Finally, a multinomial logistic regression was conducted to 
examine the differences between gaming patterns according 
to ICD-11 definitions (see Table 9). While among hazardous 
gamers, both ER measurements were significant, for partici-
pants with a manifest GD only the DERS total score was a 
significant predictor.

Discussion

Within the present study, emotional dysregulation as a 
potential risk factor for PG was investigated in detail in 
a representative sample of adolescents while accounting 
for the PG criteria of the two most influential classifica-
tions systems as well as for age and gender effects from 
a cross-sectional and prospective perspective for the first 
time. Accordingly, risk factors for children and adolescents 
as well as for boys and girls with regard to their ER com-
petencies could be identified. By implementing the ICD-11 
criteria it was possible to distinguish ER factors contributing 
to HG or GD separately [24]. Lee and colleagues (2017) 
claim that PG should be seen as a heterogenous disorder 
and identify different subtypes [13]. Therefore, besides 
an impulsive-aggressive and a socially conditioned type, 
they discuss a subgroup with emotionally vulnerable traits 
using gaming as an escape or coping strategy [13]. Hence, 
emotional distress might trigger those adolescents, lacking 

Table 2   Emotion regulation characteristics as risk factors for prob-
lematic gaming in adolescents

IGDS internet gaming disorder scale, DERS difficulties in emo-
tion regulation scale, PFS procrastination questionnaire for students, 
DERS and PFS sum scores are z scaled, CI Confidence interval; age 
groups were comprised of children (10–13  years) and youths (14–
17 years), level of significance: p* < 0.05, p** < 0.01, p*** < 0.001

IGDS score

Predictors Incidence  
rate ratios

CI p

(Intercept) 0.14 0.11–0.19 < 0.001***
DERS sum score 1.36 1.27–1.46 < 0.001***
PFS sum score 1.34 1.24–1.44 < 0.001***
Covariates
 Gender (boys) 2.00 1.73–2.30 < 0.001***
 Age group (children) 1.39 1.21–1.59 < 0.001***

Observations 1128
R2 Nagelkerke 0.599

Table 3   Differential emotion regulation characteristics as risk factors for problematic gaming: children vs. youths

Age groups were comprised of children (10–13 years) and youths (14–17 years), level of significance: p*< 0.05, p** < 0.01, p*** <0.001
IGDS internet gaming disorder scale, DERS difficulties in emotion regulation scale, PFS procrastination questionnaire for students, DERS and 
PFS sum scores are z scaled, CI Confidence interval

IGDS score

Children Youths

Predictors Incidence 
rate ratios

CI p Predictors Incidence 
rate ratios

CI p

(Intercept) 0.19 0.13–0.28 < 0.001*** (Intercept) 0.12 0.07–0.20 < 0.001***
DERS subscales DERS subscales
 Strategies 1.14 1.00–1.29 0.058  Strategies 1.04 0.87–1.24 0.648
 Nonacceptance 0.98 0.88–1.10 0.726  Nonacceptance 1.20 1.02–1.41 0.027*
 Impulsivity 0.99 0.89–1.10 0.849  Impulsivity 1.04 0.90–1.20 0.629
 Goal-oriented behavior 1.13 0.99–1.28 0.064  Goal-oriented behavior 1.15 0.97–1.36 0.116
 Clarity 1.17 1.05–1.29 0.003**  Clarity 1.02 0.88–1.18 0.795
 Awareness 1.12 1.03–1.22 0.010**  Awareness 1.02 0.90–1.15 0.792

PFS 1.32 1.20–1.44 < 0.001*** PFS 1.31 1.15–1.50 < 0.001***
Covariate Covariate
Gender (boys) 1.69 1.42–2.01 < 0.001*** Gender (boys) 2.99 2.25–3.98 < 0.001***
Observations 627 Observations 462
R2 Nagelkerke 0.568 R2 Nagelkerke 0.640
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efficient ER competencies and then result in excessive gam-
ing. Additionally, the I-PACE-model, developed by Brand 
and colleagues (2016) emphasizes the relevance of deficient 
ER processes in gaming based on neurobiological evidence 
indicating an imbalance between ER circuits and cognitive 
flexibility [49]. Furthermore, alexithymia, the inability to 
describe and name emotions both in oneself and others, is 
found to be associated with PG among young adults [50]. 

Consistent with these findings, the present data suggested 
that difficulties in cognitive and behavioral ER processes, 
including greater tendencies to procrastinate, represented 
risk factors for the development of PG in children and ado-
lescents cross-sectionally as well as prospectively. With the 
combination of the DERS-SF and PFS-4 it was possible to 
depict a broad picture of the different dimensions underlying 
emotional dysregulation based on the concept of ER abilities 
and strategies [17, 18].

ER characteristics as risk factors for more PG symptoms 
differed between children and adolescents. While for chil-
dren difficulties in clearly identifying and being aware of 
their own emotions seemed to be most relevant, for adoles-
cents it was their acceptance. Emotional clarity and aware-
ness are found to be foundational for every further aspect of 
ER [51] and therefore pose a relevant developmental task 
for children. Previous research indicates that awareness of 
one’s emotions is a metacognitive task that children are not 
yet capable of [52], which is partly explained by premature 
executive control functions [22, 52, 53]. Moreover, the chil-
dren’s age group was a significant covariate for more PG 
symptoms in the baseline indicating the importance to con-
sider potential age effects. This link might be explained by 
neurostructural and neurofunctional similarities of immature 
ER and PG, especially among prefrontal and frontolimbic 
regions [10, 24]. Given limited available research findings 
on age and PG [9], further studies should look at adolescent 
age groups more closely.

Table 4   Differential emotion regulation characteristics as risk factors for problematic gaming: boys vs. girls

Age groups children comprised of participants from 10 to 13 years, level of significance: p* < 0.05, p** < 0.01, p *** < 0.001
IGDS internet gaming disorder scale, DERS difficulties in emotion regulation scale, PFS procrastination questionnaire for students, DERS and 
PFS sum scores are z scaled, CI Confidence interval

IGDS score

Boys Girls

Predictors Incidence 
rate ratios

CI p Predictors Incidence 
Rate Ratios

CI p

(Intercept) 0.32 0.22–0.48 < 0.001*** (Intercept) 0.09 0.05–0.18 < 0.001***
DERS subscales DERS subscales
 Strategies 1.06 0.90–1.20 0.311  Strategies 1.14 0.93–1.41 0.213
 Nonacceptance 1.00 0.90–1.11 0.976  Nonacceptance 1.23 1.03–1.47 0.025*
 Impulsivity 1.04 0.94–1.16 0.395  Impulsivity 0.97 0.83–1.14 0.751
 Goal-oriented behavior 1.15 1.02–1.29 0.019*  Goal-oriented behavior 1.07 0.89–1.30 0.467
 Clarity 1.07 0.97–1.18 0.172  Clarity 1.17 1.01–1.37 0.043*
 Awareness 1.13 1.05–1.23 0.002**  Awareness 0.95 0.82–1.10 0.488

PFS 1.31 1.20–1.44 < 0.001*** PFS 1.30 1.14–1.50 < 0.001***
Covariate Covariate
Age group (children) 1.15 0.97–1.35 0.100 Age group (children) 2.06 1.54–2.77 < 0.001***
Observations 581 Observations 508
R2 Nagelkerke 0.492 R2 Nagelkerke 0.528

Table 5   General Poisson model: Risk factors for problematic gaming 
among adolescents after one year

GADIS-A gaming disorder scale for adolescents, DERS difficulties in 
emotion regulation scale, PFS procrastination questionnaire for stu-
dents, IGDS internet gaming disorder scale, CI Confidence interval, 
DERS and PFS sum scores are z scaled,  level of significance: p* < 
0.05, p** <0.01, p*** <0.001

GADIS-A total score

Predictors Incidence rate 
ratio

CI p

(Intercept) 1.44 1.02–2.04 0.037*
DERS (sum) 1.17 1.07–1.28 0.001**
PFS (sum) 1.16 1.06–1.27 0.002**
Covariates
IGDS (sum) 1.37 1.27–1.49 < 0.001***
Gender (male) 1.17 0.99–1.38 0.066
Age group (child) 1.04 0.88–1.23 0.628
Observations 607
R2 Nagelkerke 0.877
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Additionally, the present study might add important 
aspects to the repeatedly replicated gender differences on 
PG prevalence with boys being affected more often [9, 
54]. A decreased awareness of emotions was shown to be 
a significant risk factor for more PG symptoms in boys, as 
known from previous research on gender differences among 
ER processes [55, 56]. Developmental research indicates 
that the beginning of puberty begins in boys about 2 years 
later than in girls [57]. Deficits among boys might be partly 
favored by a delayed onset of puberty and therefore imma-
ture executive control functions. If girls’ cognitive capacities 
developed earlier than boys’, higher difficulties in accepting 
emotions rather than recognizing them by girls, and similar 
to the youths age group, could be explained. According to 

a bio-psycho-social framework, gender differences in ER 
processes emerge through a combination of biological dif-
ferences, social learning theories and the specific interac-
tions of social contexts and expectations [58]. Therefore, 
in line with previous findings [59], the ER strategies and 
abilities substantially differed between gender. Interestingly, 
a significant association between procrastination and PG in 
adolescents was described for the first time. This maladap-
tive ER strategy seems to be an important risk factor for PG 
among children and youths as well as in boys and girls that 
should be specifically addressed in therapy.

Due to the longitudinal approach, it was possible to 
observe the development of gaming behavior over time. On 
the one hand, results of a logistic regression indicated that 

Table 6   Characteristics of 
adolescents with different 
gaming patterns over time

PG: problematic gaming, No PG: No PG at t0 and t1, Remission: PG at t0, no PG at t1, Constant PG: 
PG at t0 and t1, New PG: No PG at t0, PG at t1, SD standard deviation, EL estimated educational degree 
of participants, Education low no, special school (“Förderschulabschluss”) or lower school certificate 
(“Hauptschulabschluss”), Education middle/high secondary school certificate (“Realschulabschluss”) to 
university entry qualification (“Abitur”)
a No classification due to severe missing values n = 18 (2.73%)

Categories No PG Remission Constant PG New PG
N (%)/mean (± SD; range)

Na 499 (75.72%) 73 (11.10%) 31 (4.70%) 38 (5.77%)
Age 13.24 (2.42; 10–17) 12.52 (2.14; 10–17) 13.0 (2.35; 10–17) 12.74 (2.04; 10–17)
Gender
 Female 257 (51.5%) 21 (28.77%) 8 (25.81%) 14 (36.84%)
 Male 242 (48.5%) 52 (71.23%) 23 (74.19%) 24 (63.16%)

Region
 Rural 83 (16.63%) 13 (17.81%) 6 (19.35%) 7 (18.42%)
 Urban 416 (83.37%) 60 (82.19%) 25 (80.65%) 31 (81.58%)

Education
 Low 34 (7.04%) 11 (15.49%) 2 (6.9%) 5 (13.51%)
 Middle/High 449 (92.96%) 60 (84.51%) 27(93.1%) 32 (86.49%)

Table 7   Logistic regression model: emotion regulation characteris-
tics as risk factors for new problematic gaming in adolescents after 
14 months

PG problematic gaming, No PG No PG at t0 and t1, New PG No 
PG at t0, PG at t1, CI confidence interval, DERS difficulties in emo-
tion regulation scale, PFS procrastination questionnaire for students, 
DERS and PFS are z-scaled, level of significance: p* < 0.05, p** < 
0.01, p*** < 0.001

I. New PG vs. No PG

Predictors Odds ratio CI p

(Intercept) 0.01 0.00–0.02 < 0.001***
DERS (sum) 1.83 1.29–2.57 0.001**
PFS (sum) 1.13 0.79–1.63 0.494
Observations 511
R2 Nagelkerke 0.036

Table 8   Logistic regression model: emotion regulation characteris-
tics to predict remission of problematic gaming in adolescents after 
14 months

PG problematic gaming, Remission PG at t0, no PG at t1, Constant 
PG PG at t0 and t1, CI confidence interval, DERS difficulties in emo-
tion regulation scale, PFS procrastination questionnaire for students, 
DERS and PFS are z-scaled, level of significance: p* < 0.05, p** < 
0.01, p*** < 0.001

II. Remission vs. constant PG

Predictors Odds ratio CI p

(Intercept) 11.79 1.25–111.46 0.031*
DERS (sum) 1.06 0.66–1.70 0.823
PFS (sum) 0.60 0.36–0.98 0.043*
Observations 93
R2 Nagelkerke 0.051
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difficulties in ER promoted the emergence of PG. On the 
other hand, data from adolescents with remitted gaming 
compared to constant problematic gaming behavior iden-
tified the maladaptive ER strategy procrastination to be a 
maintaining factor for PG. The approach of a more detailed 
examination of gaming behavior over time with the stratifi-
cation into different gaming groups has been rarely applied 
in the currently available research. One longitudinal study 
analyzed four different gaming patterns among adolescents 
based on DSM-IV addiction criteria [33]. The authors pos-
tulate that the emergence of PG in adolescents is associated 
with higher impulsivity, lower social competence and empa-
thy, and poorer ER skills [33]. Moreover, the comparison 
of different gaming groups over time is implemented in a 
study by Tsai et al. (2020) among young college students 
with an internet addiction [60]. The authors suggest that 
higher impulsivity promotes the development of new addic-
tive behavior [60]. Future research should further investigate 
the development of PG behavior over time to specifically 
identify facilitating and maintaining factors and gain insight 
into the temporal stability of PG based on remission rates.

Finally, another strength of this study was the differen-
tiation between normal and hazardous gaming behavior as 
well as a manifest gaming disorder according to the ICD-11 
criteria. Interestingly, difficulties in the ER strategy procras-
tination seemed to affect especially adolescents who are at 
risk of developing PG. However, emotional dysregulation in 
terms of difficulties with the ER abilities influenced adoles-
cents with hazardous gaming behavior as well as a manifest 

gaming disorder. Yet, it must be noted, that the sample size 
of adolescents with GD according to the GADIS-A in the 
follow-up sample was very small (n = 8). Nevertheless, a 
strong effect could be seen which underlines the importance 
of impaired ER abilities in PG.

By combining DSM-5 and ICD-11 approaches, a broad 
screening as well as a specific look of different gaming 
patterns was achieved and a high correlation between both 
instruments over time could be shown. With the ICD-11 
definition, the impairment of the behavior was crucial and, 
therefore, especially important for the clinical relevance of 
the symptomatology among adolescents and the presented 
findings.

Limitations

Although current research indicate that depression, 
anxiety or ADHD are closely linked to PG [61], survey 
participants’ comorbidities could not be considered. 
Accordingly, accompanied mental disorders might have 
confounded the ability to regulate emotions [62]. In this 
respect, even though procrastination is not a diagnostic 
criterion of ADHD, a study among young adults indicates 
an association between ADHD and greater procrastina-
tion scores. Therefore, an assessment of these comor-
bidities would have been even more relevant [63]. While 
securing a representative sample was a goal in terms of 
age, gender and region of residence, the use of online-
surveys required internet access which cannot be guar-
anteed in approximately 5% of the German households 
[64]. Additionally, a true representativity is uncertain due 
to unknown factors that might determine who is willing 
to take online-surveys in the first place. Moreover, house-
holds with insufficient knowledge of German could have 
been neglected because the language in the administered 
questionnaires was German. Even though equivalence test-
ing of the sample characteristics revealed no significant 
differences between baseline- and follow-up sample, there 
were approximately 50% less participants in the follow-
up investigation which might have influenced the results 
as well. A common methodological problem is the use 
of self-reports due to errors in recollection or socially 
desired answers. Even though participants were asked to 
complete the questionnaires on their own, influences from 
third parties cannot be ruled out completely. Therefore, 
future studies should consider additional parental ques-
tionnaires to complement the assessment [e.g., GADIS-P, 
[65]] and clinical interviews as the gold standard for a PG 
diagnosis. Moreover, internal consistency of all standard-
ized scales was assessed using Cronbach’s α. The DERS 
subscale emotional awareness could not reach a sufficient 
value. Yet, since internal consistency is necessary, but not 

Table 9   Multinomial logistic regression: emotion regulation charac-
teristics and prospective gaming group

CI confidence interval, DERS difficulties in emotion regulation scale, 
PFS procrastination questionnaire for students, DERS and PFS were 
z-scaled, level of significance: p* < 0.05, p** < 0.01, p*** < 0.001

Gaming groups (compared to unproblematic gaming)

Predictors Odds ratio CI p

No gaming
 (Intercept) 0.13 0.06–0.32 < 0.001***
 DERS (sum) 1.25 0.97–1.63 0.087
 PFS (sum) 0.88 0.67–1.14 0.330

Hazardous gaming (HG)
 (Intercept) 0.01 0.00–0.03 < 0.001***
 DERS (sum) 1.60 1.18–2.16 0.003**
 PFS (sum) 1.43 1.05–1.96 0.025*

Gaming disorder (GD)
 (Intercept) 0.00 0.00–0.00 < 0.001***
 DERS (sum) 4.46 1.80–11.02 0.001**
 PFS (sum) 1.81 0.73–4.49 0.199

Observations 604
R2 Nagelkerke 0.220
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sufficient for validity and Cronbach’s α reflects not only 
scale property but also sample attributes [66], we decided 
to leave this subscale in the analyses. Given the early state 
of research on ER and PG, this is reasonable but should be 
kept in mind during interpretation of the results.

Clinical implications

Difficulties with ER in general were found to be predictors 
of PG. Therefore, the present findings support the inclusion 
of specific ER trainings in prevention and intervention of 
PG [67, 68]. However, given the present findings on the role 
for different ER aspects in boys and girls as well as in chil-
dren and youths, a tailored approach is warranted including 
mindfulness-based cognitive therapy, dialective behavioral 
therapy, or acceptance-based behavioral therapy [69].

Conclusion

Emotional dysregulation in general and procrastination as 
one specific ER strategy could be shown to be strong predic-
tors for PG across adolescent age groups and gender. With 
regard to problematic emotion regulation strategies, gender 
and age differences are evident. While children have diffi-
culty recognizing emotions, adolescents have more problems 
accepting them. Interestingly, boys seem to have difficul-
ties in the awareness of their emotions, while girls, that are 
usually further along with their cortical development, show 
more problems with the acceptance of their own emotions. 
Moreover, emotional dysregulation including procrastination 
could predict different gaming patterns and their stability 
after 14 months.
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