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ABSTRACT

Background and aims: The addiction to digital games is associated with substantial impairments in daily
functioning and adolescents are particularly at risk. Screening instruments for the new ICD-11 diag-
nosis Gaming Disorder (GD) are rare and only include self-ratings thus far. Since adolescents’ insight
might be limited due to young age or symptom denial, external ratings are essential. We therefore aimed
to develop and validate the Gaming Disorder Scale for Parents (GADIS-P) in a representative sample of
parents and young gamers. Methods: GADIS-P was developed as an adaptation of a recently published
self-rating scale. It was validated in 800 parents and their frequently gaming children between 10 and 17
years with standardized questionnaires in an online survey. Item structure was investigated by
confirmatory factorial analysis. Gaming time, pathological gaming according to DSM-5, emotional
dysregulation, and academic performance were used to derive criterion validity. Accordance with self-
ratings was determined. ROC-Analyses were computed to determine cut-off values. Results: A presumed
two-factorial structure of GADIS-P could be confirmed describing cognitive-behavioral symptoms and
negative consequences. The instrument showed good to excellent internal consistency (Cronbach’s a 5
0.89–0.92, McDonald’s u 5 0.92–0.95) and criterion validity with moderate to strong correlations
regarding gaming behavior (r/ϱ5 0.35–0.76), excellent discriminatory power, and moderate accordance
with the adolescents’ self-ratings (kappa 5 0.47–0.58). Discussion and conclusions: As the first suc-
cessfully validated tool for the assessment of ICD-11 GD in adolescents by parental judgment, GADIS-P
can make an important contribution to reliable GD screening in clinical and research settings.
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INTRODUCTION

The addiction to digital games is a severe phenomenon with substantial consequences in
psychosocial life. Since their capabilities of cognitive control are still under development
while neural reward functions are fully developed (Konrad, Firk, & Uhlhaas, 2013), ado-
lescents are particularly at risk to develop pathological gaming behavior (Yuan et al., 2016).
According prevalence rates range between 1.2 and 5.9% in Europe, Asia, and Australia
(Sugaya, Shirasaka, Takahashi, & Kanda, 2019).

Referring to online statistics, game applications are the most popular among smartphone
apps and the revenue in the online games segment has increased during the last years and
especially months (statista, 2020a, 2020b). A recent online survey by GlobalWebIndex on the
effects of the COVID-19 pandemic investigating 17,143 adolescent and adult internet users
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revealed a worldwide increase of smartphone usage and
digital media consumption, including games, especially in
young users since mid-March (GWI, 2020).

Most recent assessment tools are based on the diagnostic
criteria for the Internet Gaming Disorder (IGD) – a “con-
dition warranting more clinical research and experience” in
the Diagnostic and Statistical Manual of Mental Disorders 5
(DSM-5) in 2013 (American Psychiatric Association, 2013).
The IGD comprises nine criteria referring to (internet)
gaming on any electronic device: (1) preoccupation with
gaming, (2) withdrawal when not playing, (3) tolerance, (4)
unsuccessful attempts to reduce or stop gaming, (5) giving
up other activities, (6) continuation of gaming despite
problems, (7) deceiving or covering up gaming, (8) gaming
to escape adverse moods, and (9) risking or losing re-
lationships or career opportunities due of excessive gaming.
The diagnosis Gaming Disorder (GD) has been recently
included in the 11th revision of the International Classifi-
cation of Diseases (ICD-11). Accordingly, the following
criteria concerning the on-/off-line gaming behavior must be
continuously or episodically present, and normally evident
over a period of at least 12 months (World Health Orga-
nization, 2018): (1) impaired control over gaming, (2)
increasing priority given to gaming over other activities and
(3) continuation or escalation of gaming despite the occur-
rence of negative consequences. This behavior leads to
clinically significant distress or impairment of personal
(mental and/or physical well-being), social, educational,
work-related, and financial functions (King et al., 2020; Reed
et al., 2019). Thus, in contrast to DSM-5, symptoms and
disability aspects both need to be present for the diagnosis to
be fulfilled. Moreover, the term hazardous gaming (HG) has
been introduced by the ICD-11 suggesting a persistent
gaming pattern in awareness of an increased risk for physical
or psychological harm to self or others due to the frequency
and duration of gaming, neglect of alternative activities,
risky gaming-associated behaviors, and/or negative gaming
consequences.

As the first ICD-11 GD screening tool for adolescents,
the Gaming Disorder Scale for Adolescents (GADIS-A) was
recently published by the authors (Paschke, Austermann, &
Thomasius, 2020). It was introduced as a two-factorial
questionnaire with good to excellent internal consistency,
validity, and discriminatory power. The items reflect the
factors cognitive-behavioral GD symptoms and negative
consequences as well as a time criterion.

In clinical practice, questionnaires are regularly used for
screening and diagnostic purposes including self-reports but
also external ratings, usually by parents (D€opfner & Peter-
mann, 2012). Parental ratings can add important informa-
tion since introspection of children and adolescents might be
limited due to young age, learning difficulties, or symptom
denial – especially for behavioral problems (Aebi et al.,
2017). Moreover, parents are usually the ones who are first
aware of problematic behavior of their children and seek
professional help. If the children refuse clinical attendance, a
parental rating might be the only available resource for an
initial evaluation. In the case of parents potentially

overestimating problems related to the use of games,
parental screeners might help creating reassurance by a
more objective view. Currently available questionnaires to
assess DSM-5 IGD by parents include the Gaming Addiction
Identification Test for Parents (GAIT-P, Vadlin, �Aslund,
Rehn, & Nilsson, 2015) and the Parental Internet Gaming
Disorder Scale (PIGDS, Wartberg, Zieglmeier, & Kammerl,
2017).

Since the ICD-11 will come into effect in January 2022,
an instrument to assess GD in young gamers by parental
ratings is urgently needed. To the best of our knowledge,
despite clinical and research needs, no validated GD
screening instrument for children and adolescents using
parental ratings is available at this point. Therefore, the aims
of this study were (1) the development of an parentally rated
GD screening instrument for adolescents (Gaming Disorder
Scale for Parents, GADIS-P) by adapting GADIS-A, (2) the
investigation of the psychometric properties of the newly
developed scale, (3) its validation in a representative sample
of parents and their 10- to 17-year-old frequent gamers, and
(4) the determination of the accordance between parental
and adolescent ratings.

METHODS

Participants and procedure

One thousand two hundred twenty-one parents successfully
paired with one respective child between 10 and 17 years of
the same household participated in this study. Of these, only
dyads were included where the parents reported gaming of
their children at least once a week. Representativity of the
initial sample was ensured regarding proportions of sex and
age as well as region of residence using a random sampling
method by the well-established German market research and
opinion polling company forsa that collected the data as part
of a large online survey (for details see Paschke et al., 2020,
Supplementary Methods, and Fig. S1).

Measures
Gaming Disorder (GD). Adolescents’ GD symptoms based
on the ICD-11 criteria were externally assessed by the newly
developed Gaming Disorder Scale for Parents (GADIS-P).
The nine symptom items plus one timing question were
adapted from GADIS-A (Paschke et al., 2020) to fit parental
instead of self-report rating. The content and the Likert-scale
response format to indicate how strongly they agree with the
given statements thinking of the last 12 months were
maintained (see Supplementary Methods). Table 1 shows
the English GADIS-P version with the corresponding ICD-
11 and DSM-5 criteria (for the original German version refer
to Table S1). According to the GADIS-A evaluation, the
responses to items 1, 2, 4, and 5 summed up to a maximum
score of 16 to depict the cognitive-behavioral symptoms of
GD. The responses to items 3, 6, 7, 8, and 9 summed up to a
maximum score of 20 for the negative consequences of GD.
Higher scores indicated more problems. To address the
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ICD-11-time criterion, the frequency of the mentioned
problems, conflicts or difficulties due to gaming behavior
within the last 12 months was queried. They needed to be
present daily or at least for longer periods to consider the
time criterion as fulfilled, indicated by a score of 2 or 3.

To compare GD self- and parental ratings, the investigated
adolescents completed the GADIS-A to indicate GD symptoms
and consequences during the last 12 months. Subscale sum
scores were calculated according to the description above. Cut-
off values of 9 for the first and 5 for the second factor were
applied (Paschke et al., 2020). Adolescents were classified as
gaming disordered when both sum scores were greater than the
cut-off values and the time criterion was fulfilled.

To assess Internet Gaming Disorder symptoms accord-
ing to DSM-5 the Internet Gaming Disorder Scale (IGDS,
Lemmens, Valkenburg, & Gentile, 2015) was used in its
parental judgment version (PIGDS, Wartberg et al., 2019).
The PIGDS is a one-factor, polythetic scale with 9 items in a
dichotomous response format (no/yes) with a higher total
sum of the yes-responses indicating a higher risk for IGD. It
showed a good accordance between parental and self-ratings
as well as good psychometric properties (Wartberg et al.,
2019). PIGDS items 4, 6, 8, and 9 correspond to ICD-11
criteria and were therefore used for GD estimation (Jo et al.,
2019; Ko, Lin, Lin, & Yen, 2019). Adolescents were classified
with GD when all four items were answered with yes.

Table 1. Two-factorial GADIS-P items with corresponding ICD-11
and DSM-5 criteria

ICD-11 criteria GADIS-P items

(Corresponding DSM-5 Item)

Thinking of the last 12 months,
how strongly do you agree with

the following statements?

A Impaired control over
gaming (e.g., onset,
frequency, intensity,
duration, termination,
context).

1 My child often plays games
more frequently and
longer than he/she
planned to or agreed upon
with me or my partner.a

(Unsuccessful attempts to
reduce or stop gaming.)

2 My child often cannot stop
gaming even though it
would be sensible to do
so or for example I have
told him/her to stop.a

B Increasing priority given
to gaming to the extent
that gaming takes
precedence over other
life interests and daily
activities.

3 My child often does not
pursue interests outside
the digital world (e.g.,
meeting friends or
partner in real life,
attending sports clubs/
societies, reading books,
making music) because
he/she prefers gaming.a

(Giving up other activities.) 4 My child neglects daily
duties (e.g., grocery
shopping, cleaning,
tidying up after himself/
herself, tidying his/her
room, obligations for
school/apprenticeship/
job) because he/she
prefers gaming.a

C Continuation or
escalation of gaming
despite the occurrence
of negative
consequences.

5 My child usually continues
gaming even though it
causes him/her stress
with others (e.g., with
me or my partner,
siblings, friends, partner,
teachers).a

(Continuation of gaming
despite problems.)

6 My child continues gaming
although it harms his/her
performance at school/
apprenticeship/job (e.g.,
by being late, not
participating in class,
neglecting homework,
worse grades).a

D The behavior pattern is of
sufficient severity to
result in significant
impairment in personal,
family, social,
educational,
occupational or other
important areas of
functioning.

7 Due to gaming, my child
neglects his/her
appearance, personal
hygiene, and/or health
(e.g., sleep, nutrition,
exercise).a

8 Due to gaming, my child
risks losing important
contacts (friends, family,
partner) or have lost
them already.a

(continued)

Table 1. Continued

ICD-11 criteria GADIS-P items

(Corresponding DSM-5 Item)

Thinking of the last 12 months,
how strongly do you agree with

the following statements?

(Risking or losing
relationships or career
opportunities due to
excessive gaming.)

9 Due to gaming, my child has
disadvantages at school/
apprenticeship/job (e.g.,
bad [final] grades,
inability to continue to the
next grade/no graduation,
no apprenticeship or
university spot, poor
reference, warning/
dismissal).a

E The pattern of gaming
behavior may be
continuous or episodic
and recurrent and
normally evident over a
period of at least 12
months.

10 How often did your child
experience such
problems, conflicts, or
difficulties due to
gaming during the past
year? Did this only
occur on single days,
during longer periods of
several days to weeks, or
was it almost daily?b

Notes:
aResponse options: 5-point Likert-Scale: “strongly disagree” –
“strongly agree”.
bResponse options: “not at all”, “only on single days”, “during
longer periods”, “almost daily”.
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Adolescent gaming time, emotional dysregulation, and ac-
ademic functioning. Parents and the corresponding adoles-
cents rated the average frequency of gaming per week (in
days), per school day, and per weekend day (in hours). Out of
the latter two, a mean gaming time was computed (in hours).

Adolescent problems in emotional regulation were
assessed by the self-rating 18-item short form of the Diffi-
culties in Emotional Regulation Scale, with a higher sum
score indicating more problems in emotional regulation
(DERS-SF, Kaufman et al., 2016).

Moreover, adolescents reported days of absence from
school/work during the previous three months, their past-term
final grades in the subjects German, Mathematics, and first
foreign language and their grade development as a measure of
academic performance (see Supplementary Methods).

Statistical analysis

A detailed methods description can be found in the Sup-
plements.

Parent-child dyads with severe missing values in the data
of the adolescents, parents, or both, were excluded from
further analyses. Missing values were classified as severe
when no responses were available for more than one third of
the items of GADIS-P and PIGDS (parents), GADIS-A and
DERS (adolescents) as well as no response to the GADIS-P
and GADIS-A timing item.

Factor structure was examined by a confirmatory factor
analysis (CFA) with robust minimal residuals (OLS). To
proof the structure of GADIS-P to be comparable to
GADIS-A, the CFA model was built analogous to the
GADIS-A CFA model with items 3, 6, 7, 8, and 9 reflecting
factor 1 and items 1, 2, 4, and 5 reflecting factor 2 (Paschke
et al., 2020). Model goodness of fit was assumed according to
the following criteria: c2/df ratio<5, root mean square error
of approximation (RMSEA) <0.08, standardized root mean
squared residual (SRMR) < 0.08, Tucker-Lewis Index (TLI)
≥0.95, comparative fit index (CFI) ≥0.95 (Hooper, Cough-
lan, & Mullen, 2008).

Internal consistency was calculated by Cronbach’s a and
McDonald’s u. Criterion validity was obtained by correlating
the GADIS-P sum score with the GADIS-A and PIGDS-sum
score, the gaming days per week, as well as the mean gaming
hours per day (both reported by the adolescents), DERS-SF-
sum score, days of absence (during the last three months),
grades-sum score, and grade development (during the last
school term) applying Pearson or Spearman rank correlation
tests according to the item/scale distribution.

A receiver operating characteristic (ROC) curve analysis
was conducted to compare sensitivity and specificity across
GADIS-P scores to predict GD according to ICD-11 related
PIGDS items. Cut-off points were determined based on
Youden’s criterion. Goodness of differentiation between the
two diagnostic groups was computed by the area under
curve value (AUV). The received cut-off point was then
applied to classify adolescents with GD if the ICD-11-time
criterion was fulfilled. Groups were compared regarding age,
sex, GADIS-P and -A score, PIGDS score, gaming days per

week, mean gaming hours per day, absence, grade-sum
score, and grades development by a MANOVA with post-
hoc c2 and Scheff�e tests. The accordance rate was deter-
mined by comparing the GD classification based on GADIS-
P with the one based on GADIS-A using Cohen’s kappa
(unweighted).

Ethics

The study was conducted in accordance with the relevant
national and institutional committees on human experi-
mentation, complied with the Declaration of Helsinki, and
was approved by the Local Psychological Ethics Commission
at the Center for Psychosocial Medicine (LPEK) of the
University Medical Center Hamburg-Eppendorf (UKE).
Each participant gave his/her informed consent prior to
enrollment.

RESULTS

One thousand thirty-seven out of one thousand two hun-
dred twenty-one parents (496 [47.8%] fathers and 541
[52.2%] mothers) with a mean age of 46.38 years (standard
deviation 2.37; range 28–75) reported a regular use of digital
games (at least once a week) of his/her child.

Two hundred thirty-seven parent-child dyads had to be
excluded from further analyses due to severe missing values.
Table 2 shows the sample characteristics of the resulting
sample (N 5 800). The sociodemographic sample charac-
teristics of the excluded dyads and the resulting sample
could be regarded comparable (Table S3).

For the sample characteristics of the initial sample
(including non-(regular) gaming adolescents) refer to
Table S2.

Mothers scored higher on GADIS-P factor 1 than fathers
(t(760.57)5 2.66, P5 0.008) but did not differ in scoring on
factor 2 (t(775.2) 5 0.69, P 5 0.49) and the timing item
(c2(3) 5 1.82, P 5 0.61).

Factor structure

A two-factor model for the GADIS-P was tested with
confirmatory factor analysis. The fit indices yielded mixed
results: The CFI of 0.995, the TLI of 0.993 were excellent, the
SRMR of 0.056 was acceptable, while the c2/df ratio (c2(26)
5 215.72, P < 0.001, ratio 5 8.3) and the RMSEA value of
0.096 indicated poor fit. Yet, the two factor model fitted the
data significantly better than a single-factor solution (c2(1)
5 470.73, P < 0.001). All items showed significant positive
factor loadings, with standardized coefficients ranging from
0.83 to 0.90. As in GADIS-A, GADIS-P items 7 to 9 (per-
sonal, social, and academic/occupational impairments), 6
(continuation despite academic/occupational disadvan-
tages), and 3 (loss of other interests due to gaming) loaded
significantly on factor 1, thus, reflecting impending or
manifest consequences due to gaming. Identical to GADIS-
A, GADIS-P items 1 and 2 (loss of control), 5 (continuation
despite social stress) and 4 (neglecting daily duties) loaded
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significantly on factor 2 mirroring cognitive-behavioral
gaming symptoms (Fig. 1). The two latent factors correlated
significant positive (r5 0.65, P > 0.001), supporting the view
that adolescents with a higher load of cognitive-behavioral
symptoms are more likely to report negative consequences
of the gaming behavior. The proportion of explained vari-
ance by the scale items was 0.76 for factor 1 and 0.78 for
factor 2. Tables S4 and S5 present inter-item correlations
and the relative item-response frequencies. All items showed

a moderate correlation with the additional timing item (0.45
≤ r ≤ 0.67).

Internal consistency

For the total GADIS-P scale Cronbach’s a of 0.92 and
McDonald’s u of 0.95 were computed. For each subscale
reflecting the two factors, Cronbach’s a revealed a value 0.89
and McDonald’s u of 0.92. Thus, the total GADIS-P and
reflects excellent and each second subscale good internal
consistency.

Criterion validity

Analyses revealed strong positive correlations between the
GADIS-P sum score and the amount of fulfilled DSM-5
criteria of problematic gaming (gathered by PIGDS sum
score, r 5 0.74, P < 0.001) indicating excellent criterion
validity. GADIS-P sum score and gaming days per week
(Spearman’s . 5 0.35, P < 0.001) as well as the mean
gaming hours per day reported by the adolescents (r 5 0.41,
P < 0.001) correlated positively in a moderate manner. An
overall good criterion validity is mirrored by these results.
Weak positive correlations could be found between the
GADIS-P- and the DERS-sum score as a measure of
emotional dysregulation (r 5 0.39, P < 0.001) and with the
sum of the grades of the three major subjects at school (r 5
0.16). The improvement of grades correlated significantly
negative with the GADIS-P score in a weak manner (r 5
�0.14, P < 0.001). Significant but negligible positive corre-
lations were computed for the GADIS-P total score with the
days of absence from school or work (Spearman’s . 5 0.15,
P < 0.001). For visualization please refer to Fig. 1 (right
column).

Sensitivity and specificity

Adolescents were classified as gaming disordered based on
the ICD-11 items of the PIGDS. This classification was
included into two ROC curve analyses together with the two
GADIS-P subscale sum scores according to the two-factorial
scale structure. Following Youden’s criterion, the optimal
cut-off for factor 1 was 5.5 (95% CI 2.5–6.5) with a speci-
ficity of 84.13% (95% CI 66.48–90.57), a sensitivity of
86.96% (95% CI 76.81–98.55), and an AUC value of 92.2%
(95% CI 89.7–94.7). For factor 2 a cut-off value of 9.5 (95%
CI 7.5–9.5) with a specificity of 86.05% (95% CI 74.42–
88.78), a sensitivity of 92.75% (95% CI 85.51–100.00), and
an AUC value of 93.7% (95% CI 91.8–95.6) was computed.
Both AUC values indicate excellent differentiation.

Applying the cut-off of >5 for factor 1 and >9 for factor 2
as well as considering the ICD-11-time item (symptoms at
least for longer periods or daily), 4.8% (95% CI 3.3–6.2) of
the adolescent gamers were classified as gaming disordered
(GD, N 5 38). Strong effects were revealed with (per defi-
nition) higher GADIS-P, but also higher GADIS-A, PIGDS-,
and DERS-sum scores as well as a longer gaming duration
per day in GD adolescents compared to Non-GD gamers.
Except for age, all dependent variables (sex, GADIS-P

Table 2. Sociodemographic characteristics of final samplea

Variables/
Categories

Parents
N (%)/mean (SD;

range)

Adolescents
N (%)/mean (SD;

range)

Absolute frequency 800 800
Gender
Male 496 (47.8) 469 (58.6)
Female 541 (52.2) 331 (41.4)

Age in years 46.38 (7.93; 28–75) 12.99 (2.37; 10–17)
Relationship status
biological child 695 (86.9)
adoptive child 8 (1.0)
Stepchild 59 (7.4)
otherb 38 (4.8)

Partnershipc

Yes 747 (93.7)
in common
household

693 (87.0)

with child’s parent 622 (83.7)
Education leveld,e

High 282 (27.2) 433 (55.9)
Medium 625 (60.3) 279 (36.0)
Low 95 (9.2) 63 (7.1)

Occupation
full-time
employmentf/
school attendanceg

615 (59.4) 749 (93.7)

part-time
employmentf/
apprenticeshipg

303 (29.3) 40 (5.0)

otherh,i 118 (11.4) 10 (1.3)

Notes: N 5 absolute frequency; SD 5 standard deviation.
a dyads with frequently gaming adolescents, i.e. adolescents use
digital games at least once a week.
b foster child/not specified; c no response n 5 3; d for parents:
highest level achieved – high 5 bachelor/master’s degree to
doctorate (PhD), medium 5 secondary school-leaving certificate
(Realschulabschluss)/university entry qualification (Abitur)/
completed apprenticeship, low 5 no or lower school-leaving
certificate (Hauptschulabschluss); e for adolescents: (prospective)
school leaving certificate (based on the current school performance)
– high 5 university entry qualification (Abitur), medium 5
secondary school certificate (Realschulabschluss); low 5 no/
special-school (F€orderschulabschluss)/lower school certificate
(Hauptschulabschluss); f parental sample; g adolescent sample; h for
parents: job-seeking, welfare recipient, pensioners, disabled, trainee,
student, no specification; i for adolescents: university students, in
voluntary service, military service, other occupation, or
unemployed.
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subscale sum scores, parental rating of frequency of GD
symptoms, GADIS-A subscale sum score, PIGDS sum score,
days of gaming per week, mean gaming hours per day, DERS
sum, absence, grades sum score and grades development)
reached significance when being included in a MANOVA
with the cut-off based classified gaming disorder (Pillai score
(1,654) 5 0.38, F(14,641) 5 28.48, P < 0.001; Table S4).
Moderate effects could be shown for sex with significant
more boys than girls in the GD group, a higher gaming
frequency per week, more days of absence from school or
work, and less academic grade improvement during the last
term in the affected gamer group. The sum of grades in the
three major school subjects was worse in the GD compared
to the unaffected group with a small effect size. Moreover,
on a descriptive level the GD affected adolescents were about
8 months older (13.66 vs. 12.96 years) although no signifi-
cance was reached. For details on the MANOVA refer to
Table 3.

Accordance rate

Strong positive correlations existed between the total (r 5
0.76, P < 0.001), factor 1 (r 5 0.74, P < 0.001), and factor 2

scores (r 5 0.71, P < 0.001) of GADIS-P and GADIS-A and
a moderate correlation for the timing item (r 5 0.61, P <
0.001).

The classification of adolescents regarding GD based on
GADIS-P and GADIS-A is associated with a kappa coeffi-
cient of 0.46. When looking on the factorial level, a kappa
coefficient of 0.58 was computed for factor 1 and of 0.52 for
factor 2. For the time criterion, a kappa coefficient of 0.47
was calculated. Thus, all coefficients indicate a moderate
concordance between the parental and the adolescent rating.
Table 4 shows the frequencies and accordance of GD posi-
tively and negatively screened adolescents by the parental
and the adolescent judgment.

DISCUSSION

To the best of our knowledge, this study is the first to
introduce a new ICD-11-based screening tool to support
diagnosis of disordered gaming in children and adolescents
by parental ratings. GADIS-P could be successfully validated
in a representative sample of parents and their frequently

Fig. 1. Standardized factor loadings on two GADIS-P factors and correlations with criteria. Standardized factor loadings on GADIS-P factor
1 (negative consequences) and GADIS-P factor 2 (cognitive-behavioral gaming symptoms) are depicted on the left side together with the
proportion of explained variance. Correlation coefficients with criteria are presented on the right side. All standardized factor loadings and
correlations were significant with p values <0.001. The absence from school/apprenticeship/job refers to the prior three months, grades sum
(sum of grades in mathematics, German, first foreign language on a scale from 1 to 6 with higher scores indicating worse performance), and

grades improvement to the previous term.
Abbreviations: GADIS-P 5 Gaming Disorder Scale for Parents; GADIS-A 5 Gaming Disorder Scale for Adolescents; PIGDS 5 Parental

Internet Gaming Disorder Scale; DERS 5 Difficulties in Emotion Regulation Scale
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gaming children as a tool with good to excellent internal
consistency and criterion validity, excellent discriminatory
power, as well as moderate accordance rates with adoles-
cents’ self-ratings. The questionnaire comprises nine GD-
symptom items and one item reflecting symptom frequency
according to the ICD-11-time criterion. Thus, besides being
psychometrically robust, it is highly economic and feasible.

GADIS-P was adapted from the adolescent self-rating
tool GADIS-A. The two-factorial structure of GADIS-A
could be approved in GADIS-P by a confirmatory factorial
analysis. The two factors are best described as mirroring

cognitive-behavioral symptoms, such as increased gaming
frequency and duration, the inability to stop gaming, or the
neglect of daily duties, and negative consequences due to the
gaming pattern, such as the loss of important contacts,
withdrawal, poor health, or lower educational achievements.
The confirmed two-factorial solution is contradictory to
approaches where symptoms and impairments are not
weighted equally. This is the case in DSM-5 based ques-
tionnaires like the IGDS-SF (Lemmens et al., 2015) or the
four-item scale GDT addressing the three ICD-11 symptom
criteria and the impairment criterion by one item each
(Pontes et al., 2019). Notably, considering the gaming
pattern and the resulting negative consequences leading to
significant impairments to equal weights is in line with the
biaxial model of addiction and the ICD-11 innovations
(Reed et al., 2019; Wakefield, 2015). Accordingly, besides
specific symptoms, adverse outcomes must be present in
order to define the gaming pattern as disordered. Without
the fulfillment of the latter, but in significant presence of the
cognitive-behavioral symptoms, a hazardous gaming pattern
can be assumed (World Health Organization, 2018).

Table 4. Absolute frequencies and accordance of GD positively and
negatively screened adolescents

GADIS-P þ GADIS-P � Accordance (%)

GADIS-A þ 16 10 61.54
GADIS-A � 26 748 96.64
Accordance (%) 38.1 98.68 95.5

Notes: þ positively screened, � negatively screened.

Table 3. Frequencies and results of post-hoc MANOVA tests of GD/Non-GD adolescents (according to GADIS-P)

Variables No GD GD
F

value
P value

(MANOVA)
c2/

Scheff�e
P value (post-

hoc test)
Cramer’s V/
Cohen’s d

Absolute frequency 762 38
Relative frequency [95% CI] 95.25 [93.78–

96.72]
4.75 [3.28–

6.22]
Mean age (SE) 12.96 (0.09) 13.66 (0.32) 0.7 0.075 –
Female sex [95% CI] 42.65 [39.14–

46.16]
15.79 [4.2–

27.38]
3.1 0.079 �9.69 0.002 0.12

Mean GADIS-P factor 1
score (SE)

2.52 (0.12) 11.95 (0.69) 7.3 0.007 9.43 <0.001 2.8

Mean GADIS-P factor 2
score (SE)

5.35 (0.14) 13.47 (0.32) 224.48 <0.001 8.12 <0.001 2.11

Mean timing score (SE) 0.73 (0.02) 2.37 (0.08) 139.52 <0.001 1.64 <0.001 3.04
Mean GADIS-A factor 1
score (SE)

2.06 (0.11) 10.34 (0.86) 281.36 <0.001 8.28 <0.001 2.53

Mean GADIS-A factor 2
score (SE)

4.74 (0.14) 12.37 (0.48) 164.96 <0.001 7.63 <0.001 2.02

Mean PIGDS sum score (SE) 2.41 (0.09) 7.68 (0.27) 117.12 <0.001 5.27 <0.001 2.19
Mean gaming days per week
(SE)

4.89 (0.08) 6.63 (0.17) 146.95 <0.001 1.74 <0.001 0.76

Mean gaming hours per day
(SE)a

111.89 (16.9) 245.67
(25.7)

22.96 <0.001 133.78 <0.001 1.25

Mean DERS sum score (SE) 39.96 (0.44) 52.87 (1.92) 31.24 <0.001 12.9 <0.001 1.07
Mean days of absence from
school/work (SE)b

1.91 (0.14) 4.67 (1.35) 26.68 <0.001 2.76 <0.001 0.65

Mean sum of grades (SE)c,d 6.3 (0.09) 7.21 (0.52) 5.07 0.025 0.9 0.034 0.37
Mean grades improvement
(SE)d

3.21(0.02) 2.85 (0.12) 5.42 0.02 �0.35 0.002 0.54

Notes: MANOVA 5 Multivariate Analysis of Variance, SE 5 standard error of the mean, CI 5 Confidence Interval, GD 5 Gaming
Disorder, GADIS-P 5 Gaming Disorder Scale for Parents, GADIS-A 5 Gaming Disorder Scale for Adolescents, factor 1 5 negative
consequences, factor 2 5 cognitive-behavioral symptoms; PIGDS 5 Parental Internet Gaming Disorder Scale, DERS 5 Difficulties in
Emotion Regulation Scale. p-values < 0.05 are considered significant and are shown in bold.
aMean of gaming hours per school day and gaming hours per weekend day.
bWithin last three months.
cSum of grades in mathematics, German, and first foreign language (each ranging 1–6, with higher scores indicating worse performance).
dDuring previous school term.
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As in the self-rating scale, the time criterion was included
to reduce potential overestimation by recall biases (Cough-
lin, 1990) or exaggeration (Jeong et al., 2018). The cut-off
values of the two subscales revealed by the ROC curve
analysis were identical with those of the GADIS-A, indi-
cating a good comparability of the self- and external rating
instrument. This was supported by strong correlations be-
tween both scales and a moderate concordance value. Ac-
cording to the parental rating 4.8% (95% CI 3.3–6.2) of the
frequent gamers were classified as gaming disordered. This
prevalence is comparable to the self-rating finding of 3.7%
(95% CI 2.4–5.0, Paschke et al., 2020). Disordered gamers
could be clearly discriminated from the rest of the frequent
gamers by their higher number of fulfilled DSM-5 criteria
assessed by PIGDS, as well as the longer duration and higher
frequency of gaming. Gaming time is often reported when
characterizing disordered gamers (Darvesh et al., 2020).
Higher DERS values indicating more problems in emotional
regulation were found in disordered compared to non-
disordered gamers. This is in line with the results of a large
Hungarian survey reporting a higher proportion of
dysfunctional emotion regulation strategies in problematic
adolescent gamers (K€ok€onyei et al., 2019). Emotion regula-
tion was identified as a general indicator of mental health
problems including substance and behavioral addictions
(Aldao, Nolen-Hoeksema, & Schweizer, 2010; Est�evez,
J�auregui, S�anchez-Marcos, L�opez-Gonz�alez, & Griffiths,
2017). Congruent with current scientific knowledge, the GD
group contained a higher proportion of boys. This sex effect
has been repeatedly shown in various studies (Sugaya et al.,
2019). School problems are common in disordered gamers
as a risk factor but also as a negative consequence (Kindt,
Sz�asz-Janocha, Rehbein, & Lindenberg, 2019). Thus, the
discrimination value of GADIS-P is supported by our
finding of a higher proportion of school absence, less grade
improvement and worse grades in general.

According to the presented results, GADIS-P has the
potential to make an important contribution to the assess-
ment of GD in the especially vulnerable target group of
adolescents by parental ratings. Together with the adoles-
cents’ self-ratings, it supports standardized approaches for
diagnostic screening in epidemiological, clinical, and
neuroscientific research fields. Moreover, it allows a first
evaluation of potentially problematic or even pathological
gaming behavior when the adolescents themselves cannot
provide (valid) information. This might be due to reduced
introspection capabilities on the basis of a young age,
learning disabilities, and/or symptom denial. The latter is of
special interest since an association between disordered
gaming and a tendency to use denial as a coping strategy has
been reported, challenging the “practitioners in obtaining
reliable assessment by self-report” (Schneider, King, &
Delfabbro, 2018, p. 905). When comparing the results of
clinical interviews and questionnaires based on self-reports,
Jeong and colleagues found a false negative rate of disor-
dered gaming of 44% in adolescents (Jeong et al., 2018). The
results of Hawi and colleagues suggest that even younger
children than the ones investigated in our study already

show addiction symptoms related to digital devices/appli-
cations (Hawi, Samaha, & Griffiths, 2019). For these a self-
report instrument may not be appropriate in the majority of
cases.

A clinical validation of the GADIS-P in future studies is
desirable to warrant a broad usage in clinical settings. Even
though a combination of self- and external ratings could be
shown to be of high diagnostic value (Aebi et al., 2017),
questionnaires should never be solely relied on for GD
diagnosis. In addition to clinical expertise, the GADIS-P
might rather serve as an economic screening tool that is easy
to administer, e.g., before appointments. Moreover, the
external rating might support a first evaluation of potentially
disordered gaming when the target adolescent is not able to
cooperate. Thus, GADIS-P may significantly extend
currently available screening instruments to support an early
GD diagnosis for adolescents. This is the prerequisite for
initializing appropriate treatment and interventions with the
aim of reducing symptoms and preventing severe secondary
impairments, comorbidities, or even chronification.

Limitations

First, although online questionnaires are highly appreciated
tools in large epidemiologic surveys for economic reasons,
households without Internet access (about 5% in Germany,
statista, 2020c) could not be considered for this study.
Moreover, missing data is a common problem in online
surveys. The exclusion of parent-child dyads might have
reduced representativeness but is a common cost of online
instruments (especially when investigating parent-child dyads
including young adolescents). It cannot be excluded that re-
sponses were influenced by other people, although the par-
ticipants were instructed to respond on their own. Highest
validity would have been obtained by face-to-face interviews,
which are hard to realize in such large samples. The most
severe limitation of this work is the not yet available external
verification of the screening results by an experienced clini-
cian. This would be the gold standard for concurrent validity.
However, given the early stage of GD research and no yet
available clinically validated screening alternatives, our study
supports important steps towards an early detection of
affected young gamers. Future studies should investigate the
effects of sociodemographic variables on accordance rates,
such as the sex of parents and adolescents or the educational
background, by oversampling problematic gamers.

CONCLUSIONS

GADIS-P is the first available screening instrument for the
assessment of GD in adolescents according to ICD-11 on the
basis of parental ratings. It shows good to excellent internal
consistency reliability and criterion validity as well as mod-
erate accordance with adolescent self-ratings. Differentiation
between pathological and non-pathological gamers was
excellent. Moreover, a two-factorial structure supporting the
ICD-11 approach could be confirmed. This includes the
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concern of gaming-related cognitive-behavioral symptoms
and their negative consequences to equal weights.
Furthermore, by including a temporal item, occasional
gaming behavior-associated problems could be distin-
guished from outlasting ones – a necessary GD criterion.
Thus, GADIS-P could be identified as a valid and reliable
screening instrument for assessing disordered gaming easy
to administer in busy clinical settings or for scientific sur-
veys. It can complement clinical evaluations on the basis of
self-ratings or enable an initial evaluation when self-rating
is not available.
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