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Abstract

The rise and growing popularity of online games has led to the appearance of excessive gaming that in some
cases can lead to physical and psychological problems. Several measures have been developed to explore the
nature and the scale of the phenomenon. However, few measures have been validated psychometrically. The
aim of the present study was to test the psychometric properties of the 12-item Problematic Online Gaming
Questionnaire Short-Form (POGQ-SF) and to assess the prevalence of problematic online gaming. Data collec-
tion was carried out to assess the prevalence of problematic online gaming in a national representative ado-
lescent sample by using an offline (pen and pencil) method. A total of 5,045 secondary school students were
assessed (51% male, mean age 16.4 years, SD = 0.9 years) of which 2,804 were gamers (65.4% male, mean age 16.4
years, SD = 0.9 years). Confirmatory factor analysis was applied to test the measurement model of problematic
online gaming, and latent profile analysis was used to identify the proportion of gamers whose online game use
can be considered problematic. Results showed that the original six-factor model yielded appropriate fit to the
data, and thus the POGQ-SF has appropriate psychometric properties. Latent profile analysis revealed that 4.6%
of the adolescents belong to a high risk group and an additional 13.3% to a low risk group. Due to its satisfactory
psychometric characteristics, the 12-item POGQ-SF appears to be an adequate tool for the assessment of prob-
lematic online gaming.

Introduction

The growth of online videogaming
1 has led to a mi-

nority of players developing addiction-like symptoms
(e.g., overuse, withdrawal, tolerance,) and negative conse-
quences on work, education, and/or their social relation-
ships.2,3 Problematic use is also associated with poor
self-esteem4,5 and depressive symptoms.6,7 There is a lack of
agreement as to the precise name and definition of the phe-
nomenon, but the general consensus is that excessive online
gaming can lead to a variety of physical/psychological
problems.8 Few studies have examined the prevalence of
problematic gaming. Gentile9 reported that 8.5% of American
children aged 8–18 years exhibited pathological playing

patterns. Rehbein et al.10 found that 3% male and 0.3% female
ninth graders were dependent on videogames, with 5% boys
and 0.5% girls at risk for developing dependence. Van Rooij
et al.11 reported that 1.5% of Dutch children aged 13–16 years
were addicted online gamers.

In order to obtain reliable prevalence data, it is important to
use psychometrically validated measurement tools.12 Un-
fortunately, there is lack of such tools, and most have been
modified from other questionnaires without reliability/validity
testing. This includes those based on Internet addiction (e.g.,
Internet Addiction Test13), pathological gambling (using
DSM-IV criteria), or behavioral addictions.14,15 An additional
problem is that many tools focus exclusively on Massively
Multiplayer Online Role Playing Games (MMORPGs).16,17 In
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order to include all online gamers, an empirically based ques-
tionnaire comprising 18 items—the Problematic Online Gam-
ing Questionnaire (POGQ)—was developed by the authors.8

Koronczai et al.18 claimed that suitable measures should
meet six requirements: (a) comprehensiveness (i.e., examin-
ing more, possibly all, aspects of problematic online gaming);
(b) brevity (to assess the more impulsive population, as well
and to facilitate incorporation into time limited surveys); (c)
reliability/validity for different methods of data collec-
tion (online, paper and pencil self-rating, face to face); (d)
reliability/validity for different age groups (adolescents and
adults); (e) cross-cultural reliability/validity; and (f) vali-
dated on clinical samples. The measures should also serve as
a basis for defining dependence cutoff scores.

The POGQ fits the first two requirements. Moreover, it is a
psychometrically robust measure among large convenience
samples of adult online gamers (for details of POGQ devel-
opment, see our earlier study8). However, there is great need
for measures suitable for survey type research in an offline
data collection setting that are reliable/valid for adoles-
cents.19 Therefore, the POGQ was reduced to a 12-item ver-
sion, and applied to an offline adolescent sample using pen
and pencil data collection (fulfilling the third and fourth cri-
teria above).

The aim of the present study was twofold: (a) to test the
psychometric properties of the POGQ-SF, including gender
invariance, on a nationally representative adolescent sample,
as until recently it had only been used on adult gamer sam-
ples; (b) to assess the prevalence of problematic online gam-
ing in a nationwide adolescent sample, as only two nationally
representative adolescent studies in the United States9 and
Germany10 have been published. Therefore, this study makes
a significant contribution to the literature.

Methods

Participants and procedure

In order to obtain a nationwide adolescent sample, data
were collected using the European School Survey Project on
Alcohol and Other Drugs (ESPAD).20 This international col-
laboration collects compulsory data on smoking, alcohol, and
drug use. However, each country has the opportunity to in-
clude optional questions. In 2011, Hungary included a short
section to assess online gaming.

The target population of the ESPAD project is adolescents
aged 16 years. To obtain a representative group sample, three
different grades (8–10) were included in the Hungarian sam-
ple, each containing a proportion of the target population.21

The survey applied an internationally homogenous stratified
random sampling method based on region (central/western/
eastern Hungary), grade (8–10), and class type (primary
general, secondary general, secondary vocational, and voca-
tional classes). The sampling unit was the class, and every
classroom student present completed the questionnaire. Re-
fusal rate was 15%, and therefore data were weighted due to
skewed nonresponse. To adjust for the variations among dif-
ferent sample groups (to match the composition of the re-
spondents with the sampling frame), data were weighted by
strata with the matrix weighting method according to the
National Education Information System (KIR-STAT).21

Students were surveyed in March 2011.21 Questions re-
garding online gaming were only included for the represen-

tative sample of 9th–10th graders in secondary general and
secondary vocational schools (n = 5,045). The present analysis
was carried out on the subsample of those who had played
online games in the past month (n = 2,804; 55.6% of total
sample). After removing cases where POGQ questions were
missing, the final sample size was 2,774.

Measures

Major sociodemographic information (age, grade, gender,
residence) and online gaming habits (e.g., type of online
games played, frequency of playing, duration of typical
gaming sessions) were collected. Additionally, psychologi-
cal characteristics, including self-esteem (Rosenberg’s Self-
Esteem Scale [RSES]22) and depressive mood (short-form [6-
item] Center of Epidemiological Studies Depression-Scale
[CES-D]23) were assessed. RSES is a 10-item self-report uni-
dimensional measure of global self-esteem assessing feelings
of self-worth and self-acceptance. Items were answered on a
4-point scale (‘‘strongly agree’’ to ‘‘strongly disagree’’). Scores
ranged from 10–40, with higher scores indicating higher self-
esteem.24 Cronbach’s alpha was 0.857. CES-D is a unidi-
mensional scale, not designed to diagnose clinical depression
but to assess depressive symptom levels. Items were an-
swered on a 4-point scale (‘‘rarely or never’’ to ‘‘most of the
time’’). Scores ranged from 4–24, with higher scores indicat-
ing higher depressive mood level.24 Cronbach’s alpha was
0.807.

Problematic online gaming was assessed using the 12-item
POGQ-SF (see Appendix). The POGQ was originally an 18-
item scale with good psychometric properties based on wide
empirical content developed by the authors.8 It measures six
dimensions of problematic use (preoccupation, overuse, im-
mersion, social isolation, interpersonal conflicts, and with-
drawal). The 12-item version of POGQ was developed by
selecting two items from each factor. Item selection took into
account preservation of high content validity and selection of
the highest possible factor loadings. The reason for a short-
form POGQ was to develop a measure that can be used in
survey type research, brief enough to assess more impulsive
populations, and which facilitates incorporation into time
limited surveys.

Statistical analysis

To test the model, confirmatory factor analysis (CFA) was
used with maximum likelihood estimation with robust stan-
dard errors (MLR) in MPLUS 6.0. To evaluate goodness of fit,
a p value of chi square smaller than 0.05 for test of close fit
was used. Further fit indices included comparative fit index
(CFI), Tucker–Lewis Fit index (TLI), root mean square error of
approximation (RMSEA) and its 90% confidence interval
(90% CI), and standardized root mean square residual
(SRMR). For both CFI and TLI, values greater than 0.95 in-
dicate a good fit, while values of RMSEA and SRMR should
be less than 0.05 and 0.10 respectively for a well-fitting
model.25 In order to compare alternative nested models esti-
mated with maximum likelihood estimation with robust
standard errors, Satorra–Bentler scaled Dv2 test (S-B Dv2-
test)26 was applied to determine the better fitting model.

Testing structural and measurement invariance between
gender, a series of multigroup CFAs27 was carried out. First,
the measurement model was estimated freely in boys and
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girls. Second, four nested models with increasing constraints
were estimated, including one model in which factor loadings
and intercepts were freely estimated (configural invariance),
one model in which factor loadings were set equal (metric
invariance), one model in which factor loadings and inter-
cepts were set as equal in both groups (scalar invariance), and
one model in which residual variances were set equal
(uniqueness invariance). The traditional chi square difference
test (S-B Dv2-test) is usually used to compare two nested
models, but this method is sensitive to the model’s com-
plexity and large sample size.28,29 Therefore the recommen-
dations of Cheung and Rensvold29 and Chen28 for comparing
two nested models were followed: cut-off values of DCFI
<0.01 and DRMSEA <0.015 were used for testing metric,
scalar, and uniqueness invariance. The models were consid-
ered invariant in condition when both DCFI and DRMSEA
indices were below the cut-off values.

In order to identify the gamers whose online game use was
considered as problematic, latent profile analysis (LPA) was
selected (carried out in MPLUS 6.0). The indicator variables
were the sum score of each dimension of POGQ, as observed
variables. LPA is a mixture modeling technique used to
identify groups of people (categorical latent variable) that are
similar in their responses to certain variables, in this case
scores given for the six POGQ dimensions (continuous
manifest variables).30 The analysis was performed with two
to four classes on the weighted adolescent subsample playing
online games during the last month (n = 2,774). To determine
the number of latent classes, several indices were used.
Measures of parsimony of each model (e.g., Akaike In-
formation Criteria [AIC], Bayesian Information Criteria [BIC],
and Sample size adjusted Bayesian Information Criteria
[SSABIC]) were used, lower values indicating more parsi-
monious models. The Entropy criterion was also examined,
determining the accuracy of classifying people into their re-
spective profiles, with higher values indicating better fit. Fi-
nally, the Lo-Mendell-Rubin Adjusted Likelihood Ratio Test
(LMRT) was used. This statistically compares the fit of the
target model (e.g., three-class model) to a model with one
class less (e.g., two-class model). A p value of less than 0.05
indicates the tested model fits better than the previous one.31

For CFA, the unweighted sample of the 2,774 cases was used.
All other analysis was conducted on the weighted sample
(described above). Missing data were treated with FIML
method. Covariance coverage was greater than 0.98 in CFA.

To test the validity of the POGQ further, the LPA classes
along a few variables (i.e., gender, time spent gaming, grade
point average, self-esteem, level of depressive symptoms)
relevant to the phenomenon of problematic online gaming
were compared. For these comparisons, Wald’s chi square
test of mean equality for latent class predictors in mixture
modeling was used (for description of analysis, see
www.statmodel.com/download/meantest2.pdf).

Results

Descriptive statistics

The total sample (n = 5,045, 51% male, mean age 16.4 years,
SD = 0.87 years) was divided into two groups. Those who
played online games in the month preceding data collection
were classed as ‘‘gamers’’ (G), and those who had not played
were classed as ‘‘nongamers’’ (NG). More than half (55.6%) of

the sample’s participants were gamers (n = 2804). Two-thirds
of gamers (65.4%) were male compared to 32.9% of non-
gamers (v2 = 403.29, p < 0.001). The mean age of gamers and
nongamers was 16.4 years (SDG = 0.85; SDNG = 0.89 years;
F = 0.009, p = 0.926).

Confirmatory factor analysis

A six-factor solution on the ‘gamer’ group (n = 2774) with
CFA was tested. The model provided an optimal fit to the
data (v2 = 277.35, df = 39, p < 0.001; CFI = 0.972; TLI = 0.953;
RMSEA = 0.047 [0.042–0.052] Cfit > 0.90; SRMR = 0.025) (Table
1). Alternatively, the degree of fit of a one-factor model
(v2 = 1549.20, df = 54, p < 0.001; CFI = 0.82; TLI = 0.79;
RMSEA = 0.100 [0.096–0.104] Cfit < 0.001; SRMR = 0.064) and
a model with one second ordered factor (v2 = 528.30; df = 48,
p < 0.001; CFI = 0.94; TLI = 0.92; RMSEA = 0.060 [0.056–0.065];
Cfit < 0.001; SRMR = 0.042) were estimated. The original six-
factor model yielded superior fit compared to the one-factor
model (S-B Dv2-test = 1137.3; Ddf = 15, p < 0.0001) and the
second ordered factor model (S-B Dv2-test = 246.2; Ddf = 9,
p < 0.0001). In the six-factor model, the factor loadings were
higher than 0.70 with their respective factor. The correlations
between factors ranged between 0.82 and 0.57 (Table 1). The
highest correlation was between social isolation and inter-
personal conflict, and the lowest correlation was between
social isolation and preoccupation. Based on the CFA analy-
sis, the composite reliability and average variance extracted
indices32,33 were calculated. The composite reliability of each
dimension was greater than 0.60 (Table 1). The average var-
iance extracted from each scale was adequate and greater
than 0.50 (Table 1). The discriminant validity coefficients with
the square root of the average variance extracted were also
calculated. Although discriminant validity indices were high,
the correlations between factors were strong. Therefore the
relatively weak discriminant validity of each dimension re-
presented that these dimensions are closely related compo-
nent of the construct of problematic online gaming.

Gender invariance of the six-factor model, including con-
figural, metric, and scalar invariances, was tested. The fit in-
dices are reported in Table 2. The first test of configural
invariance measured whether POGQ-SF was best described
by a six-factor structure for boys and girls. The results
showed that the configural invariance model fitted the data
reasonably well (RMSEA = 0.053 Cfit >0.135, CFI = 0.952). In
order to confirm metric invariance, factor loadings were
constrained to be equal across genders; intercepts and resid-
ual variances were freely estimated; and factor means were
fixed to 0 in boys and girls. The constrained model yielded
acceptable model fit (RMSEA = 0.055 Cfit >0.050, CFI = 0.946).
The changes in chi square between the configural and metric
invariant model were significant (S-B Dv2-test = 40.3; df = 6,
p < 0.001). However, DCFI = 0.006 and DRMSEA = 0.002 were
smaller than the cut-off values. These results confirm that
factor loadings were invariant across genders. To establish
scalar invariance, intercepts and factor loadings were con-
strained to be equal across the two groups; the residual var-
iances were freely estimated; and factor means were set to 0 in
one group and free in the other. The changes in chi square
between the metric and scalar invariant model were signifi-
cant (S-B Dv2-test = 24.5; df = 6, p < 0.001). However, DCFI =
0.003 and DRMSEA = 0.001 were less than the cut-off values,
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which indicates that scalar invariance can be established
across the two groups. To test uniqueness invariance inter-
cepts, factor loadings and uniqueness (residual variances) are
constrained to be equal across genders. The changes in chi
square between the scalar and uniqueness invariant model
were significant (S-B Dv2-test = 236.2; df = 12, p < 0.001).
However, DCFI = 0.052 and DRMSEA = 0.017 were higher
than the cut-off values, which indicates that uniqueness in-
variance cannot be established across the two groups. How-
ever, the uniqueness invariance is not a requirement for the
comparison of each group’s means.

Latent profile analysis

A latent profile analysis on the six dimensions of prob-
lematic online gaming was performed. According to the cri-
teria listed above, the three-class solution was selected (Table
3). The AIC, BIC, and SSABIC decreased continuously as
more classes were added to the analysis. However, the scale
of decrease diminished after the third latent class was added.
Regarding the entropy, the two-class solution provided the
greatest value, but the three-class solution was also adequate.
The nonsignificant p value of the L-M-R test clearly showed
that the four-class solution should be rejected in favor of the
previous one. Therefore the three-class solution was accepted.

The features of the three classes are shown in Figure 1. The
first class (68% of gamers; 37.8% of total sample) represents
those gamers who scored below the average on the POGQ-SF
factors. The second class of gamers (23.9% and 13.3% re-
spectively) represents the low risk for problematic use, while
the third class (8.2% and 4.6% respectively) represents the
high risk for problematic online gaming population. In all
three groups, especially the second, the ‘‘immersion’’ fac-

tor showed an elevated level compared to the other five
dimensions.

Gamers belonging to the high risk class were more likely to
(a) be male, (b) play for more than 5 hours a day, (c) have a
lower grade point average, (d) have lower self-esteem, and (e)
have higher level of depressive symptoms than gamers be-
longing to the other two classes (Table 4).

Determination of the optimal cut-off score in order
to classify online gamers as problematic gamers:
sensitivity and specificity analyses

Considering the membership in the third class (high risk for
problematic online gaming) as the ‘‘gold standard,’’ the sensi-
tivity, specificity, positive predictive value (PPV), negative pre-
dictive value (NPV), and accuracy of the POGQ-SF at all possible
cut-off points were calculated (Table 5). Based on this analysis, a
cut-off score of 32 points is an optimal cut-off to classify online
gamers as problematic gamers. At this value, sensitivity is 96%,
while specificity is 97% (i.e., only 4% of true problematic gamers
are not identified by the measure, while only 3% of nonproble-
matic cases are considered problematic). In this case, PPV is 75%
and NPV is 100%. This means 25% of the individuals with a
positive test result are identified mistakenly, while all individuals
with negative test results are identified correctly. The accuracy
was 97%. Increasing the cut-off score would lead to more false
negative cases, while decreasing would further increase the
number of gamers mistakenly diagnosed.

Discussion

Results showed that the 12-item POGQ-SF has appropriate
psychometric properties according to the CFA performed on
a nationally representative adolescent sample. The results

Table 3. Fit Indices for the Latent Profile Analysis of the POGQ-SF

Number of latent classes AIC BIC SSABIC Entropy L-M-R test p

2 classes 56,966 57,079 57,019 0.944 6,650 < 0.001
3 classes 54,800 54,954 54,872 0.913 2,141 < 0.001
4 classes 53,905 54,100 53,995 0.912 797 0.3423

Note: AIC, Akaike Information Criteria; BIC, Bayesian Information Criteria; SSABIC, sample size adjusted Bayesian Information Criteria. L-
M-R test, Lo-Mendell-Rubin adjusted likelihood ratio test value; p, p value associated with L-M-R test.

Table 2. Goodness-of-Fit Indices for Models Testing Gender Invariance

v2
boys v2

girls df CFI TLI RMSEA
Cfit of

RMSEA SRMR

Single group analyses separately in boys and girls
1. Boys only 233.5 39 0.968 0.946 0.053 0.241 0.026
2. Girls only 113.8 39 0.959 0.931 0.044 0.829 0.037

Multigroup analyses
3. Configural invariance: Factor loadings and intercepts are

freely estimated, and factor means are fixed to 0
210.9 204.3 84 0.952 0.924 0.053 0.138 0.127

4. Metric invariance: Factor loadings are fixed to be equal,
intercepts are freely estimated, and factor means are fixed
to 0

216.2 244.8 90 0.946 0.921 0.055 0.063 0.175

5. Scalar invariance: Intercepts and factor loadings are
constrained

232.0 256.1 96 0.943 0.922 0.054 0.068 0.175

6. Uniqueness invariance: Intercepts, factor loadings, and
residual variances are constrained

290.7 568.8 108 0.891 0.867 0.071 < 0.0001 0.256
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support the gender invariance of POGQ-SF including config-
ural, metric, and scalar invariance. However, residual invari-
ance cannot be confirmed. Latent profile analysis revealed
8.2% of gamers (4.6% of total sample) belong to the high risk
group. This prevalence value is in accordance with other large
sample surveys conducted.9,10 Results showed an additional
13.3% of adolescents (23.9% of gamers) displaying symptoms
of problematic online gaming above the average. Both groups
(high risk and low risk) should be analyzed thoroughly in
future studies to explore those background factors that may
carry risk regarding problematic online gaming.

In this study, the ‘‘immersion’’ dimension showed an ele-
vated level at all three LPA classes, especially the low risk
group. The two items of this dimension (‘‘How often do you
play longer than originally planned?’’ and ‘‘How often do you
lose track of time when gaming?’’) indicate excessive use of
online games, immersion in gaming, and losing track of time.
Since low risk groups could be the focus of future prevention

programs, immersion should be highlighted when develop-
ing such programs.

Gamers belonging to the high risk class were more likely to
be male, play for more than 5 hours a day, have a lower grade
point average, have lower self-esteem, and have a higher de-
pression score than gamers belonging to the other two classes.
These results concur with findings of other studies confirming
the measurement tool’s validity. Several studies claim males are
at a higher risk of becoming problematic online gamers10,34 and
that problematic online gamers spend more time playing than
normal gamers.9,35,36 Some studies also note that problematic
gamers’ school performance is negatively affected by their ga-
meplay3,37 and are characterized by lower self-esteem.4,5 Fur-
thermore, some studies have demonstrated that depression is a
comorbid disorder in problematic online gaming.6,7

The present study was carried out among Hungarian ad-
olescents. Thus, to test it on cross-cultural samples in the fu-
ture could be an important aim. It is also a future goal to

FIG. 1. Latent profile analysis on the six factors of the Problematic Online Gaming Questionnaire Short-Form (POGQ-SF).

Table 4. Comparison of the Three Latent Classes: Testing Equality for Latent Class Predictors

Overall test
No risk class
(n = 1,883)

Low risk class
(n = 652)

At risk class
(n = 221) Wald v2 p value

Gender (male %) 56.2a 83.8b 87.2b 235.5 < 0.001
Age (years), mean (SE) 16.43 (0.021)a 16.31 (0.032)b 16.50 (0.059)a 14.2 0.001
Game time on an average day (q5 hours %) 8.3a 23.5b 44.9c 133.6 < 0.001
Grade point average (min 10, max 50, mean 35.5;

failed <20), Mean (SE)
35. 83 (0.186)a 35.30 (0.325)a 33.32 (0.524)b 17.7 < 0.001

Self-esteem (min 10, max 40, mean 28.5); Mean (SE) 28.86 (0.126)a 28.17 (0.215)b 26.41 (0.393)c 33.9 < 0.001
Level of depressive symptoms (min 6, max 24,

mean 11.35); Mean (SE)
11.06 (0.076)a 11.64 (0.132)b 13.00 (0.255)c 54.5 < 0.001

Note: Different subscript letters (a, b, c) in the same row reflect significant (p < 0.05) difference between the means while same subscript
letters in one row reflect non-significant difference between the means according to pair wised Wald v2 test of mean equality for latent class
predictors in mixture modeling (www.statmodel.com/download/meantest2.pdf).
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confirm the POGQ on clinical samples. The current POGQ is
short, comprehensive, and assesses problematic online gam-
ing in different age groups with different data collection
methods. Therefore, POGQ is an adequate tool for assessing
problematic online gaming, facilitating future research, and
helping legal authorities and health practitioners develop
prevention and treatment programs.
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Appendix

Problematic Online Gaming Questionnaire
Short Form (POGQ-SF)

Please read the statements below regarding online gaming.
The questionnaire REFERS TO ONLINE GAMES exclu-

sively, but we use the expression ‘‘game’’ in each statement
for simplicity’s sake. Please indicate on the scale from 1 to 5
to what extent, and how often, these statements apply to
you!

Never Seldom Occasionally Often Always

1. When you are not gaming, how often do you think about
playing a game or think about how would it feel to play
at that moment?

1 2 3 4 5

2. How often do you play longer than originally planned? 1 2 3 4 5
3. How often do you feel depressed or irritable when not

gaming only for these feelings to disappear when you
start playing?

1 2 3 4 5

4. How often do you feel that you should reduce the
amount of time you spend gaming?

1 2 3 4 5

5. How often do the people around you complain that you
are gaming too much?

1 2 3 4 5

6. How often do you fail to meet up with a friend because
you were gaming?

1 2 3 4 5

7. How often do you daydream about gaming? 1 2 3 4 5
8. How often do you lose track of time when gaming? 1 2 3 4 5
9. How often do you get restless or irritable if you are

unable to play games for a few days?
1 2 3 4 5

10. How often do you unsuccessfully try to reduce the time
you spend on gaming?

1 2 3 4 5

11. How often do you argue with your parents and/or your
partner because of gaming?

1 2 3 4 5

12. How often do you neglect other activities because you
would rather game?

1 2 3 4 5

Preoccupation Immersion Withdrawal Overuse Interpersonal conflicts Social isolation

1, 7 2, 8 3, 9 4, 10 5, 11 6, 12
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