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Introduction. Gaming motives appear to be an important predictor of time spent gaming and disordered gaming.
The Videogaming Motives Questionnaire (VMQ) has shown adequate psychometric properties to assess gaming
motives among Spanish college students. However, the utility of this measure has not yet been explored in other
cultures. This research aimed to examine the structure and measurement invariance of the VMQ across seven
countries and gender groups, and to provide criterion-related validity evidence for VMQ scores. Method. College
students who reported having played videogames in the last year (n = 5192; 59.07 % women) from the US,
Canada, South Africa, Spain, Argentina, England, and Uruguay completed an online survey to measure time spent
gaming, disordered gaming, and the VMQ. Results. Findings support a 24-item 8-intercorrelated factor model
structure for the VMQ in the total sample. Our results also support configural, metric, and scalar invariance of the
VMQ across gender groups and countries. Students from North America (US and Canada) scored higher on most
gaming motives (except recreation and cognitive development) than students from the other countries. The
correlations between VMQ and non-VMQ variables were similar across gender and countries, except in England
where VMQ correlations with time spent gaming were stronger. Discussion. These results suggest that the VMQ
is a useful measure for assessing gaming motives across young adults from different countries.

an average of 9 and 12 h a week, respectively (Entertainment Software
Association of Canada, 2020). Although videogame use is not an issue

1. Introduction

Videogaming is a highly prevalent activity worldwide (Newzoo,
2021). Around 30 % to 40 % of videogame players are aged 18-34 years
(Aldama, 2016; Entertainment Software Association, ESA, 2022;
Europe’s Video Games Industry, ISFE, 2020) and half are women (ISFE,
2020; ESA, 2022). In the US, 80 % of people aged 18-34 years play
videogames>3 h a week. In Canada, women and men (ages 18-34) play

for most people, for some it may become a problem. A recent meta-
analysis reported a 3.3 % disordered gaming (i.e., maladaptive pattern
of hazardous gaming) prevalence rate, which was moderated by conti-
nental region: highest in Asia (6.3 %), followed by North America (3.6
%), Oceania (3 %), Europe (2.7 %) and others (1.9 %) (Kim et al., 2022).
Moreover, disordered gaming prevalence rates are higher in young adult
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samples (from 3.4 % to 6.3 %) than in samples of adolescents (3.3 %) or
adults (1.9 %) (Kim et al., 2022). Among young adults, college students
are a special at-risk subgroup with prevalence rates of 60 % for video-
game use (Borges et al., 2019) and 5 % for disordered gaming (Borges
et al., 2019; Ohayon & Roberts, 2021). College students’ disordered
gaming has been related to poorer academic performance (Sarda et al.,
2016; Schmitt & Livingston, 2015) and more anxiety and depression
symptoms (Pontes et al., 2021; Sanchez-Iglesias et al., 2020). Gaming
motives are one of the many factors that may influence videogame use
and disordered gaming (de Hesselle et al., 2021; Wang & Cheng, 2022).

Human motivation is the internal process that activates and main-
tains physical and psychological activity and impacts the direction and
strength to move toward our goals (Backlund et al., 2022). Motivation
has been regarded as a crucial factor for understanding addictive be-
haviors (Cooper et al., 2016), including those related to videogame use
(Backlund et al., 2022; Wang & Cheng, 2022). Gaming motives (i.e.,
reasons for playing videogames) have been related to videogame genre
preferences (Kim et al., 2016; Lopez-Fernandez et al., 2020; Scharkow
et al., 2015), early gaming onset, and higher gaming frequency (Biolcati
et al., 2021). Motives for playing videogames have also been associated
with spending more time gaming (de Hesselle et al., 2021; Lépez-
Fernandez et al., 2020) and disordered gaming (Wang & Cheng, 2022).
Specifically, social and coping motives are the most strongly related
motives to time spent gaming (de Hesselle et al., 2021; Kirdly et al.,
2017; Lopez-Fernandez et al., 2020; Wu et al., 2017). Meta-analyses
have found that escapism/coping motives show the strongest correla-
tion with disordered gaming (r = 0.40-0.50), followed by achievement
motivation (r = 0.32), immersion (r = 0.22) and social motivation (r =
0.20) (Backlund et al., 2022; Wang & Cheng, 2022).

Other studies have found gaming motives to mediate the relation of
personality and psychopathological symptoms (e.g., depression or
attention problems) with disordered gaming (Biolcati et al., 2021;
Lopez-Fernandez et al., 2021; Montag et al., 2019; Plante et al., 2019).
Taken together, this evidence highlights the relevance of gaming mo-
tives in predicting videogames use and disordered gaming. However, to
conduct rigorous research into gaming motives, a measure showing
adequate psychometric properties is needed.

Although many scales measure gaming motivation (see Lopez-
Fernandez et al., 2020 for a review), they have their limitations. For
instance, many measures present a wide variety in the taxonomy of
gaming motives and it is possible to find scales that include different
motives within the same label. For example, some studies distinguish
skill development from both recreation and competition; while others
combine these motives on a unique subscale (i.e., fun/challenge). In
other cases, the same motives are named differently (e.g., refer to
competition with label achievement) (Lopez-Fernandez et al., 2020).

Drawing from these limitations, Lopez-Fernandez et al. (2020)
developed the Videogaming Motives Questionnaire (VMQ). The VMQ is
composed of 24 items (3 per scale) that assess coping (i.e., for stress
reduction), social interaction (i.e., to bond with friends and to make new
ones), recreation (i.e., for mood enhancement/to spend a more enjoy-
able and recreational time), cognitive development (i.e., to stimulate
intellectual activity), fantasy (i.e., for immersion in the gaming world
and the story’s in-game characters), competition (i.e., to feel the plea-
sure of competing and winning against others), customization (i.e., for
the creation and design of things in-game), and violent reward (i.e., to
feel gratification when faced with in-game violence) motives. The eight
subscales show adequate internal consistency (a range from 0.76 to
0.90) and temporal stability (2-week test-retest r between 0.60 and
0.82) in Spain. All the motives exhibit significant associations with
hours spent gaming, disordered gaming, and videogame genre
preferences.

1.1. Present study

Research into the psychometric properties of the VMQ in non-
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Spanish samples and/or across countries or languages is limited. This
is a problem because comparisons across groups are not well founded
until evidence for multicultural and multilanguage measurement
equivalence is obtained (International Test Commission, 2015). In this
sense, a measure is equivalent when, across languages and cultures of
administration, self-report items present the same meaning and re-
sponses to the items exhibit loadings in the same set of factors (Byrne,
2008). Taken together, the aims of the present study were: 1) test the 24-
item 8-factor VMQ structure among college students from seven coun-
tries; 2) examine the measurement invariance of the VMQ across
countries and gender (women/men); 3) analyze mean differences in
scores for gaming motives by country and gender; and 4) provide
criterion-related validity evidence for gaming motives by relating them
to time spent gaming and disordered gaming across countries and
gender. We hypothesized an adequate structure and measurement
invariance of the VMQ across countries and gender (De Grove et al.,
2017); higher motives scores in individualistic than in collectivistic
countries (Mackinnon et al., 2017) and in men than in women (Laconi
et al., 2017); and positive correlations of motives, especially coping,
with time spent gaming and disordered gaming (Lopez-Fernandez et al.,
2020).

2. Material and methods
2.1. Participants and procedures

College students were recruited from universities across the US (five
universities across four states: [Colorado, New Mexico, New York, and
Virginia]), Canada (two universities from the provinces Ontario and
Manitoba), South Africa (one university from Cape Town city), Spain
(one university from the autonomous community of Valencia),
Argentina (two universities from Cérdoba region), England (one uni-
versity from Exeter city) and Uruguay (one university from Montevideo
city). They completed an online survey about the risk and protective
factors of addictive behavior outcomes (see Bravo et al., 2021 for more
information). In Argentina and Uruguay, participants were recruited by
an invitation disseminated across social networks and email listings. The
students who completed the survey were included in a raffle of prizes
(Argentina: 25 prizes of ~US$ 10 each; Uruguay: 10 prizes of ~US$ 20
each). In Spain, students were invited by email. Those who completed
the survey received €5. In the US, Canada, South Africa and England,
participants were students from Psychology Departments, who received
research participation credit for completing the survey. The study pro-
tocol was approved by the institutional review boards at the partici-
pating universities.

Although 9,171 students completed the larger study, only data from
the students who reported playing videogames at least once in the last
year (n = 5280, 57.57 %) were used. The cases with > 2 missing values
in the VMQ or IGDS9-SF were eliminated (n = 88). The final sample
consisted of 5192 participants (59.07 % women, M(age) = 20.12, SD =
3.65). Table 1 details the demographics of the whole sample and across
countries and gender.

2.2. Measurement adaptation

To adapt the videogame use and disordered gaming measures to
Spanish, four Spanish and Argentinian researchers, who were proficient
in English and experts in test adaptation and videogame use, translated
them independently. After reaching an agreement for the Spanish-
Argentinian and Spanish-Castilian versions, minor changes were made
to keep the final version. The Uruguayan version was the same as the
Argentinian one. For the VMQ, one bilingual (English-Spanish) and one
native Spanish and proficient English researcher adapted the measure
independently to English. Then they reached an agreement for the final
version. During this procedure, they attempted to maintain the original
English wording of the items that came from a previous English scale of
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Table 1
Demographic and descriptive statistics of VMQ and non-VMQ constructs for the total sample and across countries and gender.
Total sample  US CAN SAF SPA ARG ENG URU Women Men
(n =5192) (n = 2449) (n=1013) (n =391) (n = 436) (n = 568) (n = 256) (n=79)
Gender n (%)
Women 3067 1314 573 (56.56) 295 (75.45) 257 (58.94) 381 (67.08) 180 67 (84.81) - -
(59.07) (53.65) (70.31)
Men 2080 1115 425 (41.95) 92 (23.53) 178 (40.83) 185 (32.57) 73 12(15.19) - -
(40.06) (45.53) (28.52)
Missing 45 (0.87) 20 (0.82) 15 (1.48) 4(1.02) 1(0.23) 2(0.35) 3(1.17) 0 (0.00) - -
Age M (SD) 20.12 (3.65) 19.55 (3.04) 19.82 (3.86) 20.24 (2.23) 20.81 (2.54) 21.99 (4.81) 19.18 26.58 20.18 (3.94) 20.02 (3.18)
(3.30) (7.45)
Time spent
gaming n (%)
<7h 3580 1644 642 (63.38) 323 (82.61) 295 (67.66) 434 (76.41) 179 63 (79.75) 2510 1090
(68.99) (67.18) (69.92) (80.84) (51.95)
8-14h 811 (15.63) 412 (16.84) 176 (17.37) 39 (9.97) 62 (14.22) 80 (14.08) 32 10 (12.66) 351 (11.30) 462 (22.02)
(12.50)
15-20 h 394 (7.59) 210 (8.58) 76 (7.50) 13 (3.32) 45 (10.32) 26 (4.58) 20 (7.81) 4 (5.06) 130 (4.19) 260 (12.39)
21-30 h 236 (4.55) 108 (4.41) 64 (6.32) 10 (2.56) 23 (5.28) 17 (2.99) 14 (5.47) 0 (0.00) 66 (2.13) 168 (8.01)
31-40 h 88 (1.70) 39 (1.59) 23 (2.27) 3(0.78) 9 (2.06) 7 (1.23) 6 (2.34) 1(1.27) 25 (0.81) 62 (2.96)
>40h 80 (1.54) 34 (1.39) 31 (3.06) 3(0.77) 2(0.46) 4 (0.70) 5(1.95) 1(1.27) 23 (0.74) 56 (2.67)
IGDS9-SF
M (SD) 13.25 (5.77) 12.88 (5.48) 14.32 (6.50) 12.96 (5.26) 12.88 (5.53) 13.51 (6.10) - - 12.00 (4.69) 15.00 (6.65)
o [95 %CI] 0.89 [0.89, 0.89 [0.89, 0.90 [0.90, 0.87 [0.85, 0.89 [0.88, 0.89 [0.88, - - 0.87 [0.87, 0.90 [0.89,
0.90] 0.90] 0.91] 0.89] 0.91] 0.90] 0.88] 0.90]
® [95 %CI] 0.90 [0.89, 0.89 [0.89, 0.91 [0.90, 0.88 [0.86, 0.89 [0.88, 0.90 [0.88, - - 0.88 [0.88, 0.90 [0.89,
0.90] 0.90] 0.92] 0.90] 0.91] 0.91] 0.89] 0.90]

Note. IGDS9-SF = Internet Gaming Disorder Scale; VMQ = Videogame Motives Questionnaire; US = United States; CAN = Canada; SAF = South Africa; SPA = Spain;
ARG = Argentina; ENG = England. URU = Uruguay. Men showed higher time spent gaming (3> (5) = 508.62, p <.001) and higher scores in the IGDS9-SF (t (5145) =

19.98, p <.001) than women.

gaming motives (see Supplementary Material to consult the items).

2.3. Measures

2.3.1. Occurrence of videogame use and time spent gaming

Following previous work (Pontes & Griffiths, 2015), to determine the
last-year videogame user status we asked: Have you played a videogame in
the past year? If participants responded “yes”, they were branched to an
additional question: “In a typical week, how often (i.e., from 1= <7 h
per week to 5= >40 h per week) do you spend playing on computers,
consoles and/or other gaming platforms (e.g., handheld devices)?”.

2.3.2. Disordered gaming

The 9-item Internet Gaming Disorder Scale — Short-Form (IGDS9-SF;
Pontes & Griffiths, 2015) was used to assess how often participants
endorsed core DSM-5 criteria for Internet Gaming Disorder on a 5-point
scale (i.e., from 1 = never to 5 = very often). The IGDS9-SD herein
showed configural, metric and partial scalar invariances across gender
and countries, except for England (see Supplementary Material).

2.3.3. Videogame use motives

The 24-item Videogaming Motives Questionnaire (VMQ; Lopez-
Fernandez et al., 2020) was used to assess eight gaming motives (3 items
per scale) on a 5-point scale (i.e., from 0 = strongly disagree to 4 =
strongly agree). The reliability coefficients for the VMQ and IGDS9-SF are
shown in Supplementary Material and Table 1, respectively.

2.4. Statistical analysis

To test the factor structure of the questionnaire, confirmatory factor
analyses (CFAs) were conducted using diagonally weighted least squares
(WLSMV) (Li, 2016). We applied the following criteria to evaluate the
overall model fit: Comparative Fit Index (CFI); Tucker-Lewis Index
(TLI); Root Mean Square Error of Approximation (RMSEA). For the CFI
and TLI, values of > 0.90 were acceptable and values of > 0.95 were
optimal. For the RMSEA, values of < 0.06 were optimal (Marsh et al.,
2004). To provide reliability evidence for scores, Cronbach’s alpha and

McDonald’s omega coefficients were calculated. As scales have<10
items, coefficients of > 0.60 were interpreted as acceptable (Loewen-
thal, 1996).

Multigroup confirmatory factor analyses (MG-CFA) were conducted
to determine the measurement invariance of the questionnaire across
countries and gender. Specifically, configural (i.e., whether all the items
loaded on the proposed factor); metric (i.e., whether item-factor load-
ings were similar across groups) and scalar (i.e., whether unstandard-
ized item thresholds were similar across groups) invariance were tested.
The model comparison criteria of ACFI/ATFI < 0.01 (Cheung &
Rensvold, 2002) and ARMSEA < 0.015 (Chen, 2007) were used to
indicate a significant decrement in the model fit when testing for mea-
surement invariance. If all three measurement levels were invariant, the
mean VMQ scores could be compared across groups. Finally, evidence
for criterion-related validity was conducted via bivariate correlation
analyses between each VMQ subscale and time spent gaming and
disordered gaming per country and gender.

Cases with one missing value (n = 164 [n = 131 with missing value in
the VMQ, n = 29 with missing value in the IGDS9-SF, n = 4 with missing
value in both scales]) were retained. In the structural equation models,
as the WLSMV estimator was use, pairwise deletion was applied, while
in the rest of the analysis the mean score of the scale was employed.
Mplus 8.4 (Muthén & Muthén, 1998-2019) was applied to the CFAs and
measurement invariance analyses, and SPSS-23 to the descriptive and
correlation analyses.

3. Results
3.1. 1. Structure validity evidence

The CFA results indicated an excellent data fit for a 24-item 8-factor
solution on most indices for the total sample, and across gender and six
of the seven countries (CFIs > 0.95 and, TLIs > 0.94, RMSEAs < 0.09)
(see Supplementary Material). The standardized loadings of the indi-
cator variables on their hypothesized factors were all significant (p
<.001) and salient (i.e. > 0.60). The questionnaire structure was not
tested in Uruguay because of the small sample size (n = 79) (Kyriazos,
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2018). Thus, data from the Uruguay subsample were not included in the
measurement invariance testing and posterior analysis.

3.2. Internal consistency

The Cronbach’s alphas and the McDonald’s omegas for the eight
VMQ subscales ranged from 0.64 to 0.91 across samples (see Supple-
mentary Material).

3.3. Measurement invariance testing

When the configural model was tested across gender and countries,
adequate fit indices were found (CFIs > 0.96, TLIs > 0.95, RMSEAs <
0.07), which supported the configural invariance. The addition of con-
straints across the factor loadings and the thresholds across groups
showed minimal changes in the CFI, TLI and RMSEA, which suggested
metric and scalar invariance (see Table 2).

Consequently, we conducted MANCOVAs to test the mean differ-
ences in the VMQ subscales scores per country (age and gender as
covariates) and per gender (age as covariate). The results showed sig-
nificant mean differences per country (Wilks’ A = 0.88; F(40.00,
21919.34) = 16.08, p <.001, r]2 =.03) and gender (Wilks’ A = 0.71, F
(8.00, 5033.00) = 252.84, p <.001, 1]2 =.29). Table 3 presents the mean
scores and the post hoc results. The results generally showed higher
recreation levels in Argentina and Spain, while US and Canada displayed
higher levels for all other gaming motives. Men reported higher mean
levels on all motives compared to women.

3.4. Criterion-related validity evidence

Bivariate correlations are presented in Table 4. Across countries and
gender, small- and medium-sized significant positive correlations
appeared, except for a non-significant association between the custom-
ization motive and time spent gaming in the Argentinean subsample.
The strongest correlations were observed between coping and disor-
dered gaming scores. Further, we compared the magnitude of the cor-
relations across groups (see Mezquita et al., 2022 for a similar analytic
approach). Of the 216 possible comparisons, the average difference in
correlations was 0.07 (SD = 0.05). We took differences < 1 SD as small, 1
SD to 2 SD as medium, 2 SD to 3 SD as large, and > 3 SD as substantial
(see Table 5). Three substantial differences appeared: the positive cor-
relation between cognitive development and time spent gaming was
medium-sized in England (r = 0.41, p <.05), but small-sized in
Argentina (r=0.17, p <.05); the positive correlation between recreation
and disordered gaming was medium-sized in Canada (r = 0.36, p <.05)
and in South Africa (r = 0.38, p <.05), but small-sized in Spain (r = 0.13,

Table 2
Invariance testing results of the VMQ across countries and gender.
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p <.05).
4. Discussion

Our primary aim was to provide validity and reliability evidence for
the VMQ in a large sample of college students from seven countries. We
specifically examined the factor structure (aim 1) and the measurement
invariance of the 24-item 8-factor VMQ across gender and country (aim
2). We also compared mean scores across groups (aim 3) and examined
the criterion validity of the eight motive subscales by correlating them
with time spent gaming and disordered gaming across countries and
gender (aim 4).

When the VMQ structure was tested in each group separately, we
found support for the 8-factor scale structure in both gender groups and
in six of the seven examined countries (i.e., US, Canada, South Africa,
Spain, Argentina, England). These results replicate findings of the
original study on VMQ development and validation (Lopez-Fernandez
et al., 2020).

The MG-CFA results also support the measurement invariance of the
VMQ across countries and gender. Establishing an equivalent scale
supports the claim that people from different places and gender think in
similar aspects when questioned about their motivations to play vid-
eogames. Hence the present study provides a useful measure for
assessing and comparing gaming motives across college students from
different countries, and also across men and women (Byrne, 2013).

When comparing VMQ subscale scores across countries, North
American (US and Canada) college students reported higher scores than
those from other countries on all the motives except recreation and
cognitive development. Spanish and Argentinean college students ob-
tained higher recreation scores than those from other countries. Previ-
ous studies have found higher mean levels of motives for drinking, as
reported by undergraduates from individualistic (i.e., US and Canada) vs
collectivistic countries (i.e., Spain and Argentina) (Mackinnon et al.,
2017). Taken together, these results suggest that the individualism (i.e.,
countries that prioritize individual goals and autonomy) vs collectivism
(i.e., countries that prioritize group interests and interdependence)
cultural dimensions could explain the differences in the mean level of
motives across countries and substances/behaviors (e.g., Pilatti et al.,
2022). However, this affirmation is speculative because other cross-
national-related variables (e.g., investment in the game industry
[Newzoo, 2021]) could influence the different associations found be-
tween motives and gaming outcomes across countries.

Similar to previous work, men reported higher levels for time spent
gaming, disordered gaming, and gaming motives than women (Laconi
et al.,, 2017; Kim et al., 2022). These findings may indicate that male
players form an at-risk group with vulnerability to problematic gaming.

Invariance across countries

Overall Fit Indices

Comparative Fit Indices

$? df CFI TLI RMSEA Model Comparison ACFI ATLI ARMSEA
1. Configural 7244.98* 1344 0.97 0.96 0.07 (0.07, 0.07)
2. Metric 7347.25* 1424 0.97 0.96 0.07 (0.07, 0.07) 1vs2 0.000 0.002 -0.002
3. Scalar 8391.02% 1744 0.96 0.97 0.07 (0.07, 0.07) 2vs3 -0.004 0.003 -0.003
Invariance across gender
Overall Fit Indices Comparative Fit Indices

12 df CFI TLI RMSEA Model Comparison ACFI ATLI ARMSEA
1. Configural 6602.20* 448 0.96 0.95 0.07 (0.07, 0.08)
2. Metric 6529.98* 464 0.96 0.95 0.07 (0.07, 0.07) 1vs2 0.001 0.002 -0.002
3. Scalar 6785.45* 528 0.96 0.96 0.07 (0.07, 0.07) 2vs 3 -0.002 0.005 -0.004

Note. * p <.001; We used the comparison criteria of ARMSEA < 0.015 (increase indicates a worse fit; Chen, 2007) and ACFI/ATLI < 0.01 (decrease indicates a worse fit;
Cheung & Rensvold, 2002) to test for measurement invariance; VMQ = Videogame Motives Questionnaire; RMSEA = Root Mean Square Error of Approximation; CFI =

Comparative Fit Index; TLI = Tucker-Lewis Index; df = degrees of freedom.
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Table 3

Addictive Behaviors 140 (2023) 107624

Descriptive statistics and mean comparisons of the scores of the VMQ subscales across countries and across gender.

VMQ subscales Total us CAN SAF SPA ARG ENG Women Men Significant mean Significant mean
sample (n= (n= (n= (n = 436) (n= (n= (n= (n= differences differences
(n= 2449) 1013) 391) 568) 256) 3067) 2080) by country by gender
5192)

Recreation 3.11 3.04 3.09 3.06 3.21 3.29 2.97 2.93 3.32 SPA > US, ENG Women < Men
(0.71) (0.72) (0.69) (0.71) (0.72) (0.61) (0.75) (0.74) (0.59) ARG > US, CAN,

SAF, ENG

Competition 2.36 2.49 2.55 2.29 2.29 2.32 2.23 2.12 2.90 US, CAN > SAF, Women < Men
(0.93) (0.90) (0.89) (0.95) (1.00) (0.94) (0.87) (0.89) (0.79) SPA, ARG, ENG

Cognitive 2.18 2.16 2.22 2.28 2.22 2.56 1.92 2.02 2.42 US, CAN, SAF, SPA, Women < Men

Development (0.83) (0.82) (0.75) (0.89) (0.89) (0.88) (0.83) (0.83) (0.77) ARG > ENG

Coping 2.24 2.31 2.34 2.37 2.02 2.25 2.18 2.09 2.55 US, CAN, SAF > SPA Women < Men
(0.99) (0.99) (0.97) (1.00) (0.1.02) (0.98) (0.97) (0.99) (0.92)

Social Interaction 1.47 1.63 1.74 1.37 1.42 1.30 1.39 1.20 2.09 US > SAF, ARG Women < Men
(1.08) (1.08) (1.11) (0.97) (1.05) (0.92) (1.06) (0.95) (1.03) CAN > SAF, SPA,

ARG, ENG

Violent Reward 1.17 1.30 1.36 1.15 1.03 1.07 1.11 0.85 1.80 US, CAN > SPA, Women < Men
(1.06) (1.05) (1.07) (1.02) (1.05) (1.01) (1.00) (0.92) (0.99) ARG

Customization 2.37 2.50 2.53 2.45 2.20 2.21 2.36 2.35 2.56 US, CAN > SPA, Women < Men
(1.07) (1.03) (1.01) (1.10) (1.13) (1.20) (1.00) (1.12) (0.97) ARG

Fantasy 2.27 2.36 2.40 2.39 2.18 2.06 2.26 2.11 2.61 US, CAN, SAF > Women < Men
(1.10) (1.07) (1.05) (1.12) (1.15) (1.18) (1.05) (1.12) (0.99) ARG

Note. VMQ = Videogame Motives Questionnaire; US = United States; CAN = Canada; SAF = South Africa; SPA = Spain; ARG = Argentina; ENG = England. Significant
mean differences in the VMQ subscales across countries were determined by post-hoc comparisons using Bonferroni correction (p <.0004) within an MANCOVA
framework (gender and age as covariables). Significant mean differences across gender were determined by univariate results.

Table 4

Bivariate correlations of the VMQ subscales with time spent gaming and videogame use disorder for the total sample and across countries and gender.

Time spent gaming

Total sample us CAN SAF SPA ARG ENG Women Men
Recreation 0.29 0.29 0.33 0.26 0.26 0.22 0.37 0.19 0.30
Competition 0.26 0.25 0.27 0.17 0.28 0.18 0.34 0.12 0.23
Cognitive development 0.23 0.24 0.26 0.19 0.18 0.17 0.41 0.11 0.25
Coping 0.29 0.30 0.30 0.20 0.28 0.21 0.36 0.20 0.29
Social interaction 0.36 0.34 0.40 0.25 0.35 0.29 0.44 0.22 0.33
Violent reward 0.24 0.23 0.23 0.17 0.34 0.19 0.33 0.16 0.12
Customization 0.17 0.18 0.19 0.12 0.13 0.07 0.21 0.12 0.19
Fantasy 0.26 0.25 0.28 0.20 0.30 0.28 0.31 0.20 0.26

Videogame use disorder

Total sample Us CAN SAF SPA ARG ENG Women Men
Recreation 0.29 0.30 0.36 0.38 0.13 0.20 - 0.29 0.20
Competition 0.28 0.29 0.30 0.33 0.28 0.23 - 0.22 0.20
Cognitive development 0.29 0.30 0.34 0.31 0.22 0.18 - 0.24 0.27
Coping 0.42 0.43 0.46 0.40 0.42 0.37 - 0.41 0.37
Social interaction 0.38 0.37 0.47 0.34 0.36 0.33 - 0.31 0.33
Violent reward 0.31 0.32 0.32 0.28 0.35 0.23 - 0.26 0.19
Customization 0.22 0.22 0.27 0.26 0.16 0.16 - 0.21 0.20
Fantasy 0.33 0.32 0.38 0.36 0.33 0.32 - 0.32 0.27

Note. VMQ = Videogame Motives Questionnaire; US = United States (n = 2449); CAN = Canada (n = 1013); SAF = South Africa (n = 391); SPA = Spain (n = 436); ARG
= Argentina (n = 568); ENG = England (n = 256); Women = (n = 3067); Men = (n = 2080). Significant correlations (p <.05) are depicted in bold. According to Cohen
(1992), correlations of 0.10, 0.30 and 0.50 are considered small, medium and high, respectively. The correlations between VMQ constructs and videogame use disorder
symptoms (i.e., assessed with IGDS9-SF) were not conducted in the ENG subsample because it was not possible to test the measurement invariance of IGDS9-SF for this
country (see Supplementary Material, the IGDS9-SF model fit across countries and measurement invariance).

Our last aim was to provide criterion-related validity evidence for
gaming motives. We observed that higher motive scores were related to
spending more time gaming (de Hesselle et al., 2021; Lopez-Fernandez
et al., 2020) and a higher level of gaming disorder symptoms (Kim &
Kang, 2021; Lopez-Fernandez et al., 2020). In line with previous meta-
analyses (Backlund et al., 2022; Wang & Cheng, 2022), coping motives
showed the strongest correlations with disordered gaming. Prior
research has found coping motives to mediate the relations of person-
ality with disordered gaming (Lopez-Fernandez et al., 2021; Tang et al.,
2020) and psychopathological symptoms and disordered gaming
(Montag et al., 2019; Plante et al., 2019). These findings suggest that
gamers who play videogames to cope with distress or to escape from
problems may adopt less adaptive strategies to regulate negative

emotional states. Thus, videogame use may be adopted as a dysfunc-
tional strategy to deal with difficulties (Backlund et al., 2022; Wang &
Cheng, 2022).

Finally, substantial differences appeared between traditionally clas-
sified individualistic countries (i.e., England, Canada, South Africa) and
collectivistic countries (i.e., Argentina and Spain) on the correlations of
cognitive development and recreation motives with gaming outcomes.
In line with these results, a previous meta-analysis also found that the
correlations between escapism and disordered gaming were stronger in
individualistic vs collectivistic cultures (Wang & Cheng, 2022). These
findings suggest that individualism-collectivism could moderate the
relation between motives and gaming behaviors. However, further
research is needed to clarify the role that individualistic/collectivistic
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Table 5

Correlation differences across countries and gender in the eight VMQ subscales and time spent gaming and videogame use disorder.
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Time spent gaming

Us- Us- us- Us- Us- CAN- CAN- CAN- CAN- SAF- SAF- SAF- SPA- SPA- ARG- Women-
CAN SAF SPA ARG ENG SAF SPA ARG ENG SPA ARG ENG ARG ENG ENG Men
Recreation 0.03 0.04 0.04 0.08 0.08 0.07 0.07 0.11 0.05 0.00 0.04 0.12 0.04 0.12 0.16 0.12
Competition 0.02 0.08 0.03 0.07 0.09 0.10 0.01 0.08 0.07 0.11 0.01 0.17 0.09 0.06 0.16 0.11
Cognitive 0.02 0.05 0.06 0.07 0.17 0.07 0.08 0.09 0.15 0.01 0.02 0.22 0.01 0.22 0.24 0.14
development
Coping 0.00 0.11 0.02 0.10 0.06 0.10 0.02 0.10 0.06 0.08 0.01 0.16 0.08 0.08 0.16 0.08
Social 0.06 0.09 0.01 0.05 0.10 0.15 0.05 0.12 0.04 0.10 0.04 0.19 0.06 0.09 0.15 0.10
interaction
Violent reward 0.01 0.05 0.12 0.04 0.11 0.06 0.11 0.04 0.10 0.17 0.02 0.16 0.15 0.01 0.14 0.04
Customization 0.01 0.06 0.05 0.11 0.04 0.07 0.05 0.11 0.03 0.01 0.05 0.09 0.06 0.08 0.14 0.06
Fantasy 0.03 0.05 0.05 0.03 0.06 0.08 0.02 0.00 0.03 0.10 0.08 0.11 0.02 0.01 0.03 0.06
Videogame use disorder
Us- Us- Us- Us- Us- CAN- CAN- CAN- CAN- SAF- SAF- SAF- SPA- SPA- ARG- Women-
CAN SAF SPA ARG ENG SAF SPA ARG ENG SPA ARG ENG ARG ENG ENG Men
Recreation 0.07 0.08 0.16 0.09 - 0.02 0.23 0.16 - 0.25 0.17 - 0.07 - - 0.09
Competition 0.01 0.05 0.01 0.05 - 0.04 0.02 0.06 - 0.06 0.10 - 0.04 - - 0.01
Cognitive 0.04 0.01 0.08 0.12 - 0.03 0.12 0.16 - 0.09 0.13 - 0.04 - - 0.03
development
Coping 0.03 0.03 0.01 0.06 - 0.07 0.04 0.09 - 0.02 0.03 - 0.05 - - 0.03
Social 0.10 0.03 0.01 0.04 - 0.13 0.11 0.14 - 0.02 0.01 - 0.03 - - 0.03
interaction
Violent reward 0.00 0.04 0.03 0.09 - 0.04 0.04 0.09 - 0.08 0.05 - 0.12 - - 0.05
Customization 0.05 0.03 0.07 0.06 - 0.02 0.12 0.12 - 0.10 0.10 - 0.00 - - 0.01
Fantasy 0.06 0.05 0.02 0.00 - 0.02 0.05 0.06 - 0.03 0.05 - 0.02 - - 0.05

Note. VMQ = Videogame Motives Questionnaire; US = United States (n = 2449); CAN = Canada (n = 1013); SAF = South Africa (n = 391); SPA = Spain (n = 436); ARG
= Argentina (n = 568); ENG = England (n = 256); Women = (n = 3067); Men = (n = 2080). In comparison across countries, the medium correlation differences are
depicted in italic (0.122 < rdiff < 0.173), large differences in bold (0.173 < rdiff < 0.224) and substantial differences in bold and underlined (rdiff > 0.224).

orientations have in gaming behaviors.

4.1. Clinical implications

Considering multiculturalism presents on most college campuses,
providing a suitable measure to assess gaming motivations across un-
dergraduates from different cultural backgrounds could be useful. Using
the VMQ may also contribute to identifying college students at risk of
developing disordered gaming (e.g., those with higher coping motives)
(Brand et al., 2020; Melodia et al., 2020). Understanding underlying
motivational mechanisms to gaming behaviors might be helpful for
designing effective interventions to reduce problematic videogame use
(Dieris-Hirche et al., 2021).

4.2. Limitations

This study presents several limitations. Participants came from four
continents, which provides the sample with cultural diversity. However,
we followed a convenience sampling procedure (i.e., researchers
recruited students from their universities) with distinct recruitments
strategies and incentives. These variations in the procedure could have
affected the representativeness of the samples from each country.
Moreover, some samples are relatively small (i.e., England and
Uruguay), and the modest sample size for Uruguay prevented us from
examining the internal structure and criterion-related validity evidence
for the VMQ. In addition, the samples included in the present study are
composed of college students and our results cannot be generalized to
other sample populations. Lastly, a more restrictive level of invariance
(i.e., strict invariance) could have been examined and further research
should replicate our findings by examining other forms of validity (e.g.,
construct validity with another videogame motives measure).

4.3. Conclusions

The results of this study generally evidence the internal VMQ

structure, measurement invariance of the VMQ across countries and
gender, and the criterion-related validity evidence for the VMQ scores.
This evidence supports the utility of this scale to assess and compare
gaming motives among college student gamers across the US, Canada,
South Africa, Spain, England, and Argentina.
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