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ARTICLE INFO ABSTRACT
Keywords: Introduction: Previous research has shown that personality traits and gaming motives are important predictors for
Personality explaining regular and disordered gaming. However, the mediating role of gaming motives in the relation be-

Gaming motives
Disordered gaming
Video gaming
College students
Cross-national

tween personality traits and video game outcomes (e.g., time spent gaming or disordered gaming) has been
scarcely studied and limited cross-national studies have addressed this issue. The present study aimed to examine
the direct and indirect effects of the Big Five personality traits on weekly gaming and disordered gaming via
gaming motives across seven countries.

Method: 3540 college student gamers (59.5% women) from the U.S., Canada, Spain, Argentina, Uruguay, South
Africa and England completed the online survey. Structural equation modeling was conducted to test models.
Multigroup models were employed to test model invariance across countries.

Results: Significant, albeit weak, relations were found between personality traits and gaming outcomes, and were
mediated mostly by coping motives in predicting disordered gaming, and by social interaction and recreation (to
a lesser extent) motives in predicting weekly gaming. Some minor, yet significant, differences across countries
appeared and are discussed in detail.

Discussion: The present findings indicate that the differential interrelations between personality traits, gaming
motives, and video gaming outcomes may be generalized in college students across countries.

1. Introduction et al., 2021), which refers to a pattern of persistent and recurring
gaming, characterized by impaired control, resulting in substantial life

Video gaming is a popular worldwide activity of which the largest impairments (e.g., academic, professional, or social relationships)
number of players are adolescents and young adults (Gilbert, 2023). (American Psychiatric Association, 2013; World Health Organization,
Accordingly, video gaming represents a continuum of no problematic 2021). Recent meta-analyses have found disordered gaming prevalence
gaming to disordered gaming (i.e., meeting addiction criteria, Montag rates for adolescents and young adults between 6.3 % (Kim et al., 2022)
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and 9.9 % (Gao et al., 2022). Similar disordered gaming prevalence rates
are reported for college student samples (Borges et al., 2019; Chiang
et al., 2022; Ohayon & Roberts, 2021). Moreover, with college students,
disordered gaming has been closely associated with internalizing
symptomatology, such as anxiety, social anxiety, loneliness and
depression (Ohayon & Roberts, 2021; Pontes et al., 2019), and future
academic and social impairments (Benjet et al., 2023). Thus, research
that examines the risk and protective factors that influence gaming is
essential to prevent and treat disordered gaming, including the key role
of personality and gaming motives (Ji et al., 2022).

In the personality traits field, the Big Five, rooted in language de-
scriptors which describe human behavior, is the most accepted and
employed typology (John, 2021). Specifically, when hierarchical
structures of normal and abnormal personality from different theoretical
frameworks are analyzed as a whole, the Big Five arises as crucial due to
its comprehensive and integrative traits whereby other personality
models can be derived (Markon et al., 2005). Consequently, a consid-
erable number of studies has investigated the associations between these
traits and disordered gaming. Accordingly, two recent meta-analyses
have found significant correlations between disordered gaming and
conscientiousness (—.28 and —.29), neuroticism (.20 and .21), agree-
ableness (—.17 and —.18), and extraversion (—.14 and —.15) (Akbari
et al., 2021; Chew, 2022). The role of personality in the time spent
gaming has shown weaker correlations compared to associations with
disordered gaming (Lopez-Fernandez et al., 2021; Montag et al., 2021).
For example, in young adults the strongest association appears for low
conscientiousness (—.12), whereas the other relations present values of
<r=.10 (Montag et al., 2021).

Focusing on a motivational framework for problematic technology
use (Schimmenti, 2023), gaming motives are conceived as appetitive
dimensions which satisfy psychological needs (Ryan et al., 2006; Sherry
et al., 2006). Therefore, gaming allows players to actively manage and
regulate their emotions (subjected in part to personality dispositions)
through gaming motives (Schimmenti, 2023). Two meta-analyses
converge in finding that the motivations of emotional escape or coping
(e.g., “Gaming helps me improve my mood”) show the strongest corre-
lations with disordered gaming, from moderate to large effects
(Backlund et al., 2022; Wang & Cheng, 2022). Social motives (e.g., “I
make new friends™) are important for predicting the time spent gaming
(Greenberg et al., 2008; Hilgard et al., 2013; Kiraly et al., 2017; Lopez-
Fernandez et al., 2020a; Lopez-Fernandez et al., 2021; Michelini et al.,
2023; Sherry et al., 2012; Wu et al., 2017). In addition, some studies
have found that social motives also have a substantial effect on disor-
dered gaming (Hilgard et al., 2013; Lopez-Fernandez et al., 2020a;
Lopez-Fernandez et al., 2021; Mannikko et al., 2016).

Although the associations of personality traits and gaming motives
on gaming outcomes have been thoroughly studied, only a few studies
have explored the mediating role of gaming motives in the associations
of personality traits and gaming outcomes. In one previous study, escape
motives mediated the associations between the dark personality traits of
psychopathy, narcissism and sadism and disordered gaming (Kircaburun
et al.,, 2018; Tang et al., 2020). Furthermore, escape motives also
mediated the associations between an emotional intelligence trait and
disordered gaming (Kircaburun et al., 2019). Notwithstanding, very few
studies have explored the mediating role of gaming motives in linking
Big Five personality traits and regular and disordered gaming. A notable
exception is the work of Lopez-Fernandez et al. (2021), which found
neuroticism to be linked with disordered gaming via higher coping
motives, whereas low agreeableness to be linked with disordered
gaming via higher social interaction motives among adolescents. Along
with replicating these findings in other age groups (i.e., young adults),
the use of cross-national studies is also necessary to extend the univer-
sality of these results. Despite the existence of cross-national studies
about gaming motives (Michelini et al., 2023; Montag et al., 2021), the
impact of country/culture on the associations among personality traits,
gaming motives, and gaming outcomes needs further examination.
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1.1. The present study

The present study aimed to examine the mediating role of gaming
motives between personality (i.e., Big Five personality traits) and reg-
ular (i.e., weekly gaming hours) and disordered gaming among college
students from seven countries. Based on previous findings, we hypoth-
esized that low conscientiousness and low emotional stability (high
neuroticism) would show robust total effects on disordered gaming
(Akbari et al., 2021; Chew, 2022), and the relation between low
emotional stability and disordered gaming would be mediated by coping
motives (Lopez-Fernandez et al., 2021). Concerning weekly gaming,
personality traits would present smaller associations compared to
disordered gaming (Montag et al., 2021), and social interaction motives
would emerge as the most important mediator of time spent gaming (e.
g., Kirdly et al., 2017; Lopez-Fernandez et al., 2021; Michelini et al.,
2023). Finally, we explored whether the findings from our path model
were culturally universal or culturally specific by testing the equivalence
of estimated paths (i.e., test of moderation) of the model among college
students from seven countries.

2. Material and methods
2.1. Participants and procedures

College students were recruited from universities across the U.S.
(five universities from four states: Colorado, New Mexico, New York,
Virginia), Canada (two universities from the provinces Ontario and
Manitoba), South Africa (one university from Cape Town city), Spain
(one university from the Valencia Autonomous Community), Argentina
(two universities from the Cérdoba region), England (one university
from Exeter city) and Uruguay (one university from Montevideo city).
Participants completed an online survey about risk and protective fac-
tors for addictive behaviors (see Bravo et al., 2021 for more details).

Although 9171 students completed the larger study, only those who
reported playing video games at least once in the last year (n = 5248) and
completed measures (some were randomized) on the variables of interest
herein were retained (n = 3636). The missing values from participants,
which represented <5 % in a questionnaire were replaced with the mean
score for the remaining items of that scale and the other cases were
deleted. Given the few participants from Uruguay (n = 49), they were
merged into a same cultural group together with Argentinians: Southern
Cone. The final sample included 3,540 participants. The demographics of
the whole sample and across countries are displayed in Table 1.

2.2. Measures

2.2.1. Weekly gaming

Based on a previous work (Pontes & Griffiths, 2015), participants
were asked about their video game use in the last year: “Have you played
a video game in the past year?” If participants responded “yes”, they
were branched to an additional question: “In a typical week, how often
(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)?”.

2.2.2. Disordered gaming

The 9-item Internet Gaming Disorder Scale-Short-Form (IGDS9-SF;
Pontes & Griffiths, 2015) was employed to assess disordered gaming
rooted in how often participants endorsed DSM-5 criteria for Internet
Gaming Disorder (e.g., “Do you systematically fail when trying to con-
trol or cease your gaming activity?”) on a 5-point scale (1 = never; 5 =
very often). Total scores were obtained by summing item responses, with
higher scores indicating greater disordered gaming. The IGDS9-SD
showed configural, metric and partial scalar invariances across coun-
tries in a previous study performed with the same sample (Michelini
et al., 2023).



Table 1
Demographic and descriptive statistics of the study variables for the total sample and across countries.
Total sample uU.s. CAN SPA SC SAF ENG a @
(n = 3540) (n = 1650) (n=674) (n = 420) (n = 378) (n = 252) (n = 166) (range between countries) (range between countries)
Gender n (%)
Women 2115 (59.7) 882 (53.5) 394 (58.5) 249 (59.3) 274 (72.5) 194 (77) 122 (73.5) — —
Men 1425 (40.3) 768 (46.5) 280 (41.5) 171 (40.7) 104 (27.5) 58 (23) 44 (26.5) — —
Age M (SD) 20.12 (3.54) 19.53 (2.81) 19.70 (3.39) 20.81 (2.55) 23.02 (5.92) 20.24 (2.049) 19.31 (3.82) — —
Weekly gaming n (%) — —
<7h 2475 (69.3) 1118 (67.3) 437 (63.8) 288 (68.4) 301 (79.2) 211 (83.1) 120 (71) — —
8-14h 559 (15.7) 283 (17) 120 (17.5) 58 (13.8) 52 (13.7) 25 (9.8) 21 (12.4) — —
15-20 h 264 (7.4) 135 (8.1) 50 (7.3) 43 (10.2) 13 (3.4) 10 (3.9) 13(7.7) — —
21-30h 167 (4.7) 78 (4.7) 44 (6.4) 22 (5.2) 9(2.4) 5() 9(5.3) — —
31-40 h 55 (1.5) 26 (1.6) 14 (2.0) 8(1.9 2(0.5) 1(0.4) 4(2.4) — —
>40 h 50 (1.4) 21 (1.3) 20 (2.9) 2(0.5) 3(0.8) 2(0.8) 2(1.2) — —
IGDS9-SF M (SD) 13.19 (5.72) 12.93 (5.59) 14.16 (6.29) 12.86 (5.56) 13.14 (5.53) 13.05 (5.47) 13.03 (5.47) .89 (.87,.90) .90 (.88,.91)
VMQ M (SD)
Recreation 4.10 (0.70) 4.08 (0.70) 4.10 (0.68) 4.20 (0.72) 4.26 (0.57) 3.99 (0.73) 3.89 (0.79) .84 (.77,.86) .84 (.77,.86)
Competition 3.42 (0.94) 3.55 (0.90) 3.56 (0.89) 3.28 (1.01) 3.11 (0.96) 3.16 (1) 3.06 (0.88) .75 (.69,.79) .76 (.70,.80)
Cognitive development 3.18 (0.84) 3.17 (0.83) 3.23 (0.75) 3.22 (0.90) 3.23 (0.87) 3.18 (0.93) 2.79 (0.87) .70 (.67,.78) .69 (.68,.79)
Coping 3.27 (0.99) 3.34 (0.89) 3.38 (0.95) 3.00 (1.02) 3.24 (0.94) 3.23 (1.04) 3.02 (1.01) .85 (.81,.86) .85 (.81,.86)
Social interaction 2.54 (1.08) 2.68 (1.08) 2.74 (1.09) 2.39 (1.05) 2.11 (0.90) 2.18 (0.98) 2.18 (1.06) .83(.71,.84) .83 (.77,.85)
Violent reward 2.22 (1.06) 2.34 (1.06) 2.40 (1.06) 2.02 (1.05) 1.85 (0.98) 1.98 (1.06) 1.91 (0.98) .88 (.80,.88) .88 (.80,.89)
Customization 3.44 (1.08) 3.56 (1.03) 3.55 (0.57) 3.16 (1.12) 3.11 (1.22) 3.45 (1.12) 3.34 (1.03) .86 (.83,.90) .86 (.83,.91)
Fantasy 3.31 (1.11) 3.41 (1.07) 3.44 (1.04) 3.17 (1.15) 2.90 (1.22) 3.32 (1.16) 3.12(1.11) .86 (.85,.88) .86 (.85,.88)
BFPTSQ M (SD)
Openness 3.66 (0.63) 3.67 (0.63) 3.55 (0.57) 3.67 (0.69) 3.83 (0.62) 3.72 (0.58) 3.50 (0.61) .80 (.76,.83) .80 (.77,.82)
Extraversion 3.39 (0.77) 3.44 (0.77) 3.33 (0.77) 3.47 (0.75) 3.26 (0.78) 3.38 (0.75) 3.32(0.78) .86 (.85,.87) .86 (.85,.88)
Agreeableness 3.61 (0.58) 3.60 (0.59) 3.57 (0.54) 3.80 (0.55) 3.58 (0.52) 3.54 (0.57) 3.61 (0.64) .74 (.67,.81) .71 (.67,.81)
Conscientiousness 3.38 (0.64) 3.44 (0.61) 3.32(0.60) 3.32(0.70) 3.31 (0.65) 3.37 (0.68) 3.19 (0.62) .79 (.78,.81) .76 (.73,.81)
Emotional stability 2.89 (0.78) 2.95 (0.77) 2.82 (0.77) 3.10 (0.78) 2.70 (0.77) 2.74 (0.77) 2.67 (0.78) .85 (.84,.87) .85 (.84,.87)

Note. IGDS = Internet Gaming Disorder Scale; VMQ = Video game Motives Questionnaire; BFPTSQ = Big Five Personality Trait Short Questionnaire; US = United States; CAN = Canada; SPA = Spain; SC = Southern Cone
(Argentina and Uruguay); SAF = South Africa; ENG = England.
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Fig. 1. The mediational model (M1) for each personality factor of the path coefficients between variables for disordered gaming and weekly gaming as dependent
variables. Gender and age were included as the control variables. The first values (left) describe the model path coefficient in which openness is the independent
variable, whereas the second, third, fourth and fifth values represent the path coefficients of models, in which extraversion, agreeableness, conscientiousness and
emotional stability are the independent variables, respectively. The second values (inside thick arrows) describe the model path coefficients of the motives in which
recreation is the mediating variable, whereas the second, third, fourth, fifth, sixth, seventh and eighth values represent the path coefficients of models, in which
competition, cognitive development, coping, social interaction, violent reward, customization and fantasy are the mediating variables, respectively. For clarity, the
covariances between personality traits to each other and video gaming motives to each other are not depicted in the figure. Significant associations are in bold
typeface to emphasize and were determined by 99% bias-corrected standardized bootstrapped confidence intervals (based on 10,000 bootstrapped samples) that did

not contain zero.

2.2.3. Video gaming motives

The 24-item Video gaming Motives Questionnaire (VMQ; Lopez-
Fernandez et al., 2020a) was used to assess gaming motives (3 items per
scale) on a 5-point scale (0 = strongly disagree; 4 = strongly agree). The
following eight motives were assessed through the statement “I play
video games because™: social interaction (e.g., “I make new friends”),
violent reward (e.g., “Shooting someone in the head in a game is deeply
satisfying”), cognitive development (e.g., “Games make me think”),
fantasy (e.g., “I like feeling that I'm part of a story”), coping (e.g., “It
helps me get rid of stress”), competition (e.g., “I like to win”), custom-
ization (e.g., “I enjoy customizing things in games”) and recreation (e.g.,
“I have fun”). The configural, metric and scalar invariance of the VMQ
has been previously supported across countries in a previous study
performed with the same sample (Michelini et al., 2023).

2.2.4. Big five personadlity traits

The 50-item Big Five Personality Trait Short Questionnaire (BFPTSQ;
Morizot, 2014) was used to assess personality traits (openness, extra-
version, agreeableness, conscientiousness, emotional stability) with 10
items per scale on a 5-point scale (0 = totally disagree; 4 = totally agree).
The instrument has proven to be invariant in college students from U.S.,
Argentina and Spain (Mezquita et al., 2019a).

2.3. Statistical analysis

Descriptive statistics and internal consistencies (Cronbach’s o and
McDonald’s o, Hayes & Coutts, 2020) were performed through the SPSS
statistical package, version 28. A fully saturated structural path model
(see Fig. 1) was specified, in which personality traits were considered

predictors of weekly gaming and disordered gaming to be dependent
variables. Gaming motives were estimated as mediating variables. To
test the model, structural equation modeling was conducted using
Mplus, version 8 (Muthén & Muthén, 2018). The total, indirect and
direct effects of personality and motives on weekly gaming and disor-
dered gaming were examined using bias-corrected bootstrapped esti-
mates (Efron & Tibshirani, 1993) based on 10,000 bootstrapped
samples. This provides a powerful mediation test (Fritz & MacKinnon,
2007) that is robust to small deviations from normality (Erceg-Hurn &
Mirosevich, 2008). To determine statistical significance, 99 % bias-
corrected bootstrapped confidence intervals not containing zero were
used.

Multigroup analyses were performed to test model invariance across
countries. The chi-square difference test is widely used to examine
model invariance, but is sensitive to sample size (Brown, 2015).
Therefore, any decrements in CFI and RMSEA were also examined (ACFI
should be < 0.010 to consider a model invariant, Cheung & Rensvold,
2002; while ARMSEA ought to be < 0.015, Chen, 2007) across more and
less constrained models as a test of invariance.

3. Results

Table 1 shows the descriptive statistics of study variables for the total
sample and across countries. The internal consistencies of each measure
across countries and in the total sample appear in Supplemental
Tables 1-7.
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Table 2
Significant indirect effects of personality and motives on weekly gaming and disordered gaming (M1).
I 99 %CI

Openness—Specific indirect effects
— Social interaction — Weekly gaming .011 .001, .022
— Recreation — Weekly gaming .028 .017, .041
— Competition — Disordered gaming .003 .001, .009
— Coping — Disordered gaming .028 .017, .042
— Fantasy — Disordered gaming .016 .001, .033
— Recreation — Weekly gaming — Disordered gaming .009 .005, .014
Openness—Total indirect effects
— Weekly gaming .045 .026, .065
— Disordered gaming .056 .031, .081
Extraversion—Specific indirect effects
— Recreation — Weekly gaming —.010 —.019, —.004
— Competition — Disordered gaming .004 .001, .010
— Coping — Disordered gaming —.021 —.034, —.011
— Fantasy — Disordered gaming —.009 —.019, —.001
— Weekly gaming — Disordered gaming —.021 —.037, —.006
— Recreation — Weekly gaming — Disordered gaming —.003 —.006, —.001
Extraversion—Total indirect effects
— Weekly gaming —.019 —.037, —.002
— Disordered gaming —.049 —.076, —.025
Agreeableness—Specific indirect effects
— Competition — Disordered gaming —.007 —.014, —.002
— Coping — Disordered gaming —.011 —.023, —.001
— Weekly gaming — Disordered gaming —.018 —.034, —.003
Agreeableness—Total indirect effects
— Disordered gaming —.041 —.067, —.015
Conscientiousness—Specific indirect effects
— Social interaction — Weekly gaming —.016 —.029, —.006
— Coping — Disordered gaming —.013 —.025, —.002
— Weekly gaming — Disordered gaming —.016 —.031, —.002
— Social interaction — Weekly gaming — Disordered gaming —.005 —.010, —.002
Conscientiousness—Total indirect effects
— Weekly gaming —.021 —.037, —.004
— Disordered gaming —.045 —.069, —.021
Emotional stability—Specific indirect effects
— Recreation — Weekly gaming —.010 —.018, —.003
— Coping — Disordered gaming —.020 —.034, —.009
— Recreation — Weekly gaming — Disordered gaming —.003 —.006, —.001
Recreation—Specific indirect effects
— Weekly gaming — Disordered gaming .046 .029, .065
Social interaction—Specific indirect effects
— Weekly gaming — Disordered gaming .071 .048, .095

Note. The significant associations were determined by 99% bias-corrected standardized bootstrapped confidence intervals (based on 10,000 bootstrapped samples) that

did not contain zero.

Table 3
Summary of total effects (direct + indirect effects) of personality and motives on
weekly gaming and disordered gaming (M1).

Weekly gaming Disordered gaming

B 99 % CI B 99 % CI
Openness .051 .005, .094 .068 .026, .112
Extraversion —.081 —.129, —.034 —.122 —.167, —.079
Agreeableness —.054 —.100, —.006 —.072 —-.119, —.025
Conscientiousness —.069 —.113, —.024 —.144 —.191, —.098
Emotional stability —.014 —.064, .037 —.078 —.124, —.029
Recreation 141 .089, .192 .041 —.002, .084
Competition .017 —.035, .068 .064 .012, .113
Cognitive development .002 —.046, .048 -.017 —.071, .034
Coping .044 —.011, .097 .236 .182, .287
Social interaction .216 .150, .281 114 .054, .173
Violent reward —.051 —.107, .006 .009 —.051, .068
Customization —.047 —.109, .012 —.049 -.107, .010
Fantasy .058 —.008, .125 .082 .017, .148

Note. The significant associations are in bold typeface for emphasis and were
determined by 99% bias-corrected standardized bootstrapped confidence in-
tervals (based on 10,000 bootstrapped samples) that did not contain zero.

3.1. The mediational model

In the fully saturated structural model (M1), coping motives showed
the strongest direct effect on disordered gaming, whereas social inter-
action and recreation motives had a direct effect on weekly gaming (see
Fig. 1) and indirect effects on disordered gaming through weekly gaming
(Table 2). Noteworthy, several direct relations between personality and
motives were found (Fig. 1). Specifically, high openness was related to
customization, fantasy, recreation, cognitive development and coping;
low extraversion to fantasy, customization and coping; low agreeable-
ness to violent reward and competition; and low emotional stability to
coping. All the Big Five personality traits showed significant total effects
on disordered gaming and weekly gaming, except emotional stability on
weekly gaming (Table 3). The total effects of personality traits on
disordered gaming were higher than those on weekly gaming. Addi-
tionally, coping mediated the relations between all the personality traits
and disordered gaming (see Fig. 1 and Table 2). Concerning weekly
gaming, social interaction mediated the associations between low
conscientiousness and weekly gaming, and high openness and weekly
gaming. Furthermore, recreation motives emerged as a mediator of the
effects of high openness, lower extraversion and lower emotional sta-
bility on weekly gaming. All the indirect effects of personality and
motives are found in Supplemental Tables 8-13.
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Table 4

Invariance testing results of the structural equation model across countries.

ARMSEA

Model Comparison ACFI

RMSEA

CFI TLI

df

x2

.000
.031
.030

.000*
1053.846*

MG1 Unconstrained Model

—-.031
—.030
—.029
—.029
—.028
—.028
—.027
—.027
—.026

—.019
—.018
—.016
—-.016
—.015
—.015
—.014
—.013
—.013

MG2 vs. MG1

978
979
.980
981
981
.982
.982
.983
.984

.981
.982
.984
.984
.985
.985
.986
.987
.987

675
670
665
660
655
650
645
640
635

MG2 Full Constrained Model +

MG3 vs. MG1

1027.369*

MG3 Full Constrained Model less Constraints 105

MG4 vs. MG1

.029
.029
.028

100.646*
983.029*

963.014*

MG4 Full Constrained Model less Constraints 105, 83

MGS5 vs. MG1

MGS5 Full Constrained Model less Constraints 105, 83, 6

MG6 vs. MG1

MG6 Full Constrained Model less Constraints 105, 83, 6, 14

MG7 vs. MG1

.028
.027
.027
.026

945.999*
930.794*
909.432*
889.658*

MG?7 Full Constrained Model less Constraints 105, 83, 6, 14, 72

MGS8 vs. MG1

MGS8 Full Constrained Model less Constraints 105, 83, 6, 14, 72, 73

MG9 vs. MG1

MG9 Full Constrained Model less Constraints 105, 83, 6, 14, 72, 73, 121

MG10 Full Constrained Model

MG10 vs. MG1

less Constraints 105, 83, 6, 14, 72, 73, 121, 128
MG11 Full Constrained Model less Constraints 105, 83, 6, 14, 72, 73, 121, 128, 126

—.026
—.025
—.025
—.024
—.024

—-.012
—.012
—.011
—-.011
—.010

MG11 vs. MG1
MG12 vs. MG1
MG13 vs. MG1
MG14 vs. MG1
MG15 vs. MG1

.026
.025
.025
.024
.024

.984
.985
.986
.986
.987

.988
.988
.989
.989
.990

630
625
620
615
610

877.232%
863.096*
845.410*

829.522*

MG12 Full Constrained Model less Constraints 105, 83, 6, 14, 72, 73, 121, 128, 126, 133

MG13 Full Constrained Model less Constraints 105, 83, 6, 14, 72, 73, 121, 128, 126, 133, 111

MG14 Full Constrained Model less Constraints 105, 83, 6, 14, 72, 73, 121, 128, 126, 133, 111, 82

812.875*

MG15 Full Constrained Model less Constraints 105, 83, 6, 14, 72, 73, 121, 128, 126, 133, 111, 82, 115

Note. *p < .001. + Includes the constraints in the paths observed in Fig. 1, the correlations between variables and also the paths between age and gender with all the observable variables. Constraint 105 refers to openness
with agreeableness, 83 denotes to weekly gaming on gender, 6 represents disordered gaming on recreation, 14 depicts weekly gaming on disordered gaming, 72 refers to agreeableness on gender, 73 indicates
conscientiousness on gender, 121 represents cognitive development with coping, 128 refers to coping with customization, 126 denotes coping with social interaction, 133 depicts violent reward with customization, 111

refers to recreation with social interaction, 82 indicates fantasy on gender and 115 refers to competition with cognitive development.
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3.2. Model invariance across countries

Our multigroup analyses results are found in Table 4. The fully
constrained model (MG2) results suggested that this model was not
invariant across countries (ACFI =.16 [i.e., exceeding the recommended
cut-off of 0.01], ARMSEA = .029). To identify an invariant model, we
identified the path that contributed the most to reduce model fit in the
fully constrained model (MG2). Having identified this path and allowed
it to be freely estimated (i.e., constraint number 105: correlation be-
tween openness and agreeableness), we identified the next path that
contributed the most to reduce the model and repeated this procedure
until we obtained a ACFI < .010, compared to the baseline model (MG1;
MG15).

In the final multigroup model (MG15), 13 associations were un-
constrained: seven correlations between motives and personality traits,
four paths for controlling age/gender effects, and only two paths that
influence the targeted mediational model. Specifically, the paths that
influenced our indirect effects were the path from recreation to disor-
dered gaming and from weekly gaming to disordered gaming. Hence
these pathways were examined across countries in model MG15. A
significant association was observed between recreation motives and
disordered gaming only in Canada (§ = .094 [99 %CIL: .005, .183]).
Furthermore, weekly gaming was significantly associated with disor-
dered gaming in all the countries, but the magnitude of effects varied
from South Africa (f = .186 [99 %CI: .046, .327]) to U.S. (5 = .387 [99
%CI: .338, .437]). Accordingly, the paths that included weekly gaming
as an additional mediator (e.g., openness to experience — recreation
motives — weekly gaming — disordered gaming) were only significant
for some countries (see Table 5).

4. Discussion

The present research aimed to examine the mediational effects of
gaming motives on the associations between personality and video
gaming outcomes in a large sample of college students from U.S., Can-
ada, Spain, the Southern Cone (Argentina and Uruguay), South Africa
and England. The findings largely support the formulated hypotheses by
finding differential patterns of associations between Big Five personality
traits, gaming motives, weekly gaming, and disordered gaming.

All the Big Five personality traits presented significant, albeit, weak
total effects on disordered gaming, with low conscientiousness showing
the highest association in accordance with the literature (Akbari et al.,
2021; Chew, 2022; Montag et al., 2021). However, compared to a prior
cross-national conducted by Montag et al. (2021), the magnitude of the
low emotional stability effect was much lower than expected, whereas
the effects of the other traits were stronger. This discrepancy might be
rooted in differences in the nature of samples. Our sample consisted of
college students, but that of Montag et al. (2021) was collected from an
online platform with a wider age range, which could moderate the as-
sociations between personality and disordered gaming (Hanel & Vione,
2016). The associations between personality and weekly gaming were
even smaller compared to those found with disordered gaming. These
findings, which agree with previous research, reinforce the conceptual
distinction between gaming engagement and disordered gaming (Mon-
tag et al., 2021). Furthermore, illuminating how gaming motives are,
partly, shaped by personality traits (Schimmenti, 2023); significant re-
lations were observed between such variables and replicated the asso-
ciations found among Spanish adolescents, albeit to a lesser extent
(Lopez-Fernandez et al., 2021). That was the case of high openness with
fantasy, customization and cognitive development motives, in line with
adult samples (Graham & Gosling, 2013; Jeng & Teng, 2008), but not in
others (de Hesselle et al., 2021; Park et al., 2011); low agreeableness
with violent reward and competition, and also in line with adult findings
(de Hesselle et al., 2021). The link between low emotional stability and
coping was lower than expected compared to general adult (de Hesselle
et al.,, 2021) and adolescent samples (Lopez-Fernandez et al., 2021).
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4.1. Limitations

The present study is not without its limitations. They include: the
convenience sample of college students, which impedes the general-
ization of the results; its cross-sectional design, which prevents us from
making causal inferences; and the use of self-reported instruments,
which are subjected to well-known biases like recall bias. Moreover,
further cross-national research to examine the interplay of individual
differences in video gaming outcomes should include Asian countries
because they show the highest worldwide disordered gaming prevalence
(Kim et al., 2022). In the same vein, we used a measure of gaming dis-
order based on DSM-5 criteria (IGDS9-SF; Pontes & Griffiths, 2015) for
the present study. Prevalence rates may differ if we used a measure of
gaming disorder using the WHO framework, which may produce slightly
more conservative and accurate prevalence rates (Billieux et al., 2019;
Montag et al., 2019). Finally, game genres have been shown to have
differing associations with personality (e.g., Lopez-Fernandez et al.,
2020b), motives (e.g., Lopez-Fernandez et al., 2020a), and time spent
and disordered gaming (Rehbein et al., 2021). Further research should
check if our findings are consistent across game typology. Accordingly,
the extension of our findings needs further testing among clinical
samples.

4.2. Conclusions

Despite its limitations, this research extends previous work by cross-
nationally examining the mediating role of gaming motives between
personality and regular and disordered gaming, and by finding minor
differences among countries. Coping motives mediated the associations
between risky personality traits and disordered gaming, whereas social
interaction and recreation motives were predictors of time spent
gaming. Our findings allow the conception of personality-targeted in-
terventions (Conrod, 2016) for disordered gaming. Identifying motives
as more proximal variables that mediate personality and addictive
behavior is also clinically important because motives can be used for
making targeted replacement behaviors for disordered players (Stead-
man, 2019). Nonetheless, more research is necessary to examine re-
lations among personality traits, gaming motives, and gaming outcomes
across distinct populations.
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