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Abstract

The role of fear of missing out (FoMO) in addictive behaviors has recently attracted growing attention. In view
of negative effects of gaming disorder (GD) among adolescents and emerging adults, research examining the
relationship between FoMO and GD is needed, alongside the roles of impulsivity and gender in the relationship
between FoMO and GD. This study examined whether impulsivity as a mediator and gender as a moderator
impacted on the relationship between FoMO and GD among a sample of Chinese university students. A sample
of 1,288 Chinese university students from three universities completed an online survey through the Wen-
juanxing platform. The Chinese Trait-State Fear of Missing Out Scale, the Barratt Impulsiveness Scale-Brief,
and the Chinese Gaming Disorder Scale were used in this study. The model results indicated that impulsivity
partially mediated the relationship between FoMO and GD, and that there was a larger effect size between
impulsivity and GD among males. High levels of FoMO among individuals may impact on executive functions
leading to more impulsivity, and are associated with GD. Gender may moderate the relationship between
impulsivity and GD. This study deepens the understanding of the relationship between FoMO and GD, and
provides new perspectives for practitioners to incorporate into health prevention programs to help regulate
emotion, control impulsivity, and decrease GD.
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Introduction

W ith the rapid growth of online gaming, the number of
people with gaming disorder (GD) has also increased,

especially for vulnerable individuals who may be at greater
risk of developing problematic or addictive gaming behav-
ior.1–3 In the gaming studies and behavioral addiction fields, GD
is a term that is sometimes used interchangeably with gaming
addiction, problematic gaming, and Internet gaming disorder
(IGD), and has become a ‘‘hot’’ issue in the field of behavioral
addiction.4 The prevalence of problematic online gaming in
China has been reported as ranging from 3.5 percent to 17
percent.5 Some scholars have found that problematic gaming is
often experienced by adolescents and emerging adults.6–8 An-
xiety and impulsivity have been identified to be significantly
associated with IGD.9

There have been many studies examining the risk factors
for GD and these include gaming features (e.g., realistic

graphics, high event frequency, and intermittent reinforce-
ment),10–13 gaming genre (e.g., massively multiplayer online
role-playing games [MMORPGs], multiplayer online battle
arena [MOBA] games, and real-time strategy [RTS]
games),13–15 psychopathological symptoms (e.g., anxiety and
depression),15,16 and personality traits (e.g., impulsivity, in-
troversive, and egoistic traits),9,17–19 as well as low level of
emotion regulation.20 Moreover, neurobiological factors (e.g.,
limbic and prefrontal–striatal systems, and neurotransmitters)
have also been identified as being associated with GD.21–26

Recently, some studies have focused on ‘‘fear of missing
out’’ (FoMO), which is positively associated with excessive
social media use.27–29 FoMO has been described as ‘‘a per-
vasive apprehension that others might be having rewarding
experiences from which one is absent.’’30 Trait-FoMO refers
to one of the predispositions in developing state-FoMO,
whereas state-FoMO refers to an unstable and situated cog-
nition concerning the FoMO on something online that could
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impact on Internet-communication disorder through avoid-
ance expectancies.31 Some scholars have also reported that
both state-FoMO and problematic Instagram use can mediate
the relationship between trait-FoMO and phubbing.32

The Interaction of Person-Affect-Cognition-Execution (I-
PACE) model describes the psychological and neurobiologi-
cal processes of addictive behaviors (GD, gambling disorder,
etc.), which are considered as a consequence of the interac-
tions between predispositions, affective and cognitive re-
sponses to situational triggers, and executive functions (e.g.,
impulsive decision making and inhibitory control).33 Based on
the I-PACE model, trait-FoMO as one of predispositions and
state-FoMO as a specific cognition would both impact on in-
hibitory control of executive functions and trigger impulsive
behavior, and in some cases give rise to addictive behaviors.

FoMO may mediate the impact of social identity in GD
among MMORPGs gamers.34 Studies have found that game
genre is associated with GD, and that MMORPGs have
the strongest positive association with GD.13 In MMORPGs,
gamers need to complete tasks or ‘‘quests’’ with others.35,36

Owing to the characteristics of MMORPGs and MOBA games
including socializing, relationship, and teamwork,36,37 gamers
FoMO on social communication, collaboration, and/or com-
petition, which may lead to impulsive and disordered gaming
behavior.

In addition, fear and anxiety often co-occur and commonly
overlap. Anxiety disorder and fear-related disorder have been
formally classified in the 11th revised edition of the Interna-
tional Classification of Diseases38 (ICD-11). González-Bueso
et al.17 reported that there was a large and significant correlation
between IGD and anxiety. Trait-anxiety and state-anxiety are
predictors of IGD, with state-anxiety being stronger than trait-
anxiety.19 The classification of trait-FoMO and state-FoMO is
similar to trait-anxiety and state-anxiety. FoMO is regarded as a
type of social anxiety.34 Social anxiety has also been found to
impact on IGD through motives and metacognitions of online
social interactions.39

Moreover, FoMO may also stimulate impulsive con-
sumption in marketing and communication activities because
of fearing of missing out on something.40 Kim et al.41 also
reported that FoMO was an extrinsic motivation (e.g., ‘‘It’s a
big game not to miss out’’) that may promote popular sport
event consumption (e.g., Olympics, FIFA World Cup, and the
Super Bowl). In China, 15.2 percent of participants in one
study reported having an experience of severe FoMO.42 Ac-
cording to the latest report from the China Internet Network
Information Centre, the number of individuals (older than 6
years) who play online games increased to 540 million (57.4
percent of all Internet users) in June 2020.43 In some Chinese
universities, research has indicated that online games may
lead to academic difficulties, compromise interpersonal re-
lationship, and impact negatively on the mental and physical
health, and can result in a minority of students dropping out of
their studies. Considering the prevalence of online gaming in
Chinese university students, this study examined the rela-
tionship between FoMO and GD, the mediating role of im-
pulsivity, and the moderating role of gender.

Impulsivity as a mediator

Impulsivity is a tendency including a variety of compo-
nents, such as a lack of thorough consideration and planning

for the future, seeking excitement, taking risks, and rapid
decision making.44–46 Impulsivity is considered as a conse-
quence of neuropsychological impairments in executive func-
tions and attention processes.47 Reduced executive control is
one of the important mechanism explanations for IGD.48

Therefore, impulsivity is also a core process underpinning both
behavioral and substance addictions.49

The pooled findings in a recent systematic review of 33
studies suggested that there was a positive association between
impulsivity and IGD.47 Some scholars note that impulsivity
appears to be one of the forceful personality factors of GD,
especially among adolescents and emerging adults.47,50–54

Impaired self-control (i.e., impulsive thinking or behaviors)
may mediate the relationship between daily need frustration
and GD,55 which is consistent with self-determination theory
(SDT) and recent studies.56,57 Moreover, the I-PACE model
describes risk factors of GD including an individual’s core
characteristics (e.g., trait-FoMO and impulsivity traits), per-
ception of external and internal triggers (e.g., state-FoMO and
stimuli-specific reductions in inhibitory control), and gratifi-
cation/compensation (e.g., diminished control over addictive
behaviors [impulsive behavior]) in addictive processes.33

Gender as a moderator

The highest level of FoMO appears to be among young
males as opposed to females.30 However, some studies have
reported that females as having a higher level of FoMO than
males,58–60 as well as some studies reporting no difference.61

Therefore, gender differences concerning FoMO are worthy
of further investigation.

The importance of gender differences has been discussed
in addictive disorders, including Internet addiction and
gambling disorder.62 Gender difference as a moderator was
found in the relationship between motor impulsivity and
problematic Internet use (PIU), wherein females with higher
motor impulsivity had increased PIU levels.44 Some studies
have also found that gender may moderate the relationships
between impulsivity and risky sex, as well as impulsivity and
eating disorder.63–65 Higher impulsivity is associated with
increased use of alcohol, nicotine, and caffeine, especially
among males.66,67

Many empirical studies have investigated the relationship
between GD and gender. These have consistently found that
males are significantly more likely to have GD.7,8,68 Males
with GD have lower seed connectivity between the posterior
cingulate cortex and the orbital part of the left superior
frontal gyrus (SFG) than females with GD.69 Clinical evi-
dence has shown that emerging adults and males with GD
appear to be more common.70 However, some studies re-
ported that females were more vulnerable to GD than males
based on evidence concerning cue-elicited cravings and
cortical thickness.71,72 Therefore, gender differences con-
cerning GD from a neurobiological perspective are not as
consistent as those from an epidemiological perspective.

The present study

Individuals with high FoMO may positively seek social
involvement to avoid social anxiety. Gamers, especially males,
may show more impulsive behavior, which subsequently may
lead to GD. In this study, the association among FoMO, im-
pulsivity, GD, and gender was examined. It was hypothesized
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that (a) FoMO would be associated with impulsivity and GD;
(b) impulsivity as a mediator would impact on the relationship
between FoMO and GD; and (c) gender would moderate the
association between FoMO and GD (Fig. 1).

Methods

Participants

A cross-sectional study was conducted from October
2019 to April 2020. The survey was performed through
Wenjuanxing (an established online survey platform in Chi-
na). The original sample of 1,447 participants was recruited
from three universities in Jiangxi and Liaoning provinces of
China by clustering convenience sampling. Participants
needed to meet the condition of playing videogames in the
past 12 months through computer, smartphone, and/or con-
sole. However, 78 participants did not meet the aforemen-
tioned condition and 81 participants did not complete all the
survey questions. Therefore, data from 159 participants were
excluded. A total of 1,288 participants remained (526 males,
762 females) with 89 percent response rate. Participants were
aged between 17 and 25 years (mean age = 20.0 – 1.6 years).
The average time spent gaming each day was 3.11 hours.

Measures

Chinese Trait-State Fear of Missing Out Scale. The
Trait-State Fear of Missing Out Scale (T-SFoMOS) was used
to assess the level of FoMO,31 and was translated into Chi-
nese.73 The 12-item T-SFoMOS includes a trait-FoMO di-
mension (e.g., ‘‘I get worried when I find out my friends are
having fun without me’’) and a state-FoMO dimension (e.g.,
‘‘I am continuously online in order not to miss out on any-
thing’’). Participants rate items on a 5-point scale (from
1 = ‘‘totally disagree’’ to 5 = ‘‘totally agree’’). The Cron-
bach’s alpha and McDonald’s x for the total scale were 0.81
and 0.82, respectively in this study.

Barratt Impulsiveness Scale-Brief. The Barratt Impul-
siveness Scale-Brief (BIS-Brief)74 was utilized to assess im-
pulsivity.75,76 The BIS-Brief has eight items and was developed
by Patton et al.,77 and was translated into Chinese.78 Partici-
pants rate the items on a 4-point scale (from 1 = ‘‘rarely/never’’
to 4 = ‘‘almost always/always’’). The Cronbach’s alpha and
McDonald’s x were both 0.70 in this study.

Chinese Gaming Disorder Scale. The Chinese Gaming
Disorder Scale (CGDS) developed by the present authors
was utilized to assess GD. The nine items were adapted from
the ICD-1138 (e.g., ‘‘I increase priority given to gaming to

the extent that gaming takes precedence over my other life
interests and daily activities’’) and the fifth edition of Di-
agnostic and Statistical Manual of Mental Disorders (DSM-
5)79 (e.g., ‘‘I feel the need to spend increasing amount of time
engaged gaming in order to achieve satisfaction or plea-
sure’’). Participants respond with ‘‘1 = yes’’ or ‘‘0 = no.’’ The
9-item CGDS model with two factors was verified by fit
indices (v2 = 64.71, df = 26, p < 0.01; Tucker-Lewis index =
0.927; comparative fit index = 0.947; standardized root mean
square residual = 0.036; root mean square error of approx-
imation = 0.036). The Cronbach’s alpha and McDonald’s x
of the CGDS in this study were 0.73 and 0.74, respectively.

Procedure

From October 2019 to April 2020, participants were re-
cruited from three universities (Gannan Medical University
[731 participants], Jiangxi University of Science and Tech-
nology [418 participants], and Jinzhou Medical University [298
participants]) in two provinces of China. After the students’
approval to gain course credit, the online survey was completed
in normally scheduled classes. Participants took *5 minutes to
complete all the questions. This study was approved by the
institutional review board and Ethics Committee of Gannan
Medical University and the ethical standards was followed.

Statistical analysis

Descriptive statistics and Pearson’s and Spearman’s cor-
relation were performed using SPSS 20. Bayesian correlation
was performed using JASP ( Jeffrey’s Amazing Statistics
Program). Log(BF10) q3 and p1/3 are evidence for the null
hypothesis (i.e., there is a correlation between variables).80

The Cronbach’s alpha and McDonald’s x were also calcu-
lated using JASP. The mediating role of impulsivity was
examined using PROCESS macro for SPSS (Model 4),
whereas the moderating mediation model of impulsivity and
gender was conducted using PROCESS macro (Model 59).
In addition, the significance of mediating and moderating
effects was examined using a bias-corrected bootstrapping
method, which is regarded as significant if the confidence
intervals (CIs) do not include 0.81

Results

Descriptive statistics and correlation analyses

Table 1 gives the means, standard deviations, skewness,
kurtosis, Pearson correlations, Spearman correlations, and
Bayesian correlation. The skewness (<2) and kurtosis (<7)
level of the study variables indicated a normal data distri-
bution.82 FoMO, trait-FoMO, and state-FoMO were signifi-
cantly positively associated with impulsivity (r = 0.17,
r = 0.18, r = 0.11, all p < 0.001; log(BF10) = 13.34, 17.04, 3.42,
all >3) and GD (r = 0.12, r = 0.10, r = 0.10, all p values
<0.001; log(BF10) = 4.42, 2.69, 1.76; FoMO >3), respectively.
GD was significantly associated with gender (r = 0.30,
p < 0.001; log(BF10) = 21.81 > 3). Bayesian correlation ver-
ified the effect sizes of the relationship between FoMO,
impulsivity, and GD.

Testing for mediation effect

Impulsivity as a mediator impacting on the relationship
between FoMO and GD was examined utilizing Hayes’
PROCESS (Model 4). FoMO was positively associated withFIG. 1. The proposed moderated mediation model.
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impulsivity (b = 0.17, t = 5.99, p < 0.001) and GD (b = 0.08,
t = 3.11, p < 0.01). Impulsivity was positively associated with
GD (b = 0.16, t = 6.51, p < 0.001). The total effect (b = 0.102,
95% CI: 0.054–0.150) and indirect effect (b = 0.031, 95% CI:
0.018–0.045) from FoMO to GD through impulsivity were
both significant. Therefore, the relationship between FoMO
and GD was partially mediated through impulsivity.

Testing for moderated mediation

The moderated mediation effect of impulsivity as a me-
diator and gender as a moderator between FoMO to GD were
examined using Hayes’ PROCESS (Model 59). The results
of the moderated mediation analysis are displayed in Table 2.
As Model 2 showed, the effect of impulsivity on GD was
moderated by gender (b = -0.15, t = -3.36, p < 0.001), but not
the effects of FoMO on impulsivity and FoMO on GD.
Figure 2 shows the relationship between impulsivity and GD
among males and females (M + 1SD and M - 1SD).83 A
simple slope test84 showed that the positive relationship
between impulsivity and GD was statistically significant
among males (b = 0.26, t = 7.41, p < 0.001) and females
(b = 0.10, t = 3.47, p < 0.001), but the effect size was much
smaller among females.

Discussion

This study examined the moderated mediation effect of
impulsivity as a mediator and gender as a moderator between
FoMO and GD among a sample of Chinese university students.
The findings provide insight into impulsivity mediating the
relationship between FoMO and GD as well as gender mod-
erating the relationship between impulsivity and GD. FoMO
was positively associated with impulsivity, which was similar
to Aydin et al.’s research on impulsive buying.40 In addition,
FoMO has also been found to be closely related to impulsive
social communication through excessive smartphone use.85

Therefore, higher levels of FoMO may negatively impact ex-
ecutive function and trigger impulsive behavior. Some par-
ticipants reported habitually or impulsively checking their
smartphones even if the phones did not receive any new in-
formation,86 because they feared missing out on something
important. FoMO was also significantly positively associated
with GD in this study, which is similar to Duman and Okzara’s
research34 (i.e., FoMO was found to be an important predictor
of online game addiction among MMORPGs gamers; b = 0.16,
p < 0.001, 95% CI: 0.216–0.478). SDT has suggested that
daily need frustration undermines individual’s self-control,87

Table 1. Descriptive Statistics and Correlation Analysis of the Study Variables

M SD Skewness Kurtosis 1 2 3 4 5 6

1 FoMO 29.04 6.88 -0.168 0.084 1.00
2 Trait-FoMO 12.12 3.57 0.006 -0.197 0.80*** 1.00

log(BF10) N
3 State-FoMO 16.93 4.61 0.080 -0.081 0.88*** 0.41*** 1.00

log(BF10) N 114.10
4 Impulsivity 18.86 2.72 -0.033 0.262 0.17*** 0.18*** 0.11*** 1.00

log(BF10) 13.34 17.04 3.42
5 Gaming disorder(GD) 0.90 1.50 1.814 2.483 0.12*** 0.10*** 0.10*** 0.19*** 1.00

log(BF10) 4.42 2.69 1.76 21.81
6 Gendera 0.06* 0.01 0.09* 0.03 0.33*** 1.00

log(BF10) 1.12 3.22 0.45 2.36 58.47

aSpearman’ correlation coefficients; ***p < 0.001, **p < 0.01, *p < 0.05.
FoMO, fear of missing out; SD, standard deviation.

Table 2. Testing the Moderated Mediation

Effects of Fear of Missing Out

on Gaming Disorder

Predictors

Model 1
(impulsivity) Model 2 (GD)

b t b t

FoMO 0.16 5.90*** 0.09 3.80***
Gender

(1 = males,
2 = females)

0.09 1.60 -0.56 -12.14***

FoMO · gender 0.04 0.62 -0.05 -1.10
Impulsivity 0.17 7.34***
Impulsivity

· gender
-0.15 -3.36***

R2 0.03 0.15
F 10.25*** 38.80***

***p < 0.001.
GD, gaming disorder.

FIG. 2. Gender as a moderator in the relationship between
impulsivity and gaming disorder.
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whereas FoMO is regarded as an unstable self-regulatory
originating from specific deficits in the process of psy-
chological need satisfactions.30

The results identified the partial mediating role of impulsivity
from FoMO to GD. Social communication, collaboration,
and competition are important motivations in MMORPGs and
RTS games.88–90 To satisfy individuals’ motivation, gamers
with high level of FoMO may lose self-control that gives rise to
greater impulsivity, subsequently, and resulting in GD.91 In
terms of the I-PACE model, FoMO containing trait and state
dimensions, as a specific personality trait or state anxiety, may
facilitate impulsivity and impair individual executive function,
which may result in GD for a small minority. In addition, SDT
posits that problematic gamers fail to control or cease gaming
activity, increase impulsivity to achieve instant satisfaction and
pleasure, and subsequently lead to GD in some individuals,
which may be due to the FoMO on social interactions or the
sense of accomplishment and satisfaction from gaming.

This study also found that gender as a moderator in the
relationship between impulsivity and GD. Compared with fe-
males, the effect size between impulsivity and GD was higher
among males. The result is consistent with other findings,
which have suggested that a minority of female adolescents
and a majority of male adolescents play videogames.92 In
addition, the prevalence of IGD/GD is higher among males,
especially in some Asian countries (e.g., China and Kor-
ea).93,94 It has also been reported that boys with PIU are more
influenced by genetic factors than girls.95 Some studies have
reported that high levels of testosterone in males may be re-
lated to IGD, such as exhibiting more impulsive and aggressive
behaviors.96 Moreover, the altered amplitude of low-frequency
fluctuation values in the orbital part of the left SFG represented
a clinically relevant biomarker for inhibition control of IGD
among males.69 This means that IGD may interact with
gender-specific patterns of functional connectivity.

Impulsivity as a mediator and gender as a moderator spear
to impact the relationship between FoMO and GD among
Chinese students. Nevertheless, several limitations should be
noted in this study. First, the data were collected through self-
report and a convenience sample was used, which may result
in some response biases, such as memory recall, individual
motivation, and social desirability. The sample may also be
unrepresentative of Chinese university students. Future studies
should utilize representative random samples and utilize lon-
gitudinal and other more objective methodologies to further
explore the relationship among FoMO, impulsivity, and GD
(e.g., clinical assessment, functional magnetic resonance
imaging techniques, and cohort-sequential longitudinal de-
sign). Second, there were possible confounding variables.
For instance, social networking site addiction and smart-
phone addiction were not controlled for in this study. Fur-
thermore, the impact of different videogame genres should
also be identified in future study, particularly because un-
defined gaming genres (casual games, puzzle games, etc.)
may have contributed to low correlations and regression
coefficients in this study. Third, further research is required
to give more insight into the features of trait and state di-
mension of FoMO. For example, studies could evaluate the
difference between trait and state dimension of FoMO,
which are considered as predictor variables that impact on
GD. Moreover, further research may be necessary to de-
lineate the differences between the different gaming genres

(e.g., MMORPGs, RTS games, First Person Shooter games,
and MOBA games) and the impact of different gaming
genres in the relationship between FoMO, impulsivity, and
GD. Despite these limitations, the results of this study
demonstrate the moderating mediation effects of impulsivity
as a mediator and gender as a moderator from FoMO to GD.
Based on the findings, the impact of FoMO on GD among
Chinese university students may be moderated by gender
and mediated through impulsivity.
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