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ABSTRACT

Background and aims: An increasing number of people experience negative consequences from the
excessive use of different Internet applications or sites (e.g., Instagram, League of Legends, YouTube).
These consequences have been referred to as specific Internet Use Disorders (IUDs). The present study
aims to examine the Fear of Missing Out (FOMO) on rewarding experiences with respect to specific
Internet activities. FOMO has been found to mediate the link between psychopathology and symptoms
of Internet Communication Disorder (ICD). However, the role of FOMO in other IUDs is controversial.
Methods: The current study (N = 7,990) consecutively screened in vocational schools) analyzed the
associations between online-specific state-FoMO, general trait-FoMO, mental health, and TUD symp-
toms in a structural equation model. After testing the model for the entire sample of Internet users, it
was analyzed separately for the two main user groups: Social Networking Site (SNS) users and gamers.
Results: The proposed model explained 42.0% of the variance in IUD symptoms in the total sample,
46.8% for SNS users, and 32.8% for gamers. Results suggest that impaired mental health and high trait-
FoMO predict IUD symptoms. For both SNS users and gamers, trait-FoMO mediated the link between
low mental health and IUD, whereas state-FoMO mediated the link between trait-FoMO and IUD in
both user groups. Discussion: Our results partly support the theoretical model of specific IUDs, high-
lighting trait-FoMO as a predisposing fear of disconnection related to general mental health. Online-
specific FOMO appears to contribute to problematic Internet use mainly because of its link to the
general fear of disconnection. Moreover, the described mechanism seems to be comparable for both
females and males. Conclusions: FOMO is a multidimensional construct underlying ITUD symptoms
related to the use of socially gratifying, but distinct Internet applications. FOMO and psychopathology
should be targeted together in prevention and treatment plans of IUDs.
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INTRODUCTION

Based on the worldwide Internet usage having grown by 1,239% between 2000 and 2020
(Internet World Stats, 2020), a growing number of studies have been examining addictive
qualities of excessive Internet use (Kuss, Griffiths, Karila, & Billieux, 2014; Shaw & Black,
2008). Evidence of clinically significant harm from Internet gaming is extensive (Kuss &
Griffiths, 2012; Pavot & Diener, 1993) but research has been pointing to negative
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consequences of various online activities including gaming,
communication, watching pornography, or shopping (Kuss
et al., 2014).

Specifically, problems related to pathological Internet
communication have increased due to the high accessibility
of smartphones combined with the variety of applications
for Internet communication and Social Networking Sites
(SNSs) such as Facebook, WhatsApp, Twitter, and Insta-
gram (Kuss & Griffiths, 2011, 2017). The phenomenon of
experiencing symptoms such as diminished control and
negative consequences in offline life due to the use of
Internet communication and social media applications can
be referred to as Internet Communication Disorder (ICD;
Wegmann & Brand, 2016). However, research on risk
mechanisms for specific Internet Use Disorders (IUD:s) is still
scarce. IUD has been described as an addictive use of the
Internet, i.e. diminished control over the Internet use leading
to negative consequences in daily life, which can be specified
for certain genres of applications or sites (Brand, Young,
Laier, Wolfling, & Potenza, 2016). The Diagnostic and Sta-
tistical Manual, Fifth Edition (DSM-5), proposed Internet
Gaming Disorder (IGD) as a “condition for further study”
(American Psychiatric Association, 2013). Furthermore,
Gaming Disorder was introduced in the 11th revision of the
International Classification of Diseases (ICD-11) as a
behavioral addiction (World Health Organization, 2018).
Besides Gaming Disorder, evidence for further behavioral
addictions relate to pornography use, buying and shopping,
and use of social networks (Brand et al., 2020).

Aiming to provide a theoretical framework for mecha-
nisms underlying the development and maintenance of
specific IUDs, Brand et al. (2016, 2019) developed the
Interaction of Person-Affect-Cognition-Execution (I-PACE)
model. It assumes that the effect of predisposing individual
characteristics on IUD symptoms is moderated and medi-
ated by various components such as affective and cognitive
responses as well as Internet-related cognitive biases. Several
studies have provided empirical support for the I-PACE
model (e.g., Tavolacci et al, 2013; Wegmann, Stodt, &
Brand, 2015; Starcke & Brand, 2016). A more detailed
overview of the I-PACE model and its underlying empirical
studies can be found in the review from Brand et al. (2016).

Wegmann, Oberst, Stodt, and Brand (2017) used the I-
PACE model as a framework to examine how Internet-
specific cognitions contribute to IUDs. One of these cogni-
tions was the relatively new concept of Fear of Missing Out
(FoMO). Przybylski, Murayama, DeHaan, and Gladwell
(2013, p. 1841) defined FoMO as “a pervasive apprehension
that others might be having rewarding experiences from
which one is absent”, leading to the desire to stay continually
connected with what others are doing. Previous research has
shown that FOMO predicted (e.g., Gil, Del Valle, Oberst, &
Chamarro, 2015; Chotpitayasunondh & Douglas, 2016) and
mediated ICD symptoms (e.g., Przybylski et al., 2013;
Oberst, Wegmann, Stodt, Brand, & Chamarro, 2017; Alt,
2015; for a review, see; Kuss & Griffiths, 2017).

Wegmann et al. (2017) identified trait-FoMO and state-
FoMO as two factors of a modified version of the original

FoMO scale from Przybylski et al. (2013). Trait-FoMO has
been described as a stable individual characteristic and a
general fear of missing out on any social experiences,
whereas state-FoMO seems to represent specific cognitions
that develop during online activities, especially Internet
communication, and is therefore less stable. These cogni-
tions are considered to increase an aspect of FoMO that
refers specifically to other users’ online experiences (Balta,
Emirtekin, Kircaburun, & Griffiths, 2020; Wegmann et al.,
2017). The results of Wegmann et al. (2017) suggest that
state-FoMO increases the risk of experiencing ICD symp-
toms and mediates the link between psychopathological
symptoms and ICD. Their findings support the mediating
role of Internet-related cognitions in IUDs suggested by the
I-PACE model (Brand et al., 2016). Trait-FoMO, however,
did not predict ICD. This result contradicts those of Przy-
bylski et al. (2013), showing that findings on trait-FoMO are
inconsistent.

Furthermore, research suggests that the association of
FoMO depends on the underlying Internet application.
Analyzing Internet gaming, state-FoMO had no effect on
IGD and was not a mediator of the relationship between
psychopathological symptoms and IGD in the study by
Wegmann et al. (2017). The authors concluded that IGD is
not related to communication or the need to be part of a
community. However, other authors have considered online
games like Massively Multiplayer Online Role Playing
Games (MMPORGsS) to be inherently social games, allowing
gamers to communicate and interact on various channels
and build relationships which may extend into real life (Cole
& Griffiths, 2007; Kuss, 2013; Kuss & Griffith, 2017), sug-
gesting that multiplayer online games provide opportunities
to gratify social needs and therefore involve FOMO similar to
SNS use. This notion was supported by Duman and Ozkara
(2019), who found the impact of social identity on online
game addiction to be mediated by gamers’ FoMO. Hence,
findings on the role of FoMO in online gaming are again
inconsistent.

The relation of FOMO to online activities other than SNS
use is still debatable. As pointed out by Wegmann et al.
(2017), further research should examine the construct of
FoMO in detail, such as differences between ICD and IGD
with respect to FOMO as well as the difference between trait-
and state-FoMO.

Aim of the present study is to contribute to a better
understanding of underlying mechanisms in the develop-
ment of IUDs. Previous research has shown FoMO as an
important factor in ICD with traditional SNSs, such as
Facebook (Przybylski et al., 2013). However, it has not been
clarified whether FoMO as trait or state is also associated
with using Internet applications or sites that include the
gratification of social needs concerning the content of the
specific activity, such as MMORPGs or entertainment sites
like YouTube. Therefore, our study examines the relation of
FoMO to SNS use and Internet gaming since these are two
of the most common online activities (Brand et al., 2020;
Kuss & Griffiths, 2011, 2012). Consistent with the I-PACE
model by Brand et al. (2016), we distinguish between
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predisposing and mediating variables in IUDs. Our as-
sumptions are based on the finding that online-specific
FoMO, an Internet-related cognitive bias, mediated the ef-
fect of psychopathological symptoms on ICD (Wegmann et
al., 2017). Figure 1 shows the associations between variables
tested in the current study. We first tested this model with
the entire sample including all Internet activities, and sub-
sequently investigated differences between SNS users and
gamers. Additionally, we checked for gender effects.

METHODS

Participants and procedure

The present study is part of the research project intervening
in Problematic Internet use (iPIN) funded by the German
Federal Ministry of Health. In the current study, a
comprehensive survey was completed by students at a
minimum age of 16 years at vocational schools in Germany.
Students at this age have shown to be at high risk for IUDs
(Sun et al., 2012; Rumpf et al., 2014;). Participants filled out
the survey on their own via mobile tablet computers during
class. Answering all questions took approximately 20-30
min.

The final sample constitutes consecutive screenings of
7,990 participants with 4,124 females. The mean age of the
participants was 20.56 years (SD = 4.72) and ranged from
16 to 54 years. There was no significant age difference be-
tween female and male participants (#(7,988) = 0.653,
p = 0.514).

Frequency analyses revealed that SNS use (e.g., What-
sApp, Facebook, Instagram, or Snapchat) was the main ac-
tivity for most participants (62.2% of all participants),
followed by gaming (e.g., Candycrush, Farmville, Call of
Duty, or League of Legends) at 13.0% and video-entertain-
ment sites (e.g. YouTube) at 15.1%. Other activities were
shopping or selling (1.4%), pornography use (1.0%),
gambling (e.g., poker, betting, online casino; 0.3%),
researching news (2.9%), dating (e.g., Tinder or Parship;
0.1%), downloading files (0.4%), or others (3.5%). Although
participants frequently noted streaming services such as

Trait-FoMO

Netflix or Spotify among the category of “other” activities,
they were not included as an Internet activity in our study.
Since they are often used passively alongside other Internet
applications, we chose to focus on applications that are only
used actively. We employed SNS users and gamers as two
separate subsamples. Sociodemographic characteristics of
the whole sample as well as of the two activity subsamples
are shown in Table 1.

The two subsamples differed significantly with respect to
age (#(6,011) = —3.039, p < 0.05) but the effect was very
small (Cohen, 1988) and therefore not included in further
analyses. There was a significant difference with respect to
gender (1) = 970.79, p < 0.001): our subsamples
comprised more females (n = 3,415) than males (n =
2,598). There were significantly fewer females than males
engaged in Internet gaming, while more females than males
used SNSs (see Table 1). Since this result had a moderate
effect size (Cohen, 1988), gender effects were considered in
further analyses.

The two online activities also showed a significant as-
sociation with the currently pursued qualification (x*(6) =
31.67, p < 0.001) and the type of accommodation (x*(6) =
26.04, p < 0.001), but the effects were very small (Cohen,
1988).

Measures

Internet activities. In order to distinguish between specific
Internet activities, we asked participants about the Internet
applications or sites they generally use and about their first-
choice activity. Response options included SNS use, gaming,
gambling, shopping and selling, entertainment (e.g. You-
Tube), pornography, news research, dating, downloading
files, or other.

Symptoms of Internet Use Disorder. To assess IUD symp-
toms in our study, we administered the Compulsive Internet
Use Scale (CIUS; Meerkerk, Van Den Eijnden, Vermulst, &
Garretsen, 2009) transformed into German by translation
and back-translation (Rumpf et al.,, 2014b; Guertler et al.,
2014). Previous studies have verified the CIUS as a valid and

MHI-5

State-FoMO

CIUs
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T

Internet-related cognition
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Symptoms of IUD

Fig. 1. The operationalized model for analyzing the suggested effects on specific IUDs



Table 1. Sociodemographic characteristics of the whole sample and its subsamples of SNS users and gamers

Total SNS use Gaming
N = 7,990" % n = 4973 % n = 1,040 %
Age (M, SD) 20.56 4.72 20.06 4.14 20.49 4.10 #(6,011) = —3.039, p = <0.05, |[d| = 0.10*
Gender
male 3,866 48.4 1,696 34.1 902 86.7 x*(1) = 970.79, p < 0.001, Cramer’s V. = 0.40°
female 4,124 51.6 3,277 65.9 138 13.3
Pursued qualification
Skilled occupation 5,340 66.8 3,429 69.0 634 61.0 X2(6) = 31.67, p < 0.001, Cramer’s V = 0.07°
First general degree 138 1.7 98 2.0 19 1.8
Intermediate degree 594 7.4 368 7.4 96 9.2
Advanced technical college 601 7.5 332 6.7 107 10.3
School & vocational training 214 2.7 130 2.6 32 3.1
University entrance 947 11.9 556 11.2 135 13.0
Retraining/further training 156 2.0 60 1.2 17 1.6
Accommodation
Alone 800 10.0 476 9.6 102 9.8 x*(6) = 26.04, p < 0.001, Cramer’s V = 0.07°
With (grand)parents 5,557 69.5 3,532 71.0 776 74.6
With partner 919 11.5 587 11.8 88 8.5
With partner & child 221 2.8 114 23 12 1.2
Alone with child 70 0.9 45 0.9 2 0.2
Shared flat 399 5.0 208 4.2 59 5.7
Assisted living 24 0.3 11 0.2 1 0.1

Notes: ™ The sample size consists of all participants, who use SNSs, gaming, but also all other activities such as shopping or pornography.

n: valid values; M: mean; SD: standard deviation. Values in the first row show the mean age and standard deviations of the subsamples instead of group sizes and percentage values in relation to
the whole sample.

*results from an independent t-test with the two subsamples. Presults from a x*-test with the two subsamples.
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widely used tool to assess IUDs (Downing, Antebi, &
Schrimshaw, 2014; Guertler et al., 2014; Rumpf et al.,, 2014;
Wartberg, Petersen, Kammerl, Rosenkranz, & Thomasius,
2014; Yong, Inoue, & Kawakami, 2017).

The CIUS consists of 14 items and has a value range of
0-56. Higher scores indicate more severe IUD symptoms.
The items measure five core criteria of IUDs: loss of control,
preoccupation, withdrawal symptoms, conflict, and coping
with unpleasant mood. Questions were answered on a five-
point Likert-scale from 0 (= never) to 4 (= very often).
Meerkerk et al. (2009) reported a stable one-factor solution
in different samples. The scale showed good reliability, with
Cronbach’s « ranging from 0.88 to 0.93 (Meerkerk et al.,
2009; Van Rooij, Schoenmakers, Vermulst, Van Den Eijn-
den, & Van De Mheen, 2011; Wartberg et al., 2014), and was
validated across different samples (Khazaal et al., 2012;
Wartberg et al,, 2014; Yong et al,, 2017).

Fear of Missing Out. Based on the original ten-item FoMO
scale from Przybylski et al. (2013); Wegmann et al. (2017)
developed a modified version to assess general and online-
specific fears of being out of touch with one’s social envi-
ronment. Wegmann and colleagues concluded with a
bifactorial twelve-item scale including five items for trait-
FoMO and seven items for state-FoMO. Participants
answered on a five-point Likert-scale from 1 (= totally
disagree) to 5 (= totally agree). Mean scores were calculated,
with higher scores indicating higher FOMO. Wegmann et al.
(2017) found that reliability of the two-factor FOMO scale
was good (trait-FoMO: o = 0.82; state-FoMO: « = 0.81).

Mental health. We administered the Mental Health In-
ventory (MHI-5; Berwick et al., 1991). Its five items deter-
mine the extent of experiencing anxiety, depression, general
positive affect, as well as behavioral and emotional control
during the past month. We used the German version of the
instrument (Bullinger, 1995; Rumpf, Meyer, Hapke, & John,
2001). Participants answered on a five-point Likert-scale
ranging from 1 (= none of the time) to 5 (= all of the time).
We inverted all item scores except for those measuring
positive affect. The MHI-5 has a value range from 5 to 25,
with higher scores reflecting better mental health (Rumpf et
al., 2001). Rumpf et al. (2001) found satisfying internal
consistency (Cronbach’s a = 0.74), as well as good perfor-
mance for identifying mood and anxiety disorders (AUC =
0.88 and 0.71, respectively).

Statistical analyses

Statistical analyses were conducted in SPSS 26.0. for Win-
dows (IBM SPSS statistics). We calculated Pearson correla-
tions by testing the bivariate correlations between the
variables. Multivariate analyses of variance (MANOVA)
were used to test for differences between SNS users and
gamers as well as regarding male and female participants.
For these analyses the scores described in the measures
section were used. The mediation analyses were computed
with MPlus 6 (Muthén & Muthén, 2011). To reduce possible
measurement errors, to stabilize parameter estimates, to

better analyze non-normal distributed data, and to improve
the model fit in the structural equation model (SEM), the
method of item parceling was used. In the subset item
parceling approach, neither the model nor the constructs
measured are changed, but the items of all questionnaires
were randomly split in two halves, and the mean scores from
half of the variables each were calculated. These “new”
variables could be used to build the latent dimensions of the
SEM (Little, Cunningham, Shahar, & Widaman, 2002;
Marsh, Ludtke, Nagengast, Morin, & von Davier, 2013). For
model fit evaluation, we used standard criteria: standardized
root mean square residual (SRMR; values <0.08 indicated a
good fit with the data), comparative fit indices (CFI/TLI;
values >0.90 indicated an acceptable fit with the data), and
root mean square error of approximation (RMSEA; values
<0.08 indicated a good fit with the data) (Hu & Bentler,
1995, 1999). The x? test was used to check the data deri-
vation of the defined model. However, before analyzing the
SEM, the correlations between all relevant variables were
checked (Baron & Kenny, 1986).

Ethics

The study procedures were carried out in accordance with
the Declaration of Helsinki. The study was approved by the
ethics committee of the University of Liibeck. All subjects
were informed about the study and provided informed
consent. Parental consent was sought for those younger than
18 years of age.

RESULTS

Descriptive values and multivariate statistics

The mean sum scores and standard deviations of all scales
for the whole sample as well as for the two different activity
subsamples are shown in Table 2. Investigating differences
using multivariate analyses of variance with main activity
and gender as between factors, results indicate that male
participants scored significantly lower in trait-FoMO and
showed higher state-FoMO and MHI-5 score than female
participants. We also found significant differences regarding
the preference of SNS use and gaming behavior in trait-
FoMO and state-FoMO scores indicating that those in-
dividuals preferring social networks experience higher trait-
and state-FoMO compared to gamers, whereas gamers re-
ported higher symptom severity. There was a significant
interaction effects regarding the MHI-5 score (see Table 2).

The bivariate correlations between the CIUS sum score and
trait-FoMO, state-FoMO and the MHI-5 scores are shown in
Table 3, illustrating small to moderate significant effect sizes for
the total sample as well as for the SNS users and gamers. In
addition, all variables based on item parceling were signifi-
cantly correlated as well (all s < 0.472 and > 0.062).

The structural equation model

The SEM on a latent dimension - by using the variables
based on item parceling - showed an excellent fit with



Table 2. Mean sum scores (standard deviations) of the variables for the total sample and the two main activity subsamples

SN use Gaming
Total Overall Male Female Overall Male Female
N = 7,990" n = 4973 n = 1,696 n = 3277 n = 1,040 n =902 n =138 Multivariate analysis of variance

CIUS 17.90 (9.28) 17.67 (9.13) 17.07 (8.98) 17.88 (9.19) 20.22 (9.21) 20.32 (9.12) 19.59 (9.79)  Facivity(1,6013) = 30.54, p < 0.001, ”f) = 0.005;
Fender(1,6013) = 0.05, p = 0.830, 77, < 0.001;

Fintearction(1,6013) = 3.47, p = 0.063, n2 = 0.001

Trait-FoMO 2.05 (0.85) 2.13 (0.87) 1.99 (0.84) 2.20 (0.87) 1.87 (0.79) 1.83 (0.77) 2.10 (0.89) Facrivity(1,6013) = 9.56, p = 0.002, 72 = 0.002;
Foender(1,6013) = 3427, p < 0.001, nf; = 0.006;

Finteraction(1,6013) = 0.76, p = 0.385, 2 < 0.001

State-FoMO 2.25 (0.73) 2.32 (0.75) 2.35 (0.75) 2.30 (0.74) 2.20 (0.69) 2.22 (0.69) 2.20 (0.69) Foctivity(1,6013) = 23.44, p < 0.001, 7% = 0.004;
Fyender(1,6013) = 6.08, p = 0.014, 77, = 0.001;

Finteraction(1,6013) = 1.24, p = 0.265, n? < 0.001

MHI-5 18.25 (2.36) 18.10 (3.45) 18.82 (3.27) 17.72 (3.48) 18.92 (3.50) 19.22 (3.22) 17.00 (4.49) Facrivity(1,6013) = 1.01, p = 0.315, 52 < 0.001;

Fyender(1,6013) = 102,37, p < 0.001, n2 = 0.017;
Finteraction(1,6013) = 1158, p = 0.001, 0% = 0.002

* The sample size consists of all participants, who use SNSs, gaming, but also all other activities such as shopping or pornography.
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Table 3. Bivariate correlations between the scores of the CIUS and
the applied scales for the total sample and for the two main activity

subsamples

Trait-FoMO State-FoMO MHI-5
Total
CIUS 0.427** 0.464"* —0.356*"
Trait-FoMO 0.465"* —0.377%*
State-FoMO —0.177**
SNS use
CIUS 0.454** 0.497** —0.393**
Trait-FoMO 0.486™** —0.368""
State-FoMO —0.202%*
Gaming
CIUS 0.385"* 0.366** —0.272""
Trait-FoMO 0.366"* —0.334**
State-FoMO —0.056
“p < 0.050.
**p < 0.010.

the data. The RMSEA was 0.064, CFI was 0.984, TLI was
0.967, and the SRMR was 0.024. The x> test was sig-
nificant, (p < 0.001). For the total sample, the results
show that the model proposed in Fig. 1 could explain
42.0% of the variance in CIUS scores. The results
indicate that the latent dimensions were well represented
by the manifest variables used. It is shown that MHI-5
as well as trait-FoMO and state-FoMO had a significant
direct effect on symptom severity due to the problematic
use of the Internet in general. Trait-FOMO also had a
direct effect on state-FoMO, whereas the MHI-5 score
only affected trait-FoMO directly. In addition, we also
found significant mediation effects. The effect of trait-
FoMO on CIUS was significantly mediated by state-
FoMO. The effect of MHI-5 on CIUS was significantly
mediated by trait-FoMO as well as by trait-FoMO and
state-FoMO, but not by state-FoMO solely. The final
model with CIUS as dependent variable including factor

438 Trait-Fomo 1

.164 <—| Trait-Fomo 2

-452, SE= 013, p < .001

022, SE= 016, p= 148

755

State-
FoMO
R?= 374

loadings, (-weights, p-values, and residual variances is
shown in Fig. 2.

However, to control these mediation effects with
respect to SNS use or gaming as the main online activity,
we analyzed the model with preferred activity as group
variable using mean structure analysis (RMSEA = 0.070,
CFI = 0.975, TLI = 0.961, SRMR = 0.034, x° test p =<
0.001). For SNS users, the latent dimensions were well
represented by the manifest variables (8 > 0.590, p <
0.001), and the hypothesized mediation effects could
explain 46.8% of the variance in the symptom severity of
problematic SNS use. For gamers, again, the latent di-
mensions were well represented by the manifest variables
(6 > 0.609, p < 0.001) and the mediation effects
explained 32.8% of the variance. The SEM results for
SNS users and gamers including factor loadings,
(-weights, p-values, and residual variances are shown in
Table 4. The comparison of the two different models
focusing on SNS use and gaming outlines that the effects
of mental health and FoMO are comparable for the two
different online activities even if state-FoMO mediated
the effect of mental health on symptom severity only for
gamers. Nevertheless, looking at the effect sizes, the re-
sults illustrate that although the effects are comparable,
higher effect sizes could be observed in SNS users
(see Table 4).

We additionally controlled the results for possible
gender differences. Therefore again, we analyzed the model
with preferred activity and gender as group variables using
mean structure analyses (RMSEA = 0.068, CFI = 0.974,
TLI = 0.964, SRMR = 0.035, x* test p < 0.001). Overall,
the manifest variables represented the latent dimension
well ((6 > 0.524, p < 0.001). We found similar effects for
male SN users (variance of the CIUS R* = 0.388), female
SNS users (variance of the CIUS R* = 0.509), male gamers
(variance of the CIUS R*> = 0.338) and female gamers
(variance of the CIUS R* = 0.364), indicating that low

457, SE=.015,p<.001 -180

789 136

430

State-Fomo 1 | ‘ State-Fomo 2 |—> 378

-284, SE=_014,p< .001

Mental well-being — state-FoMO — CIUS:

Mental well-being — trait-FoMO — CIUS:

Mental well-being — trait-FoMO — state-FoMO — CIUS:
Trait-FoMO - state-FoMO — CIUS:

™™™
I

010, SE= 007, p =150
-.032, SE= 008, p<.001
-128,SE= 007, p< .001
284, SE= 012, p< .001

Fig. 2. Results of the SEM for the total sample with CIUS as dependent variable including factor loadings and the accompanying 3-weights,
p-values, and residuals
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Table 4. SEM coefficients for direct and indirect effects for SNS
users (4a) and gamers (4b)

Table 6. SEM coefficients for direct and indirect effects for female
(6a) and male (6b) gamers

SN use Female
a. 8 SE P a. 8 SE P
Direct MHI-5 - Trait-FoMO —0.450 0.016 <0.001 Direct MHI-5 - Trait-FoMO —0.256  0.091 0.005
MHI-5 - State-FoMO —0.016 0.019 0.414 MHI-5 - State-FoMO 0.130  0.095 0.173
MHI-5 - CIUS —0.310 0.017 <0.001 MHI-5 - CIUS —0.190 0.084 0.024
Trait-FOMO - State-FoMO 0.616 0.016 <0.001 Trait-FoOMO - State-FoMO 0.657 0.083  <0.001
Trait-FoMO - CIUS 0.089 0.021 <0.001 Trait-FoMO - CIUS 0.302 0.129 0.019
State-FoMO - CIUS 0.455 0.019 <0.001 State-FoMO - CIUS 0.299 0.131 0.022
Indirect MHI-5 - state-FoMO - CIUS —0.007  0.009 0413 Indirect MHI-5 - state-FoMO - CIUS 0.039  0.033 0.242
MHI-5 - trait-FoMO - CIUS —0.040 0.009 <0.001 MHI-5 - trait-FoMO - CIUS —0.077 0.044 0.078
MHI-5 - trait-FoMO - —0.126  0.008 <0.001 MHI-5 - trait-FoMO - —0.050  0.029 0.081
state-FoMO - CIUS state-FoMO - CIUS
Trait-FoMO - state-FoMO - CIUS 0.280 0.014 <0.001 Trait-FoMO - state-FoMO - CIUS 0.197 0.089 0.027

Trait-FoOMO R? = 0.202, State-FoMO R? = 0.388, CIUS R? = 0.468.

Trait-FoMO R? = 0.066, State-FoMO R? = 0.405, CIUS R? = 0.364.

Gaming Male
b. 8 SE p b. 8 SE p
Direct MHI-5 - Trait-FoMO —0.378 0.035 <0.001 Direct MHI-5 - Trait-FoMO —0.399 0.039 <0.001
MHI-5 - State-FoMO 0.111  0.046 0.016 MHI-5 - State-FoMO 0.065 0.053 0.217
MHI-5 - CIUS —0.259 0.038 <0.001 MHI-5 - CIUS —0.289 0.043 <0.001
Trait-FoMO - State-FoMO 0.584 0.038 <0.001 Trait-FoMO - State-FoMO 0.571 0.043  <0.001
Trait-FoMO - CIUS 0.107  0.048 0.027 Trait-FoMO - CIUS 0.072  0.053 0.174
State-FoMO - CIUS 0.400 0.048 <0.001 State-FoMO - CIUS 0.403 0.053 <0.001
Indirect MHI-5 - state-FoMO - CIUS 0.044  0.020 0.024 Indirect MHI-5 - state-FoMO - CIUS 0.026  0.022 0.231

MHI-5 - trait-FoMO - CIUS —0.040 0.019 0.030

MHI-5 - trait-FoMO - —0.088 0.016 <0.001
state-FoMO - CIUS
Trait-FoMO - state-FoMO - CIUS 0.233  0.034 <0.001

MHI-5 - trait-FoMO - CIUS —0.029 0.021 0.175

MHI-5 - trait-FoMO - —0.092 0.018 <0.001
state-FoMO - CIUS
Trait-FoMO - state-FoMO - CIUS 0.230  0.038 <0.001

Trait-FoMO R’ = 0.143, State-FoMO R’ = 0.304, CIUS R? = 0.328.

mental health, higher trait-FoMO, higher state-FoMO as
well as the main mediation effect of these variables
significantly increase the risk of problematic SNS use and

Table 5. SEM coefficients for direct and indirect effects for female
(5a) and male (5b) SNS users

Female

a B SE P

Direct MHI-5 - Trait-FoMO —0.434 0.019 <0.001
MHI-5 - State-FoMO —0.030 0.022 0.177
MHI-5 - CIUS —0.289 0.019 <0.001
Trait-FoMO - State-FoMO 0.626 0.018 <0.001
Trait-FoMO - CIUS 0.098 0.025 <0.001
State-FoMO - CIUS 0.493 0.022 <0.001

Indirect MHI-5 - state-FoMO - CIUS —0.015 0.011 0.175
MHI-5 - trait-FoMO - CIUS —0.043 0.011 <0.001
MHI-5 - trait-FoMO - —0.134 0.010 <0.001

state-FoMO - CIUS
Trait-FoMO - state-FoMO - CIUS 0.309 0.018 <0.001

Trait-FOMO R? = 0.189, State-FoMO R?> = 0.409, CIUS R? = 0.509.

Male
b. 8 SE P
Direct MHI-5 - Trait-FoMO —0.444 0.028 <0.001
MHI-5 - State-FoMO —0.046 0.034 0.172
MHI-5 - CIUS —0.331 0.031 <0.001
Trait-FoMO - State-FoMO 0.598 0.028 <0.001
Trait-FoMO - CIUS 0.066 0.038 0.078
State-FoMO - CIUS 0.381 0.035 <0.001
Indirect MHI-5 - state-FoMO - CIUS —0.018 0.013 0.168
MHI-5 - trait-FoMO - CIUS —-0.029 0.017 0.0755
MHI-5 - trait-FoMO - —0.101 0.013 <0.001
state-FoMO - CIUS
Trait-FoMO - state-FoMO - CIUS 0.227 0.025 <0.001

Trait-FoMO R? = 0.197, State-FoMO R? = 0.384, CIUS R? = 0.388.

Trait-FoMO R? = 0.160, State-FoMO R’ = 0.301, CIUS R? = 0.338.

online gaming, respectively (for detailed information on
the mediation effect, see Tables 5 and 6).

DISCUSSION

In the present study based on a large sale sample recruited
through pro-active screening, we tested a theoretical model
to explain the role of FOMO in developing IUD symptoms
related to specific online activities. The proposed SEM
explained 42.0% of the variance in IUD symptoms in the
total sample, 46.8% for SNS users, and 32.8% for gamers.
Results emphasize that impaired mental health and FoMO
on social experiences as a stable individual characteristic
increase the risk of experiencing IUD symptoms. Low
mental health enhanced trait-FoMO, and trait-FoMO
mediated the link between low mental health and IUD
symptoms for both SNS users and gamers. State-FoMO
mediated the impact of low mental health on addictive
Internet use for gamers, as well as the link between trait-
FoMO and IUD symptoms in both user groups. Keeping the
small subsample sizes in mind, the results for the different
gender groups are partly comparable, illustrating convergent
mechanisms for male and female SNS users and gamers.
The results partially confirm the assumptions of the I-
PACE model by Brand et al. (2016): core characteristics such
as impaired mental health and trait-FoMO proved to predict
diminished control over using the Internet, but the hy-
pothesized mediating role of a cognitive bias (state-FoMO)
during Internet use was only partly confirmed for the link
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between impaired mental health and IUD symptoms.
Comparing the results with the findings of Wegmann et al.
(2017), for general Internet use and SNS use, we outline that
state-FoMO affected IUD symptoms only through its link to
trait-FoMO. This suggests that the fear of missing out on
other people’s online experiences is induced by a general fear
of disconnection but not by symptoms of depression or
anxiety. For SNS users specifically, state-FoMO on its own
might not be as problematic as trait-FoMO since their
temporary fear of being disconnected from other Internet
users seems to induce problematic Internet use as a function
of a more stable FoMO.

The general fear of disconnection, i.e. trait-FoMO, could
be seen as part of the personality, which has also been
included as a relevant predisposing characteristic in the I-
PACE model (Brand et al., 2016). However, it can also be
argued that trait-FoMO shares aspects with impaired mental
health. As concluded by Wegmann et al. (2017), trait-FoMO
appears to be a general need to belong. Our findings extend
this conclusion by indicating that low mental health and
trait-FoMO might share a fundamental need of connecting
with others, characterized by potentially maladaptive as-
sumptions, beliefs, and affects (e.g., “others are happier than
me”). This resembles symptoms of depression and anxiety
(Kovacs & Beck, 1978; Beck & Clark, 1988). Whether a
personality dimension or a psychopathological symptom,
trait-FoMO seems to be a core characteristic predisposing
individuals to state-FoMO, leading to the development of
IUD symptoms related to socially gratifying Internet use
(Brand et al., 2016).

We conclude that the two types of FOMO are associated,
but distinct constructs for explaining IUDs. Their distinction
reflects in the wording of the assessment instrument: all
items used to assess state-FoMO refer to the online context
(e.g., “I am continuously online in order not to miss out on
anything”), while the wording to assess trait-FoMO does not
(e.g., “I fear my friends have more rewarding experiences
than me”). The construction of the FOMO scale using factor
analysis resulted in a stable two factor solution with high
factor loadings (Wegmann et al,, 2017). This illustrates the
empirical difference between the two constructs.

We further extended the findings of Wegmann et al.
(2017) by showing similarities between problematic SNS use
and gaming in terms of underlying mechanisms. As hy-
pothesized, both social networking and MMORPGs seem to
fulfill the need to connect with others, which confirms the
finding of Duman and Ozkara (2019).

FoMO seems to be a predictor and mediator of the prob-
lematic use of socially gratifying Internet activities. In turn,
problematic Internet use may also enhance FoMO. (Mannion
and Nolan (2020)) pointed out that FoMO creates anxiety
when a person is aware of someone trying to contact their
smartphone while being separated from it. This indicates that
smartphone and Internet users have heightened anxiety due to
being out of touch with others’ experiences, which they reduce
by using their phones more frequently. Through negative
reinforcement, ie. smartphone usage having a short term
positive effect on their mood by reducing anxiety, smartphone

and Internet users start checking their phones and social
platforms more frequently to maintain the positive effect on
their mood. However, the increased Internet use can have long
term negative effects in real life (e.g., preoccupation, loss of
control, conflicts), which are referred to as core symptoms of
IUDs (Meerkerk et al., 2009). The Internet users’ anxiety may
even be a symptom of being withdrawn from their smartphone
or the Internet. The permanent online activity makes users
aware of the countless sources of information and communi-
cation used by others, which is likely to intensify FoMO and
anxiety because of being confronted with potentially rewarding
but missed experiences (Oberst et al., 2017). As shown by this
study and others mentioned before, FOMO and anxiety then
enhance IUD symptoms. Hence, FOMO, anxiety, and IUD
symptoms may impact each other in a vicious cycle without
clear causal direction, which has been discussed by several
authors (Oberst et al., 2017; Vaidya, Jaiganesh, & Krishnan,
2016; Wegmann et al., 2017). Burnell, George, Vollet, Ehren-
reich, and Underwood (2019) support this notion by finding
that SNS use predicted social comparison, which was related to
FoMO. FoMO, in turn, predicted depressive symptoms, and
other variables such as impaired self-worth.

The I-PACE model by Brand et al. (2016) has also hy-
pothesized these cyclical associations. The authors assume
that IUDs intensify psychopathology (such as anxiety). Since
our results indicate that psychopathology and trait-FoMO
are associated in both being predisposing factors for IUDs,
problematic Internet use may also intensify trait-FoMO.
Also, according to Brand et al. (2016), the gratification of
social needs via SNS use and gaming, for instance, reinforces
Internet related cognitions (possibly including state-FoMO),
which in turn impacts core characteristics such as psycho-
pathology. Brand et al. (2016) also hypothesized a variety of
other variables being involved in the development of IUDs
(e.g., stress vulnerability, affective and cognitive responses).
Future research could investigate the effect of IUD symp-
toms on FoMO in order to further explore the complex
reinforcement processes between these variables.

Another difference between the present study and
Wegmann et al. (2017) lies in the variable of psychopa-
thology. We included it as a manifest variable assessed by a
single measure of mental health, whereas Wegmann et al.
(2017) used a latent dimension represented by the assess-
ment of depression and interpersonal sensitivity (including
social anxiety). While they refer to similar symptoms as the
present study, the measures used by Wegmann et al. (2017)
explicitly include interpersonal aspects. This is one reason
why our results are only partially comparable to their results.

In this context, it is also noteworthy that our sample had a
lower mean age than the sample of the study by Wegmann et
al. (2017); 23.43 years). With the Internet being accessible at
all times and offering an increasing variety of activities, stu-
dents are constantly confronted with opportunities to miss out
on rewarding experiences. Nowadays, connecting with others
online is, to some extent, part of most Internet activities, which
may explain our finding that the mechanisms of developing
problematic SNS use and gaming are similar. The omnipresent
social comparison online and the urge to stay updated may
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also contribute to FOMO consolidating as a trait rather than a
state already at a younger age. However, as Wegmann et al.
(2017) have noted and as our results confirm, age does not
seem to be related to the variables we investigated.

Limitations and strengths

There are limitations to our findings. The categorization of
activity subsamples was based on a forced-choice question
asking participants which one of ten Internet activities they
mainly engaged in. Most participants engaged in more than
one activity. CIUS scores might not only represent IUD
symptoms associated with the one activity participants
specified on the forced-choice question but also with their
other online activities, so the classification is unreliable. This
problem should be addressed in future studies.

Nonetheless, our results on different Internet activities
can generate new hypotheses for studying IUDs. Future
studies could use specific scales to quantify and compare
specific IUDs, such as the ICD scale (Wegmann et al., 2015),
the ten-item IGD test (Kiraly et al., 2015), criteria for online
shopping addiction (Rose & Dhandayudham, 2014), or the
online gambling survey (Griffiths, Wood, & Parke, 2009).

Although the present study assumed directional effects
between impaired mental health, FOMO and pathological
Internet use, it is important to note that the results only
reflect associations between the investigated variables. We
provide cross-sectional data that do not allow for causal
conclusions. Therefore, future research could focus on lon-
gitudinal data to examine causal effects between psychopa-
thology, FOMO and IUDs.

Moreover, the subsample sizes of the two preferred ac-
tivities were unequal. In addition, the subgroup of female
gamers was substantially smaller than all other subgroups, so
although the results on gender effects among Internet
gamers provide hypotheses for further research, they need to
be treated with caution. Future studies could focus on
implementing more equally sized subsamples.

Another limitation is that self-report questionnaires were
used to assess IUD symptoms and related variables. The
CIUS only screens possible IUD symptoms. Future research
could examine the development of IUDs using standardized
clinical interviews that assess the number of fulfilled criteria
for an IUD based on the DSM-5 criteria for IGD (American
Psychiatric Association, 2013).

At the same time, this large-scale study provides
increased statistical power compared to many other studies
on FoMO. In addition, the sample is not biased by self-se-
lection, which is the case when recruiting online-samples.

CONCLUSION AND PRACTICAL IMPLICATIONS

The present study extended previous research on the role of
FoMO in IUDs by comparing the two common Internet ac-
tivities social networking and gaming. Our results have impli-
cations for prevention and therapy. Prevention programs could
emphasize real-life interactions as a more functional and

sustainable way to gratify the need to belong in contrast to
online communication, gaming, or video-watching (Kraut et al.,
1998). Addressing the problem of constant upward social
comparison should also be part of preventing problematic
Internet use. Internet users should be educated about the
paradox effect on mental health of attempting to use the
Internet for meaningful connections: as pointed out by Burnell
et al. (2019), SNS use promotes social comparison, which is
related to FOMO and feelings of depression, envy, or resent-
ment.

Online-specific cognitive biases, individual needs for
social connection and personality traits related to them
could be assessed and targeted in cognitive behavioral
therapy (Du, Jiang, & Vance, 2010). Real-life activities to
satisfy social or entertainment needs in place of Internet use
should be determined and tested out individually. This way,
the feeling of missing out on something could be identified
and effectively reduced.
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