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A B S T R A C T   

Background: Previous research has reported mental health variables and maladaptive cognitive emotion processes 
to be associated with severity of problematic social networking site use (PSNSU) and problematic smartphone use 
(PSU). The present study examined trait and state fear of missing out (FOMO) dimensions and their potential 
mediating roles in explaining relations between PSNSU and PSU severity. 
Method: A sample of 461 participants (mean age = 24.15, SD = 7.78) completed an online survey protocol 
measuring trait and state FOMO, PSU, and PSNSU. 
Results: Structural equation modelling revealed that trait and state FOMO were significantly associated with 
PSNSU severity, and PSNSU severity was associated with PSU severity. State (but not trait) FOMO mediated 
relations between PSNSU and PSU severity. 
Conclusions: The study demonstrates the role of FOMO, especially state FOMO, in association with PSNSU and 
PSU severity.   

1. Introduction 

Smartphones are now used almost constantly for communication, 
information sharing, and collaboration. These behaviours have been 
aided by a plethora of social networking sites (SNSs) such as Facebook, 
Instagram, Twitter, TikTok, and WhatsApp. Many daily activities are 
initiated, developed, and maintained using smartphones and SNSs of-
fering many benefits to users all over the world. The positive impact of 
smartphones and SNSs on daily life can be hugely beneficial allowing for 
connections and interactions that were not possible before the inception 
of this technology. However, excessive use of these devices and appli-
cations can have a negative impact on health (Brailovskaia et al., 2021). 

Researchers have used the term problematic smartphone use (PSU; 
Busch and McCarthy, 2021) and problematic social networking site use 
(PSNSU; Hussain and Starcevic, 2020) to describe these negative be-
haviours, given the fact that neither behaviour has been formally rec-
ognised as psychiatric disorders in the Diagnostic and Statistical Manual 
of Mental Disorders (DSM-5-TR; American Psychiatric Association, 

2022) or International Classification of Diseases (ICD-11; World Health 
Organization (2018). Other terms are smartphone/social media addic-
tion (Haug et al., 2015; Thomson et al., 2021) or smartphone use dis-
order/social networks use disorder (Montag et al., 2021). PSU and 
PSNSU occur when a user experiences difficulties in controlling their 
use, spending excessive amounts of time on a smartphone or SNS, 
leading to impaired daily functioning and adverse health consequences 
(Andreassen and Pallesen, 2014; Horwood and Anglim, 2019). Smart-
phones and SNSs are susceptible to problematic use because they pro-
vide access to pleasurable activities, might release chemicals in the brain 
such as dopamine, and thus encourage prolonged use (for a molecular 
framework to study PSU see Montag et al., 2016; see also recent work by 
Westbrook et al., 2021 showing links between dopamine system and 
social media use on smartphones). Furthermore, recent research re-
ported an overlap in the underlying mechanisms between PSNSU and 
PSU because the smartphone is a common medium to access SNSs 
(Marino et al., 2021). See also work linking disordered use tendencies of 
apps such as WhatsApp, Instagram, Facebook, and Snapchat with 
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disordered smartphone use tendencies (Rozgonjuk et al., 2020a, 2021a; 
Sha et al., 2019). 

SNS use is now a common daily activity for millions of people, and 
this increased activity has raised concerns about the potential negative 
impact of SNS overuse. Research studies have reported PSNSU severity 
to be associated with a range of mental health variables. Boer et al. 
(2020) investigated PSNSU severity amongst adolescents in 29 countries 
(n = 154, 981), and results revealed that PSNSU severity was associated 
with lower mental, school, and social well-being. Wong et al. (2020) 
found that PSNSU severity was associated with depression, anxiety, 
stress, and poor sleep quality. Wartberg et al. (2020) found that PSNSU 
severity was associated with depressive symptoms, low interpersonal 
trust, and low family functioning. Other research studies have reported 
that PSNSU severity had a negative association with well-being (Zhao, 
2021), and higher PSNSU severity was associated with mild depression 
symptoms (Saputri and Yumarni, 2021) and mental distress (Henzel and 
Hakansson, 2021; Huang, 2022). Altogether, research has shown that 
PSNSU severity is associated with worse health and well-being, and thus 
it is important to further study the underlying mechanisms of SNS use. 

Research studies have consistently reported adverse associations 
with PSU. Edwards et al. (2022) reported that lower self-esteem was 
associated with greater nomophobia (fear of being without access to a 
smartphone) and PSU severity. Rathakrishnan et al. (2021) found that 
PSU severity was associated with poor sleep quality. Yang et al. (2021) 
found stress was associated with PSU severity, and in particular FOMO 
acted as a mediator between stress and PSU severity. Furthermore, 
research by Song et al. (2022) showed that PSU severity was associated 
with anxiety, and sleep disturbance mediated the relationship. Other 
studies have reported PSU severity to be associated with attachment 
anxiety and avoidance (Parent et al., 2022), stress and academic burnout 
(Hao et al., 2022), procrastination (Rozgonjuk et al., 2018a), levels of 
depression and obsessive-compulsive disorder (OCD; Wickford and 
Quaiser-Pohl, 2022). The research evidence overall suggests that PSU 
severity is associated with several variables (particularly psychopatho-
logical variables, see Busch and McCarthy, 2021; Elhai et al., 2019). 
Further research is needed to expand from these variables to examine 
other potential constructs related to PSU. 

It is important to consider theories that help explain problematic 
internet behaviours and provide a theoretical framework. One such 
theory is the Interaction of Person-Affect-Cognition-Execution (I-PACE) 
model (Brand et al., 2019). This comprehensive model proposes several 
factors to understand the process and maintenance of problematic 
internet use. Firstly, predisposing variables that contribute to prob-
lematic use including genetic, biological, cognition, psychopathology, 
personality, and internet use motives. Secondly, the model proposes 
additional determinants that can influence decisions to use specific 
internet applications which in turn influence excessive use. The de-
terminants involve affective and cognitive responses such as attentional 
bias, coping strategies, internet use expectancies, disinhibition, and 
craving. These additional determinants may interact with the predis-
posing variables or may mediate associations between the predisposing 
variables and outcomes such as loss of control when using a specific 
internet application such as an SNS. Several studies have found evidence 
to support the model (Guo et al., 2021; Mehmood et al., 2021; Roz-
gonjuk et al., 2021). The I-PACE model and other theoretical models of 
problematic internet use have been discussed by other researchers (see 
Sun and Zhang, 2021). 

One important, additional determinant of PSU and PSNSU is the fear 
of missing out (FOMO). Many smartphone users utilise SNSs to observe 
the online behaviour of other users actively and passively. These media 
provide real-time information about activities, events, and conversa-
tions. There is a constant stream of information displayed on smart-
phones, and consequently, some users may experience FOMO – 
apprehension of missing rewarding experiences and the constant need to 
stay socially connected to avoid this feeling (Przybylski et al., 2013). 
Several studies have reported associations between FOMO, PSU severity, 

and PSNSU severity (Aygul and Akbay, 2019; Dempsey et al., 2019; 
Fabris et al., 2020; Fang et al., 2020; Li et al., 2020). FOMO has been 
associated with SNS use intensity (Beyens et al., 2016; Oberst et al., 
2017; Rozgonjuk et al., 2020b), and higher levels of PSU severity 
(Chotpitayasunondh and Douglas, 2016; Yuan et al., 2021). FOMO has 
been associated with psychopathological variables including depression 
(Elhai et al., 2020; Sela et al., 2020; Yaun et al., 2021) and anxiety 
severity (Elhai et al., 2020; Wolniewicz et al., 2020). One study reported 
that FOMO significantly mediated relations between depression/anxiety 
with PSU severity (Vally et al., 2021). Rozgonjuk et al. (2021b) found no 
gender differences in FOMO, however, FOMO scores were associated 
with younger age. Individual differences in FOMO warrant further 
investigation. 

Yet FOMO has largely been studied as a unitary construct, despite 
more recent evidence that it may encompass multiple latent dimensions. 
Balta et al. (2020) found that state FOMO was directly and indirectly 
associated with phubbing and PSNSU severity. Li et al. (2020) reported 
that both trait and state FOMO were positively associated with PSU. 
Wegmann et al. (2017) reported that in contrast to trait FOMO, state 
FOMO – here describing FOMO in the online realm, when an individual 
utilises internet communication applications – was more associated with 
excessive internet use. Also, a recent work by Montag et al. (2023) 
showed that state FoMO is more closely linked to PSNSU than trait 
FoMO (for further associations with meaning in life variables see this 
recent published work). Altogether, research findings show that FOMO 
plays a crucial role in smartphone and SNS usage and may prompt 
problematic use in some users (Elhai et al., 2021). 

Considering previous research findings and the widespread use of 
smartphones and SNSs, it is important to investigate different aspects of 
FOMO in association with PSNSU and PSU severity. FOMO is an 
important variable accounting for why people with increased stress 
levels may overuse their smartphones (Yang et al., 2021). Few studies 
have examined effects of the different dimensions of FOMO (i.e., trait 
and state) on PSNSU and PSU. Investigating trait and state FOMO may 
provide a comprehensive understanding of how problematic internet 
behaviours develop. In the I-PACE model, FOMO has been con-
ceptualised as a cognitive-related bias as underlying mechanisms of a 
problematic use such as PSNSU and PSU (Brand et al., 2019), and thus 
this research question needs to be investigated to further understand the 
complex mechanisms of this construct. 

Guided by the I-PACE model, we hypothesised that trait and state 
FOMO will predict PSNSU and PSU severity. More specifically, we 
hypothesised that trait and state FOMO would differentially be associ-
ated with PSNSU and PSU severity. Furthermore, based on previous 
research (Li et al., 2020; Wegmann et al., 2017), it was hypothesised that 
state FOMO (in contrast to trait FOMO) should be more associated with 
PSNSU and PSU severity. It was also hypothesised that PSNSU severity 
would predict PSU severity, and this was based on previous work 
showing that the use of SNSs is associated with PSU severity, and that 
problematic use may begin with overuse of specific online channels (i.e., 
SNSs), with the smartphone becoming a learned cue related to the 
channels (Montag et al., 2021). Fig. 1 shows the hypothesised model; 
trait and state FOMO are conceptualised to predict PSNSU severity, and 
PSNSU severity is conceptualised to predict PSU severity (controlling for 
age and gender). 

2. Methods 

2.1. Participants 

The study sample consisted of 461 participants (mean age = 24.15, 
SD = 7.78). There were 185 males (40.1%) and 276 females (59.9%). 
Ethnicity was mostly white (n = 371), with some representation 
amongst individuals identifying as Hispanic (n = 27, 5.9%), Asian (n =
26, 5.6%), and Black (n = 18, 3.9%). 
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2.2. Design and materials 

An online survey design was utilised in the present study. The survey 
consisted of demographic questions and the following psychological 
scales in English. 

2.3. Fear of missing out scale 

FOMO was measured using an adaptation of the original FOMO scale 
(Przybylski et al., 2013). The original scale contained ten items, Weg-
mann et al. (2017) adapted the scale by adding two items. This scale 
contained 12 items assessing both trait and state FOMO. Items are rated 
on a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree). 
Example items include “I fear others have more rewarding experiences 
than me”, “I get worried when I find out my friends are having fun 
without me”, and “I am continuously online in order not to miss out on 
anything”. Higher sum scores indicate higher state or trait FOMO 
(Wegmann et al., 2017). The scale reliability (Cronbach’s alpha/Mc-
Donald’s omega) in the current study was 0.87/0.91, including 
0.80/0.88 for trait FOMO and 0.86/0.90 for state FOMO. 

2.4. Smartphone addiction scale 

The Smartphone Addiction Scale-Short Version (SAS-SV; Kwon et al., 
2013) was used to measure PSU. The scale consists of 10 items. Response 
options range from 1 = strongly disagree to 6 = strongly agree. Sample 
items include “missing planned work due to smartphone use”, “won’t be 
able to stand not having a smartphone”, and “the people around me tell 
me that I use my smartphone too much”. Higher summed scores indicate 
increased PSU severity (Harris et al., 2020). Scale reliability (Cronbach’s 
alpha/McDonald’s omega) was 0.86/0.89. 

2.5. Bergen social media addiction scale 

PSNSU was assessed with the Bergen Social Media Addiction Scale 
(BSMAS, Andreassen et al., 2016). Six items assess the six core criteria of 
addiction outlined by Griffiths (2005), i.e., salience, conflict, mood 
modification, withdrawal, tolerance, and relapse. Responses are pro-
vided on a five-point Likert scale ranging from 1 (very rarely) to 5 (very 
often). Example items include “used social media in order to forget about 
personal problems”, “tried to cut down on the use of social media 
without success”, and “become restless or troubled if you are prohibited 
from using social media”. Scores are summed with higher scores indi-
cating higher PSNSU severity (Duradoni et al., 2020). Scale reliability 
(Cronbach’s alpha/McDonald’s omega) was 0.86/0.89. 

2.6. Procedure 

The researchers involved with this study advertised the online survey 
on their social media accounts which included Facebook, Twitter, and 
Instagram. Participants were also recruited via the Prolific.ac crowd-
sourcing site; these participants were awarded a nominal payment for 
participation. The survey was also advertised on a research participation 
website at a large university in the UK, and these participants were 
awarded course research credits. Participants were routed to a partici-
pant information page and consent form, and those consenting were 
then routed to the online survey followed by a debrief statement. 

2.7. Ethics 

The study was carried out in accordance with the Declaration of 
Helsinki and British Psychological Society ethical guidelines. The first 
author’s university ethics committee approved the study. All partici-
pants were informed about the study, and all provided informed consent 
prior to participation. 

2.8. Analytic strategy 

We used R version 4.2.1 (R Core Team, 2022) for data cleaning, using 
the following packages: careless (for careless responding), mice (missing 
data), pastecs (descriptives), fmsb (internal consistency), and sjstats 
(analysis of variance, ANOVA). Before arriving at the current effective 
sample, we started with 560 participants rows of data. However, 85 
rows were mostly blank, so we removed those participants due to sub-
stantial missing data, resulting in 475 participants. We further removed 
14 participants for careless responding, as they entered the same 
consecutive response to at least 20 items, resulting in the final effective 
sample of 461 participants. 

We next estimated and imputed missing item-level data for partici-
pants with nominal amounts of missing data (mostly just 1–2 items), 
using maximum likelihood procedures. We then summed scale scores, 
and conducted descriptive statistical analysis and bivariate Pearson 

Fig. 1. Hypothesised model. 
Note. FOMO=Fear of missing out; PSNSU=Problematic social networking site use; PSU=Problematic smartphone use. Round objects indicate latent variables, while 
rectangles indicate observed variables. For simplicity, relations between each latent factor and its associated observed indicator variables are not displayed. 

Table 1 
Means, standard deviations, and Pearson correlations for the study’s continuous 
variables.  

Variable M SD 1 2 3 4 

1. Age 24.15 7.78     
2. PSU 31.15 9.72 − 0.26**    
3. PSNSU 14.57 5.36 − 0.28** .73**   
4. Trait FOMO 15.22 4.32 − 0.24** .40** .37**  
5. State FOMO 16.49 5.92 − 0.22** .59** .60** .51** 

Note. FOMO=Fear of missing out; PSNSU=Problematic social networking site 
use; PSU=Problematic smartphone use. 
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correlations for the study variables – trait and state FOMO, PSNSU, PSU, 
and age (Table 1), all of which were normally distributed. We tested for 
gender differences on scale scores using ANOVA (Table 2). 

We used structural equation modelling in Mplus version 8.8. We first 
tested measurement models (confirmatory factor analysis, CFA) for 
FOMO (two factors: trait and state FOMO), PSNSU and PSU (one factor 
each). We treated items within a CFA as ordinal, using weighted least 
squares estimation with a mean- and variance-adjusted chi-square, and a 
polychoric covariance matrix with probit factor loadings (Lei and Shi-
verdecker, 2020). We specifically covaried FOMO residual error vari-
ances between items 1 and 2 (both about missing others’ rewarding 
experiences) and between 10 and 11 (both about continuously missing 
out on “anything”). We covaried PSU residual error variances between 
items 1 and 2 (about missing school/work from smartphone use). We 
judged model fit based on the Tucker-Lewis index (TLI) > 0.94, 
Comparative Fit index (CFI) > 0.94, standardized root mean square 
residual (SRMR) <0.08, and root mean square error of approximation 
(RMSEA) < 0.06. We note, however, that RMSEA often rejects models 
that use ordinal data, and should therefore be less emphasized in fit 
determination here (Shi et al., 2020). 

Next, we tested the model in Fig. 1 using the same estimation pro-
cedures as above. We also tested a model variation on Fig. 1, adding 
paths from trait and state FOMO to PSU severity. We tested mediation/ 
indirect effects by computing cross-products of direct effects, using the 
Delta method and 1000 bootstrapped replications. Mediation tests 
assessed whether PSNSU mediated relations between trait/state FOMO 
and PSU severity. 

3. Results 

In Table 1, we display descriptive statistics and Pearson correlations 
for the study variables. Age was inversely related to the other variables; 
those other variables were all significantly positively correlated with 
each other. Using t-tests for dependent correlations, in comparison to 
trait FOMO, state FOMO was significantly more related to PSU severity, t 
(458) = 5.06, p < .001, and PSNSU severity, t(458) = 6.15, p < .001. 
Table 2 demonstrates that women scored significantly higher than men 
on PSU and PSNSU severity, with no differences on trait or state FOMO 
scores. 

The measurement models (CFA) fit fairly well, with the exception of 
RMSEA as expected and discussed above. Fit indices are discussed next, 
and displayed in Table 3 for ease of comparison. The PSU CFA fit well, 
WLSMV χ2(34, N = 461) = 170.09, p < .001, CFI = 0.97, TLI = 0.95, 
SRMR = 0.04, RMSEA = 0.09 (90% CI: 0.08–.11). PSNSU fit well, 
WLSMV χ2(9, N = 461) = 46.95, p < .001, CFI = 0.99, TLI = 0.98, SRMR 
= 0.02, RMSEA = 0.10 (90% CI: 0.07–.12). The state/trait FOMO two- 
factor model fit well, WLSMV χ2(51, N = 461) = 168.32, p < .001, 
CFI = 0.99, TLI = 0.98, SRMR = 0.04, RMSEA = 0.07 (90% CI: 
0.06–.08). 

The SEM model from Fig. 1 had some evidence for adequate (but not 
excellent) fit, WLSMV χ2(397, N = 461) = 1349.81, p < .001, CFI = 0.93, 
TLI = 0.92, SRMR = 0.08, RMSEA = 0.07 (90% CI: 0.07–.08). Fig. 2 
shows that when adjusting for trait FOMO, state FOMO was significantly 
associated with PSNSU severity; trait FOMO was not significant. PSNSU 

was associated with PSU severity, when controlling for age and gender. 
Younger age and female gender were associated with PSU severity. 

We also tested a variation of the model from Fig. 1. Specifically, we 
added paths from trait and state FOMO to PSU severity, and this model 
fit well, WLSMV χ2(395, N = 461) = 1326.43, p < .001, CFI = 0.93, TLI 
= 0.92, SRMR = 0.08, RMSEA = 0.07 (90% CI: 0.07–.08). Although this 
model fit significantly better than the model from Fig. 1 (tested using 
Mplus’ DIFFTEST command), WLSMV χ2

diff(2, N = 461) = 22.01, p <
.001, the magnitude of difference was not meaningful, CFIdiff = 0.002 
(Chen, 2007). 

Finally, we tested PSNSU as a mediator in association between trait/ 
state FOMO and PSU severity. PSNSU mediated relations between state 
FOMO and PSU severity, (β = 0.66, SE = 0.05, p < .001). However, 
PSNSU did not mediate relations between trait FOMO and PSU severity, 
(β = − 0.01, SE = 0.06, p = .91). 

4. Discussion 

The current study investigated trait and state FOMO and the poten-
tial associations with PSNSU and PSU severity. This study is one of few 
studies to examine the different dimensions of FOMO. The results 
revealed that state FOMO was significantly more related to PSU severity 
and PSNSU severity. This supports previous research reporting similar 
results (Balta et al., 2020; Li et al., 2020; Wegmann et al., 2017). Fe-
males scored significantly higher than men on PSU and PSNSU severity, 
with no differences on trait or state FOMO scores. Younger age and fe-
male gender were associated with PSU severity. These findings support 
previous research on younger individuals (Mitchell and Hussain, 2018; 
Rozgonjuk et al., 2021), and females having greater PSU severity (Lee 
et al., 2018; Mok et al., 2014). Gender differences, PSU, and PSNSU 
severity should be investigated in future research. 

In the SEM analysis, state FOMO was significantly associated with 
PSNSU severity; trait FOMO was not significant. This finding supported 
previous research (Li et al., 2020; Wegmann et al., 2017). Potential 
reasons for this finding could be that state FOMO is experienced when 
individuals use SNSs and given the nature of this technology coupled 
with the application activities of viewing videos/photos, notifications, 
likes, and interactions that may bring on the feelings of state FOMO. 
Therefore, state FOMO could be associated with PSNSU severity more so 
than trait FOMO due to it being dependent on experiences. In terms of 
the I-PACE model, state FOMO may represent a specific 
cognitive-related bias (Li et al., 2020; Wegmann et al., 2017). Future 
research is needed to further investigate trait and state FOMO. 

PSNSU was associated with PSU severity, when controlling for age 

Table 2 
ANOVAs, comparing men and women on the scale scores.  

Variable Men 
(n = 185) 
M (SD) 

Women 
(n = 276) 
M (SD) 

F(1459) P η2
p 

PSU 28.82 (9.83) 32.71 (9.71) 18.43 <0.001 .04 
PSNSU 13.01 (5.13) 15.63 (5.25) 28.08 <0.001 .06 
Trait FOMO 14.94 (4.37) 15.41 (4.28) 1.34 .25 <0.01 
State FOMO 16.29 (6.11) 16.62 (5.80) .35 .55 <0.01 

Note. FOMO=Fear of missing out; PSNSU=Problematic social networking site 
use; PSU=Problematic smartphone use. 

Table 3 
Confirmatory factor analytic and structural equation models tested, including fit 
indices.  

Model Goodness of fit 
WLSMV chi-square 
test 

CFI TLI RMSEA 
(90% confident 
interval) 

SRMR 

PSU CFA χ2(34, N = 461) =
170.09, p < .001 

.97 .95 .09 
(0.08–0.11) 

.04 

PSNSU CFA χ2(9, N = 461) =
46.95, p < .001 

.99 .98 .10 
(0.07–0.12) 

.02 

State/Trait 
FOMO CFA 

χ2(51, N = 461) =
168.32, p < .001 

.99 .98 .07 
(0.06–0.08) 

.04 

Fig. 1 SEM χ2(397, N = 461) =
1349.81, p < .001 

.93 .92 .07 
(0.07–0.08) 

.08 

Fig. 1 SEM 
Variation 

χ2(395, N = 461) =
1326.43, p < .001 

.93 .92 .07 
(0.07–0.08) 

.08 

Note. WLSMV=weighted least squares with a mean- and variance-adjustment; 
CFI=comparative fit index; TLI=Tucker-Lewis index; RMSEA=root mean 
square error of approximation; SRMR=standardized root mean square residual; 
PSU=problematic smartphone use; PSMSU=problematic social networking site 
use; FOMO=fear of missing out; CFA=confirmatory factor analysis; SEM=-
structural equation model. 

Z. Hussain et al.                                                                                                                                                                                                                                 



Emerging Trends in Drugs, Addictions, and Health 4 (2024) 100140

5

and gender. These findings support previous research that reported as-
sociations between PSNSU severity and PSU severity, and that the use of 
certain online channels, such as SNSs, may lead to PSU (Duke and 
Montag, 2017; Montag et al., 2021; Peterka-Bonetta et al., 2021). 
Mediation analysis revealed that PSNSU mediated relations between 
state FOMO and PSU severity, supporting previous research by Weg-
mann et al. (2017). These findings highlight the underlying mechanism 
of PSNSU and its role in the relationship between FOMO and PSU. 
PSNSU did not mediate relations between trait FOMO and PSU severity, 
and this supports previous research that has argued that the frequent use 
of online communication applications triggers the less stable state 
FOMO in contrast to the dispositional trait FOMO (Wegmann et al., 
2017). Complex SNS algorithms deployed especially in more recent 
SNSs, such as TikTok, that work in collaboration with constant updates 
and notifications elicit feelings of state FOMO (Alshakhsi et al., 2023; 
Alutaybi et al., 2019). The present study findings support the I-PACE 
model (Brand et al., 2019), showing that FOMO may cognitively play a 
role in the development of problematic internet use behaviour. These 
results show that individuals who experience FOMO may engage with 
SNS use putting them at risk for developing PSNSU. This engagement 
with SNSs may consequently lead to PSU. It can be assumed that low 
sense of control might contribute to PSU and enhanced experiences of 
FOMO combined with increased levels of repetitive negative thinking 
could reinforce this relationship (Brailovskaia et al., 2021). The I-PACE 
model proposes that cognitive and affective responses to specific stimuli 
lead to the development of addictive behaviours. In the present study, 
state FOMO was associated with PSNSU, and PSNSU was in turn asso-
ciated with PSU. This showed that FOMO may be an important mech-
anism in the development of PSNSU and PSU. Future research could 
further investigate the role of FOMO. 

The implications of the study findings are that they will benefit users 
of all types of technology to understand their usage and to be aware of 
potential triggers that may lead to problematic use. User awareness and 
cognitions can help prevent maladaptive use of technology (Bickham, 
2021). The findings may help in the development of interventions; 
psychological interventions may help to reduce problematic technology 
behaviours (Malinauskas and Malinauskiene, 2019). Furthermore, the 
findings will increase awareness amongst clinicians allowing them to 
identify the different dimensions of FOMO that are presented in patients 
which could lead to enhancements in treatment of behavioural addic-
tions. Users of digital devices could potentially prevent problematic use 
by engaging in fulfilling activities such as physical and leisure activities 
that do not involve being online (Brailovskaia et al., 2018; Tomczyk and 
Selmanagic, 2018). One should also not forget that tech-companies 
designed their platforms to create FOMO (Alutaybi et al., 2019) and 
should take some responsibility for users spending too much time on the 
platforms (Montag et al., 2022). Hence, the investigation of how design 
elements of smartphone applications elicit FOMO and other relevant 

psychological processes is a highly relevant research field (Sindermann 
et al., 2022). FOMO is not necessarily a serious problem. Roberts and 
David (2020) found that FOMO can have a positive impact on well-being 
if it leads to SNS use that fosters social connection. Connected to this, 
observation and even tracking of users’ activities can provide a sense of 
control, and for those who fear a loss of control, smartphone and SNS use 
may act as a coping strategy (Elhai et al., 2021). 

The present study had several limitations. The cross-sectional nature 
of the current study design did not allow for causal inferences to be 
established. There were limitations associated with self-report data used 
in the current study (i.e., social desirability bias, accuracy of recall). 
Recent research has highlighted limitations relating to the BSMAS 
(Andreassen et al., 2016), and the findings have called for a renewed 
conceptualisation and assessment of behavioural addictions (Cataldo 
et al., 2022; Fournier et al., 2023). Future research could utilise longi-
tudinal methods or more reliable measures, such as smartphone or SNS 
log data to allow for causal explanations to be made (Rozgonjuk et al., 
2018b; see also a piece on mobile sensing and digital phenotyping by 
Montag and Rumpf, 2021). The analysed model examined only several 
of the many determinant factors from the I-PACE model that may in-
fluence problematic use. Future research could examine a more complex 
model of predisposing and determinant factors. 

5. Conclusions 

The study findings are important in increasing understanding of the 
different dimensions of FOMO and how they are associated with mal-
adaptive online behaviours. Interesting insights into the role of trait and 
state FOMO have been presented which will be of benefit to prevention 
programmes. Future research should further examine FOMO and the 
relationships with cognitive/affective mechanisms. 

CRediT authorship contribution statement 

Zaheer Hussain: Conceptualization, Investigation, Methodology, 
Data curation, Writing – original draft, Writing – review & editing. Jon 
D. Elhai: Conceptualization, Investigation, Methodology, Formal anal-
ysis, Writing – original draft, Writing – review & editing. Christian 
Montag: Conceptualization, Investigation, Methodology, Writing – re-
view & editing. Elisa Wegmann: Conceptualization, Investigation, 
Methodology. Dmitri Rozgonjuk: Conceptualization, Investigation, 
Methodology, Writing – review & editing. 

Declaration of competing interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper. 

Fig. 2. Primary research model tested, with resulting standardized coefficients. 
Note. Standardized coefficients are shown, with standard errors in parentheses. FOMO=Fear of missing out; PSNSU=Problematic social networking site use; 
PSU=Problematic smartphone use. Round objects indicate latent variables, while rectangles indicate observed variables. For simplicity, relations between each latent 
factor and its associated observed indicator variables are not displayed (but are available upon request). * p < .05, ** p < .01, *** p < .001 
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