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A B S T R A C T

Fear of missing out (FoMO) and loneliness have been identified as significant contributors to problematic social 
media use (PSMU). However, no prior research has examined the interplay between trait FoMO, state FoMO, the 
moderating role of loneliness, and their combined influence on PSMU within a unified model. The present study 
addressed this gap by testing a moderated-mediation model to investigate how trait FoMO, state FoMO, and 
loneliness jointly impact PSMU. A cross-sectional online survey was conducted with 356 participants (55.6 % 
female; Mage = 21.7 years, SDage = 3.55) who completed the Trait-FoMO Scale, State-FoMO Scale, UCLA 
Loneliness Scale (Short Version), and the Bergen Social Media Addiction Scale. The results showed that females 
scored higher for PSMU than males, while age had no significant effect. Moderated-mediation analyses indicated 
that both trait-FoMO and state-FoMO were positively associated with PSMU. Moreover, state-FoMO partially 
mediated the relationship between trait-FoMO and PSMU, with loneliness moderating this pathway. More spe
cifically, the association between trait-FoMO and state-FoMO was weaker at higher levels of loneliness but 
stronger when loneliness levels were low. These findings highlight FoMO as a major risk factor for PSMU, as well 
as emphasizing the importance of addressing loneliness in prevention and intervention efforts. This integrated 
model provides valuable insights for designing targeted strategies to mitigate the adverse effects of FoMO and 
loneliness on social media use.

1. Introduction

The rapid proliferation of social media platforms has profoundly 
reshaped how individuals establish new social connections, communi
cate, and consume different kinds of information (e.g., Montag et al., 
2024; Moretta et al., 2022). While these platforms offer many benefits, 
such as facilitating social interaction and fostering a sense of belonging, 
they can also pose significant psychological risks for a minority of in
dividuals (Griffiths, 2022). Among these risks, problematic social media 

use (PSMU) has emerged as a pressing concern (Kuss & Griffiths, 2017). 
PSMU, characterised by excessive and maladaptive engagement with 
social media, can disrupt daily functioning and well-being, potentially 
leading to what has been described as a behavioural addiction (Dou 
et al., 2023; Gori et al., 2023; Malik et al., 2024; Servidio et al., 2022).

In Italy (where the present study was conducted), 73 % of the pop
ulation (approximately 43 million individuals), actively use social 
media, with use equally distributed between males and females (We Are 
Social, 2024). The average time spent on social media platforms is 
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steadily increasing, with TikTok being the most popular (32 h and 12 
min per month), followed by YouTube (18 h and 15 min), and Facebook 
(16 h and 37 min). Regarding the symptoms of PSMU, the results of a 
study conducted by Svicher et al. (2021) found that the main central 
node identified was related to impaired self-regulation, characterized by 
challenges among individuals controlling their social media use, failed 
attempts to refrain from using social media, and persistent obsessive 
thoughts about going online. Importantly, these central nodes exhibited 
strong interconnections, underscoring a pathway of core symptoms 
potentially linked to dysfunctions in the reflective-inhibitory prefrontal 
brain system, which plays a crucial role in actively suppressing behav
ioural responses (He et al., 2017).

Research has identified several different risk factors for developing 
PSMU. One of the most important appears to be the fear of missing out 
(FoMO). FoMO has been defined as the pervasive apprehension that 
others might be having rewarding experiences from which the individ
ual is absent (Przybylski et al., 2013). Related to this is self- 
determination theory (SDT; Ryan & Deci, 2000) which emphasizes 
that human motivation is driven by the fulfilment of three basic psy
chological needs: autonomy (the need by individuals to feel in control of 
their actions and decisions), competence (the need by individuals to feel 
effective and capable in their activities), and relatedness (the need by 
individuals to feel connected to others and maintain meaningful re
lationships). When these needs are unmet, individuals experience low 
levels of self-motivation and well-being increasing the risk of FoMO 
(Dou et al., 2023). Addressing these personal and social needs can help 
mitigate the negative effects of FoMO and promote better psychological 
well-being (Przybylski et al., 2013).

Individuals experiencing high levels of FoMO are more likely to 
engage compulsively with social media, exacerbating their risk of mal
adaptive use of social media platforms (Servidio et al., 2024; Soraci 
et al., 2025; Yoosefi et al., 2025). FoMO has largely been studied as a 
unitary construct, although recent research suggests there are two main 
latent dimensions (i.e., trait-FoMO and state-FoMO). Trait-FoMO re
flects a relatively stable personality characteristic comprising a persis
tent concern about being excluded, stemming from a deep-seated worry 
of being left out of other people’s activities. In contrast, state-FoMO is 
the combination of online communication and subsequent interactions, 
serving as a coping mechanism for the feeling of being inundated by 
continuous communication and information about the activities of 
others who share the same social groups (Wegmann et al., 2017). In 
other words, state-FoMO is a more situational and transient experience 
related to online activities. Trait-FoMO, characterized by concern over 
missing out on information or communication, contributes to feelings of 
online disconnection and displacement.

Another potential risk factor for PSMU is loneliness (Bonfanti et al., 
2023; Yin et al., 2023). Loneliness is defined as an individual’s sense of 
alienation and exclusion, which results in feeling disconnected and un
accepted by others (Hawkley & Cacioppo, 2010). Individuals experi
encing high levels of both trait- and state-FoMO and loneliness tend to be 
more actively engaged with social media applications (Wegmann et al., 
2017; Yin et al., 2023). Moreover, loneliness and FoMO may be espe
cially prevalent among adolescents and young adults. Prior studies have 
indicated that prolonged loneliness can significantly impact an in
dividual’s psychophysical health (Bonfanti et al., 2023; Hutten et al., 
2021). More specifically, individuals who experience loneliness often 
develop problematic and dysfunctional behavioural patterns in their use 
of the internet and social media sites (Rajesh & Rangaiah, 2020).

Loneliness, frequently associated with increased vulnerability to 
maladaptive social media use (Wegmann & Brand, 2019), has been 
proposed as a potential moderator in these relationships (Ho, 2021). The 
moderation hypothesis might reflect the role of gratification in the 
initial stages of internet-use disorders, where the emotional and cogni
tive responses to situational triggers (state-FoMO) translate stable vul
nerabilities (trait-FoMO) into maladaptive social media use. 
Additionally, when compensatory mechanisms become increasingly 

important, negative consequences, including loneliness, can emerge. 
More specifically, when loneliness is low, gratification-based mecha
nisms dominate (Elhai et al., 2020; Reer et al., 2019; Twenge et al., 
2019), leading to a stronger association between trait-FoMO and state- 
FoMO. Conversely, when loneliness is high, compensatory mecha
nisms may reduce the motivational impact of trait-FoMO, weakening its 
association with state-FoMO.

Within the framework of the Interaction of Person-Affect-Cognition- 
Execution (I-PACE) model, trait-FoMO has been identified as a predis
posing factor for PSMU because it heightens the motivation to engage 
with social media to alleviate FoMO-related anxiety (Brand et al., 
2016,2019). Missing out on important information on specific topics 
drives individuals to constantly update their social media profiles, and 
these behaviours increase levels of both trait and general FoMO, as well 
as leading to feelings of online disconnection and displacement 
(Wegmann et al., 2017). Although the I-PACE model was specifically 
designed to explain the development of internet-related disorders, this 
model has been applied to explain other behavioural addictions (e.g., 
problematic smartphone use, PSMU). It emphasizes the interaction be
tween personality traits (e.g., trait-FoMO), affect and cognition (e.g., 
loneliness, state-FoMO), and execution processes (e.g., compulsive or 
habitual use, leading to PSMU). Based on the I-PACE model, recent 
studies have included state-FoMO as a mediating variable (Hussain 
et al., 2024; Wegmann et al., 2017; Yoosefi et al., 2025). Therefore, 
state-FoMO has been identified as a specific cognitive factor that me
diates the relationship between the core characteristics of an individual 
and the risk of internet-related disorders, such as PSMU (Yoosefi et al., 
2025).

Few studies have explored the effects of different dimensions of 
FoMO (e.g., trait and state) on PSMU, suggesting, for example, that both 
trait-FoMO and state-FoMO are positively associated with problematic 
smartphone use. Wegmann et al. (2017) found that state-FoMO was 
associated with internet-communication disorder (ICD) compared to 
trait-FoMO. More specifically, state-FoMO was one of the mediators of 
the relationship between psychopathological symptoms and ICD. Addi
tionally, the results of a study conducted by Montag et al. (2023) sug
gested that the trait facets of FoMO, when considered in general 
(without focusing on the online context), exhibited weaker associations 
with problematic social networking site use tendencies compared to the 
state (online) FoMO variable. This finding underlines the importance of 
distinguishing between trait-FoMO, which is more relevant to exploring 
individual differences, from state-FoMO when is related to the online 
context.

Although previous studies have investigated the indirect effects of 
trait-FoMO on problematic internet-related disorders through the 
mediating role of state-FoMO, no previous studies have investigated the 
effect of specific moderators in this relationship. Therefore, the present 
study addressed the mechanisms underlying the progression from trait- 
FoMO to state-FoMO, with a particular focus on the role of loneliness as 
a potential moderator and PSMU as a dependent variable.

1.1. The present study

The extant literature highlights the role of FoMO as a significant 
driver of PSMU, with trait-FoMO reflecting a stable predisposition of 
fearing exclusion, and state-FoMO representing momentary experiences 
triggered by situational factors. The present study addresses a critical 
gap by exploring the dynamic interplay between trait-FoMO, state- 
FoMO, and loneliness (as a moderator) in shaping PSMU. Therefore, the 
present study examined the mechanisms through which FoMO, and 
loneliness interact to influence PSMU, contributing to a deeper under
standing of psychological vulnerabilities associated with PSMU.

In sum, and grounded in the theoretical framework of the I-PACE 
model, the present study examined how individual differences in trait- 
FoMO may influence PSMU through state-FoMO, with loneliness 
serving as a key moderating variable, controlling for age and sex (Fig. 1). 
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Based on the literature review, it was hypothesized that trait-FoMO, as a 
stable individual predisposition, would positively associate with PSMU 
(H1), and state-FoMO (H2), representing situational and momentary 
experiences of FoMO. It was also hypothesized that, in turn, state-FoMO, 
would mediate the relationship between trait-FoMO and PSMU (H3), 
and that loneliness would moderate the association between trait-FoMO 
and state-FoMO (H4). Additionally, age and sex were included as control 
variables because it has been showed that being of young age (e.g., Gori 
et al., 2024) and being female (e.g., Kuss & Griffiths, 2017) are risk 
factors for PSMU (e.g., Meynadier et al., 2025).

2. Method

2.1. Participants and procedure

A cross-sectional online survey was conducted using a convenience 
sample of 356 young adult Italian university students (55.6 % females) 
aged 18–35 years (M = 21.72 years, SD = 3.55). Regarding their 
educational profile, 53.7 % were studying sciences, 33,4% economic and 
social sciences, 9.8 % human sciences, and 3.1 % medical sciences. 
Regarding social media use, 95 % of the participants had at least three or 
four social media accounts. On average, the participants spent less than 
one hour per day on Facebook (M = 0.55, SD = 0.99), more than one 
hour per day on Instagram (M = 1.90, SD = 1.39), and more than one 
hour a day on TikTok (M = 1.39, SD = 1.53).

The data were collected online between February 2024 and July 
2024. Participants were recruited on the university campus, with each 
data collection session scheduled before the beginning of lectures to 
minimise class disruption. The inclusion criteria were: (i) having at least 
one social media account; (ii) being aged between 18 and 35 years; and 
(iii) having proficiency in the Italian language. Before data collection, all 
participants were thoroughly informed about the study’s objectives and 
procedures. It was emphasized that participation was anonymous, 
voluntary, and without financial or academic incentives. A member of 
the research team then displayed a PowerPoint slide that included a 
short link to the online questionnaire. Participants were invited to copy 
the survey link, hosted on the LimeSurvey platform, provide informed 
consent, and complete the survey. Moreover, to mitigate any perception 
of obligation, individuals were also informed verbally and in writing on 
a PowerPoint slide (when the information about the study was being 
presented) that completing the survey was entirely voluntary. Those 
who chose not to participate were not required to provide any justifi
cation and were free to engage in other activities during the survey 
administration period. The study received approval from the University 
of Calabria Ethics Committee (n. 0288248/2024).

2.2. Measures

Demographics characteristics. The survey included questions relating 
to sex, age, education level, number of different social media accounts, 
and daily time spent on various social media platforms (e.g., Facebook, 
Instagram, and TikTok).

State Fear of Missing Out Inventory (SFoMO). The eight-item SFoMO 
(Holte, 2023) was used to assess the fear of missing out on a rewarding 
experience. An example item is “I fear I am absent from a special moment”. 
Participants are asked to answer on a six-point Likert-type scale from 
Strongly disagree (1) to Strongly agree (6). The total score ranges from 8 to 
48 and higher scores indicate a higher state fear of missing out. Because 
the original scale was in English, a back-translation approach was used 
to adapt it to the Italian context (International Test Commission, 2017). 
In the present study, the internal consistency was excellent (α = 0.93, ω 
= 0.93), and its one-factor solution was confirmed: robust χ2 (17, N =
356) = 36.07, p < 0.01, comparative fit index (CFI) = 0.988, Tucker- 
Lewis fit index (TLI) = 0.980, root mean square error of approxima
tion (RMSEA) = 0.064, 90 % CI [0.035, 0.093], and standardized root 
mean square residual (SRMR) = 0.025.

Fear of Missing Out Scale (FoMOS). The 10-item FoMOS (Przybylski 
et al., 2013; Italian version: Casale & Fioravanti, 2020) was used to 
assess the trait-fear of missing out. An example item is “I worry when I 
find out that my friends are having fun without me”. Participants are asked 
to answer on a five-point Likert-type scale ranging from Not at all true for 
me (1) to Extremely true for me (5). The total score ranges from 5 to 50 
and higher scores indicate a greater fear of missing out. In the present 
study, the internal consistency was very good (α = 0.89, ω = 0.89).

Bergen Social Media Addiction Scale (BSMAS). The six-item BSMAS 
(Andreassen et al., 2016; Italian version: Monacis et al., 2017) was used 
to assess PSMU. An example item is “You use social media in order to forget 
about personal problems”. Participants are asked to answer on a five-point 
Likert-type scale ranging from Never (1) to Very often (5). The total score 
ranges from 6 to 30 and higher scores indicate a higher risk of PSMU. In 
the present study, the internal consistency was good (α = 0.79, ω =
0.80).

University of California, Los Angeles, Loneliness Scale-Version 3 Short 
version (UCLA-LS-SV). The three-item UCLA-LS3 (Russell, 1996; Italian 
version: Bottaro et al., 2023) was used to assess global and prolonged 
(dispositional) perceived sense of loneliness. An example item is “How 
often do you feel that you lack companionship?”. Participants are asked to 
answer on a four-point Likert-type scale ranging from Never (1) to Al
ways (4). The total score ranges from 3 to 12 and higher scores indicate a 
greater feeling of loneliness. In the present study, the internal consis
tency was very good (α = 0.82, ω = 0.83).

Fig. 1. The research model. Note. FoMO = Fear of missing out. PSMU = Problematic social media use.
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2.3. Data analyses

Data analyses were performed using the R statistical analysis with 
the support of RStudio software (Posit team, 2024), mediation package 
(Tingley et al., 2014), and lavaan package (Rosseel, 2012). First, 
descriptive statistics and bivariate Pearson correlations were computed 
for the main variables of the study (e.g., trait and state-FoMO, loneli
ness, PSMU, age and sex [dummy coded 1 = Female, 2 = Male). Reli
ability tests (Cronbach alpha and McDonalds omega) were also 
performed. No missing data were in the dataset because the online 
surveys could not be submitted unless all questions were answered. The 
Mardia’s skewness index (72.86, p < 0.001) and kurtosis (p = 0.155) 
suggested that the data did not fully meet the assumption of multivariate 
normality. Therefore, a bootstrapping approach was applied. Multi
collinearity was assessed using the variance inflation factor (VIF) and 
tolerance values for each independent variable considered in the anal
ysis. VIF values ranged from 1.25 (BSMAS) to 2.77 (state-FoMO), 
remaining below the commonly recommended threshold of 10, sug
gesting that multicollinearity was not a problem for the current data 
(Field & Iles, 2016). Tolerance values ranged from 0.36 (state-FoMO) to 
0.80 (BSMAS), confirming no multicollinearity concerns. A paired t-test 
was conducted to compare the mean levels of state-FoMO and trait- 
FoMO in relation to PSMU severity given that the variables were 
assessed within the same participants.

Finally, the model in Fig. 1 was tested. More specifically, mediation 
analysis was conducted using a two-step method (Preacher & Hayes, 
2008): (i) the independent variable was regressed on the mediator 
variable; and (ii) the dependent variable was regressed on both the in
dependent variable and the mediator. A bootstrapping test with 5,000 
samples, as described by Tingley et al. (2014), was employed. For 
moderation analysis, the approach of Aiken et al. (2010) was followed. 
The independent variable (X) and the moderator (Z) were mean-centred 
to reduce multicollinearity. Then, an interaction term (XZ) was 
computed as the product of the centred variables. In the final step, the 
dependent variable was regressed on the centred independent variable 
(X), the centred moderator (Z), and their interaction term (XZ).

3. Results

Table 1 shows the results of the descriptive statistics and Pearson 
correlations for the study variables. As expected, all the main variables 
(e.g., trait and state-FoMO, loneliness and PSMU) were positively 
correlated, except for age which was negatively correlated with the main 

variables. Females were more likely than males to report higher levels of 
trait and state-FoMO, loneliness, and PSMU. The paired t-tests showed 
that in comparison to trait-FoMO (t[355] = 16.31, p<.001, d = 0.86, 95 
% CI[5.56, 7.09]), state-FoMO (t[355] = 23.36, p<.001, d = 1.23, 95 % 
CI[9.99, 11.82]), was significantly more related to PSMU severity.

A path analysis was performed to test the research model using age 
and sex as covariates. As shown in Table 2, the moderated mediation 
analysis indicated a significant overall model (F [3,352] = 213.5, p <
0.001). The explained variance of the overall model was, adjR2 = 0.64. 
The direct association between trait-FoMO and PSMU was significant (p 
< 0.001) after controlling for trait-FoMO, loneliness, and their interac
tion. The conditional indirect effect of trait-FoMO on PSMU via state- 
FoMO was significant among participants with low (one SD below the 
mean), medium (mean value), and high (one SD above the mean) levels 
of the moderator. The index of moderated mediation was significant 
indicating a moderated mediation effect (see Table 2). Fig. 2 shows the 
results of the moderated mediation analysis.

The indirect effect of trait-FoMO on PSMU through state-FoMO was 
significant across all levels of loneliness (Table 2). Loneliness moderated 

Table 1 
Means, standard deviations, and correlations of the study variables with 95 % confidence intervals (N = 356).

Variable M SD 1 2 3 4 5

1. Trait-FoMO 22.05 7.74 ​ ​ ​ ​ ​

2. State-FoMO 26.62 9.61 0.77*** ​ ​ ​ ​
​ ​ ​ 0[.73, 0.81] ​ ​ ​ ​

3. Loneliness 7.16 2.27 0.48*** 0.53*** ​ ​ ​
​ ​ ​ 0[.39, 0.55] 0[.45, 0.60] ​ ​ ​

4. PSMU 15.72 5.03 0.41*** 0.41*** 0.31** ​ ​
​ ​ ​ 0[.32, 0.49] 0[.32, 0.50] 0[.21, 0.40] ​ ​

5. Age 21.72 3.55 − 0.14** − 0.21*** − 0.03 − 0.08 ​
​ ​ ​ [-0.24, − 0.04] [-0.30, − 0.10] [-0.14, 0.07] [-0.18, 0.03] ​

6. Sex ​ ​ − 0.14** − 0.16** − 0.42*** − 0.12* − 0.01
​ ​ ​ [-0.24, − 0.03] [-0.26, − 0.06] [-0.51, − 0.34] [-0.22, − 0.02] [-0.11, 0.10]

Note. FoMO = Fear of missing out. PSMU = Problematic social media use. Values in square brackets [LL, UL] indicate the 95 % confidence interval for each correlation. 
*p < 0.05. **p < 0.01. ***p < 0.001. Sex is a point bi-serial correlation (coded as a dummy variable 1 = Female, 2 = Male).

Table 2 
Testing the moderated mediation of trait-FoMO on PSMU.

b SE t p 95 % CI

Path a: Trait-FoMO → State- 
FoMO

0.87 0.04 19.18 0.001 [0.78, 
0.96]

Path b: State-FoMO → PSMU 0.13 0.04 3.49 0.001 [0.06, 
0.20]

Path c’: Trait-FoMO → PSMU 
(direct effect)

0.14 0.05 2.81 0.01 [0.03, 
0.23]

Interaction: Trait-FoMO x 
Loneliness → State-FoMO

− 0.06 0.01 − 3.96 0.001 [-0.09, 
− 0.03]

Conditional Indirect Effects: 
FoMO → PSMU

​ ​ ​ ​ ​

Trait-FoMO → State-FoMO → 
PSMU

​ ​ ​ ​ ​

Loneliness: ​ ​ ​ ​ ​
Low (one SD below mean =

-2.269)
0.12 0.04 ​ ​ [0.05, 

0.20]
Medium (mean = 2.17) 0.11 0.03 ​ ​ [0.05, 

0.17]
High (one SD above mean =

2.269)
0.09 0.03 ​ ​ [0.04, 

0.15]
Index of Moderated Mediation − 0.01 0.00 ​ ​ [-0.01, 

− 0.00]

Note. FoMO = Fear of missing out. PSMU = Problematic social media use.
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this relationship because the effect of trait-FoMO on state-FoMO was 
strongest at low loneliness levels (b = 0.12, SE = 0.04, 95 % CI [0.05, 
0.20]), moderate at average loneliness levels (b = 0.11, SE = 0.03, 95 % 
CI [0.05, 0.17]), and weakest at high loneliness levels (b = 0.09, SE =
0.03, 95 % CI [0.04, 0.15]). These results suggest that loneliness 
moderated the relationship between trait-FoMO and state-FoMO by 
reducing the strength of this connection at higher loneliness levels. More 
specifically, when loneliness levels were high, the influence of trait- 
FoMO on state-FoMO was lower, suggesting that loneliness buffers the 
relationship between trait-FoMO and state-FoMO, reducing the extent to 
which trait-FoMO translates into momentary experiences of state-FoMO. 
Moreover, to illustrate the moderation effect pattern, the relationship 
between trait-FoMO and state-FoMO was plotted in the value at 1SD 
above, at the mean, and 1SD below for loneliness (Fig. 3).

4. Discussion

The present study offers new insights into the relationship between 
trait-FoMO, state-FoMO, and loneliness, and their roles in contributing 
to the risk of PSMU. More specifically, consistent with prior research 
(Montag et al., 2023; Yoosefi et al., 2025), trait-FoMO (supporting H1) 
and state-FoMO (supporting H2) were both directly associated with 
PSMU. Moreover, state-FoMO partially mediated the relationship be
tween trait-FoMO and PSMU (partially supporting H3). Finally, loneli
ness moderated the relationship between trait-FoMO and state-FoMO 
(supporting H4). A significant association was observed between sex and 
PSMU severity (females exhibited a greater propensity for PSMU 
symptoms), but not between age and PSMU severity. This result is 
consistent with prior studies suggesting increased PSMU risk among 
females (e.g., Andreassen et al., 2016; Hussain et al., 2024; Yoosefi et al., 
2025). This difference should be further explored in future studies 
because other studies (e.g., see Huang, (2022) for a meta-analytic re
view) have shown mixed results. The mixed findings regarding the 

association between sex and PSMU severity may stem from variability in 
measurement tools, cultural and contextual differences, age-related 
factors, platform-specific use patterns, methodological inconsistencies, 
and the influence of mediating or moderating variables (e.g., self- 
esteem, FoMO). Additionally, publication bias and limited cross- 
cultural research may contribute to inconsistencies across studies.

Results from previous research suggest that females are more in
clined than males to spend time on social media for entertainment and 
gossip (Wu et al., 2024), as well as engaging in parasocial relationships 
(Li et al., 2025) which may increase the risk of developing PSMU (Su 
et al., 2020). For some females, these motivations to use social media 
may be a coping mechanism to alleviate everyday stress. However, such 
behaviour can result in a vicious cycle, where social media becomes both 
a coping mechanism and a source of distress, in itself. Moreover, ac
cording to the results of a recent study, loneliness had a stronger influ
ence for females (compared to males) on subsequent problematic digital 
technology use, aligning with research indicating that they may use 
different coping strategies or rely on digital platforms for emotional 
support (Zhao et al., 2024). Females may prefer to use social media as a 
dysfunctional coping strategy to alleviate feelings of loneliness, seeking 
connection and validation through online interactions. However, this 
reliance could lead to maladaptive use patterns, further intensifying 
symptoms of PSMU.

The finding that trait-FoMO was positively associated with PSMU 
aligns with a growing body of evidence (Alshakhsi et al., 2023; Hussain 
et al., 2024; Montag et al., 2023; Servidio et al., 2024; Soraci et al., 
2025). According to the I-PACE model, trait-FoMO is considered a pre
disposing factor for the development of PSMU (Wegmann et al., 2017). 
Individuals with high trait-FoMO often worry about missing out on 
rewarding experiences or online social interactions that others might be 
enjoying (Holte, 2023). High trait-FoMO drives individuals to engage in 
frequent social media use to stay updated and maintain connections 
(Yoosefi et al., 2025). Over time, this persistent need for reassurance and 
validation can lead to excessive social media use and consequently the 
development of PSMU (Soraci et al., 2025).

Similarly, the positive association between trait-FoMO and state- 
FoMO supports previous findings (e.g., Balta et al., 2020; Yoosefi 
et al., 2025) and aligns with the theoretical consideration of the I-PACE 
model. Trait-FoMO, as a chronic sensitivity to missing out, predisposes 
individuals to greater reactivity in situations that trigger state-FoMO, 
such as social media use (Montag et al., 2023). This relationship un
derscores the trait-state continuum, where enduring characteristics in
fluence momentary experiences. Consequently, although social media 
platforms are often used for recreation, vulnerable individuals with high 
trait-FoMO may quickly escalate their social media use to problematic 
levels (Balta et al., 2020; Yoosefi et al., 2025). Additionally, the indirect 
effect of trait-FoMO on PSMU through state-FoMO is consistent with 

Fig. 2. Moderated mediation model controlling for age and sex. All coefficients are standardised. Age and sex were excluded from the model as they were not significant. Note. 
FoMO = Fear of missing out. PSMU = Problematic social media use. **p < 0.01. ***p < 0.001.

Fig. 3. The conditional effects of loneliness on the relationship between trait- 
FoMO and state-FoMO.
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previous research (Wegmann et al., 2017; Yoosefi et al., 2025), further 
supporting the idea that the person component (trait-FoMO) influences 
the cognitive component (state-FoMO), thereby increasing the risk of 
PSMU.

Loneliness was positively associated with PSMU, but the finding that 
loneliness moderated the relationship between trait-FoMO and state- 
FoMO is particularly noteworthy. More specifically, the indirect effect 
was stronger when loneliness levels were low, although the moderating 
effects were significant across low, medium, and high levels of loneli
ness. These results highlight how different levels of loneliness can in
fluence the trait-state FoMO relationship, consistent with longitudinal 
findings (Bonfanti et al., 2023). Bonfanti et al. (2023) suggested that 
individuals experiencing lower levels of loneliness may paradoxically 
have heightened fears of social exclusion, reflecting unmet needs for 
social relatedness, a core tenet of the SDT (Ryan & Deci, 2000).

From an SDT perspective, FoMO may be understood as a manifes
tation of unmet psychological needs, particularly relatedness. More 
specifically, when loneliness is low, individuals may perceive them
selves as being closer to fulfilling their relatedness needs, making the 
fear of exclusion or missing out on social opportunities more salient and 
emotionally impactful. This heightened sensitivity could amplify the 
transition from trait-FoMO to state-FoMO because individuals seek 
reassurance through immediate social media engagement. Conversely, 
individuals experiencing high levels of loneliness might face a threshold 
where feelings of social exclusion are consequently so pervasive that 
they reduce the motivational drive to engage in compensatory behav
iours, such as monitoring social media for inclusion cues. This could 
explain the weaker association between trait-FoMO and state-FoMO 
under high-loneliness conditions because these individuals may 
become detached rather than driven to connect. Overall, loneliness acts 
as a psychological vulnerability mechanism that exacerbates the dy
namics leading to PSMU, making it a significant risk factor, and there are 
studies that support these findings (e.g., Elhai et al., 2020; Ho, 2021; 
Reer et al., 2019; Twenge et al., 2019).

Conversely, prolonged isolation may lead to psychological exhaus
tion (Caplan, 2010), diminishing interest in activities requiring social or 
emotional engagement. This disengagement may reduce both state- 
FoMO, related to immediate experiences, and trait-FoMO, representing 
a more enduring vulnerability (Elhai et al., 2020). Therefore, loneliness 
appears to act as a ‘buffer’, modulating the intensity of situational re
sponses and reducing the likelihood that personal vulnerabilities result 
in problematic behaviours. It may also dampen interest in activities 
typically associated with immediate gratification (Reer et al., 2019). 
This phenomenon aligns with prior research showing how social isola
tion can impact cognitive and emotional functioning, underscoring the 
role of contextual factors in shaping individual behaviours (Twenge 
et al., 2019).

4.1. Limitations and future research

While the present study provides valuable insights into the re
lationships between trait-FoMO, state-FoMO, loneliness as moderator, 
and PSMU, several limitations should be acknowledged. First, the cross- 
sectional design limits the ability to infer causal relationships between 
the studied variables. Although the findings align with the theoretical 
framework of the I-PACE model and the results of a previous longitu
dinal study (Bonfanti et al., 2023), additional longitudinal studies are 
needed to establish causal pathways and explore temporal dynamics in 
the interplay between trait-FoMO, state-FoMO, loneliness, and PSMU. 
More specifically, longitudinal studies can differentiate between the 
stable, enduring (trait) aspects of FoMO and its situational (state) fluc
tuations, thereby capturing the temporal dynamics that cross-sectional 
studies are unable to delineate. Moreover, by examining loneliness as 
a potential moderator, such longitudinal designs could identify how 
fluctuations in loneliness might influence the impact of both trait and 
state-FoMO on PSMU over time. Such an approach is crucial for 

understanding the evolving interplay between these variables and for 
establishing the existence of robust causal pathways.

Second, the reliance on self-reported data may have introduced 
response biases, such as social desirability or recall bias, potentially 
influencing the accuracy of participants’ responses. Future research 
could benefit from incorporating objective behavioural measures, such 
as the amount of daily time spent on social media platforms, to com
plement self-reports and provide a more comprehensive understanding 
of PSMU.

Third, the sample’s cultural and demographic characteristics may 
limit the generalizability of these findings. Cultural norms, social media 
habits, and attitudes toward loneliness and FoMO could influence the 
observed relationships. Future research should explore diverse cultural 
and demographic contexts to validate the present study’s findings. 
Additionally, while loneliness was identified as a moderator in the 
relationship between trait-FoMO and state-FoMO, the study did not 
differentiate between various types or dimensions of loneliness (e.g., 
social versus emotional loneliness). Future research could investigate 
how specific forms of loneliness uniquely interact with the different 
dimensions of FoMO and PSMU.

Finally, the study primarily focused on the role of FoMO and lone
liness in PSMU, but other individual and contextual factors, such as 
personality traits, coping styles, or offline social support, may also play 
important roles. Future research could explore these additional vari
ables with PSMU to provide a more nuanced understanding of its 
development and maintenance.

5. Conclusion

The findings of the present study suggest that personality traits such 
as trait-FoMO may be a risk factor for the problematic use of social 
media applications. In addition, state-FoMO, which is related to the fear 
of missing out on online experiences, might increase the probability of 
PSMU. These results emphasize the interplay between stable personality 
traits and situational cognitive responses in driving problematic 
behaviours.

Additionally, loneliness was both a risk variable of state-FoMO and a 
moderator in the relationship between trait-FoMO and state-FoMO. This 
finding underscores the complex role of loneliness, suggesting that its 
varying levels can either exacerbate or inhibit the effects of FoMO on 
situational experiences. Importantly, the study highlights how context 
and individual differences jointly shape vulnerability to problematic 
social media use. Overall, the study contributes to a growing body of 
evidence regarding the psychological mechanisms associated with 
PSMU and underscores the importance of addressing both trait-level 
vulnerabilities and situational triggers in prevention and intervention 
efforts.
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