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Abstract

Background/Objectives: Social media use is central to adolescent functioning, yet prob-
lematic engagement is linked to adverse psychosocial outcomes. This study examined the
relationship between loneliness and problematic social media use (PSMU), investigating
the role of fear of missing out (FoMO) as an underlying mechanism. Methods: The study
included 206 Polish adolescents (M = 17.21, SD = 1.16). Participants completed the Bergen
Social Media Addiction Scale, the Fear of Missing Out Scale, and the de Jong Gierveld
Loneliness Scale. Correlation, multiple regression, and bootstrapping analyses were per-
formed to test these associations. Results: Loneliness was positively associated with PSMU
and specific FOMO dimensions. PSMU correlated with all FoOMO dimensions, although the
association with fear of social exclusion was weaker. Social comparison anxiety and online
monitoring were identified as key factors associated with the indirect path from loneliness
to PSMU (B = 0.09, 95% CI [0.03, 0.23] and 3 = 0.05, 95% CI [0.01, 0.15], respectively). Fear
of social exclusion did not show a significant association with loneliness. Conclusions:
These findings align with a compensatory framework, suggesting that loneliness is related
to PSMU through specific cognitive and behavioral processes related to FoMO. Given the
cross-sectional design, these results are exploratory; future longitudinal research is required
to establish the directionality and temporal stability of these associations.
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1. Introduction

Adolescence is a transitional stage that marks the end of the carefree period of child-
hood and prepares the individual for the challenges of adulthood. This period typically
spans from approximately 12 to 20 years of age and is commonly divided into early and late
phases, with late adolescence conventionally beginning around the age of 16 [1]. During
this stage, changes in cognitive and personality domains enable adolescents to perceive
themselves and their surrounding reality in a more complex and accurate manner [2].

The developmental tasks faced by adolescents include the formation and adoption
of gender roles, acceptance of one’s physical appearance and body, internalization of
values, increasing independence from parents and other adults, the ability to establish more
mature peer relationships and preparation for a professional career [3]. These tasks are
intended to facilitate a satisfying life based on goal setting and goal pursuit, effective coping
with difficulties, and a sense of fulfillment derived from stable and intimate interpersonal
relationships. Nowadays, the digital environment also constitutes an important context
within which young people explore these developmental tasks.
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The digital environment (including social media, advertising and virtual content)
may constitute a potential risk factor in the process of identity consolidation, influencing
adolescents’ patterns of thinking and emotional experiences [4,5]. Researchers suggest
that because identity formation and other psychological changes are still underway during
adolescence, young people may be particularly sensitive to the negative consequences of
social media use [5], as well as the maturation of neural structures and circuits associated
with emotion regulation and motivation [6]. Difficulty disengaging from social media
may, in turn, affect the formation of social relationships and lead to negative emotional
consequences [7].

The expansion of digital technologies has made internet access and social media plat-
forms an increasingly common part of adolescents’ everyday lives, contributing to greater
engagement in online activities [8]. Social media platforms (e.g., Instagram, Snapchat,
or TikTok) have become key tools for adolescents’ communication, relationship build-
ing, and perceptions of themselves and the world [9]. At the same time, social media
may also have positive functions for young people, such as fostering a sense of belong-
ing, facilitating access to social support, enhancing communication skills and enabling
self-expression [5,10-12]. Nevertheless, researchers emphasize that excessive and/or prob-
lematic use of the internet and social media may lead to adverse effects on health and
well-being and may be associated with the risk of developing addictive behaviors [13,14].
In the literature and previous research, it is therefore possible to identify a still-existing
research gap concerning psychological factors associated with problematic social media
use among adolescents.

1.1. Problematic Social Media Use

With adolescents using social media more and more intensively, the term “problematic
social media use” has become widely discussed in both scientific and mainstream literature.
It is worth noting that neither the ICD-11 nor the DSM-5 includes diagnostic categories
such as “social media addiction” or “internet addiction,” nor do they recognize “harmful
use of social media” as a formal disorder [15,16]. The lack of definitional consensus and
variability in operationalization across studies complicate the establishment of uniform
criteria and diagnosis [14]. An important theoretical approach was proposed by Davis,
who distinguished between generalized and specific forms of problematic internet use [17].

Furthermore, the literature indicates that overly general measures (e.g., total time
spent online) may yield less consistent findings in relation to negative psychophysical states
than measures referring to specific online activities. For instance, evidence from research in-
volving adolescents aged 14 years in the United Kingdom indicated an association between
depressive symptoms and social media use, while no such relationship was observed with
overall time spent online [18]. Excessive social media use is also frequently interpreted
within the framework of Griffiths” components model, which describes problematic behav-
iors in terms of six addiction-related components: salience, mood modification, tolerance,
withdrawal, conflict, and relapse [19].

In Poland, maladaptive patterns of internet and social networking platform use affect
a significant proportion of adolescents [8]. Research indicates that problematic social
media use is associated, among other factors, with poorer mental functioning and well-
being [14,20], symptoms of addictive use [21,22], mood disturbances and depression [18,23],
lower resilience [24], and fear of missing out (FOMO) [25]. In light of recent research
findings, it can be hypothesized that certain psychological factors may either directly
interact with problematic social media use or contribute to this association.
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1.2. The Compensatory Mechanism of Social Media Use

To understand the mechanisms underlying problematic social media use, it is crucial
to examine the psychological factors that drive individuals toward maladaptive online
behaviors. According to Self-Determination Theory (SDT) [26], individuals who experience
deficits in their basic psychological needs, namely autonomy, competence, and relatedness,
actively seek alternative pathways to satisfy them. Drawing upon the Compensatory
Internet Use Model [27], it can be assumed that psychological deficiencies experienced in
the real world will be compensated for in the virtual environment to regulate one’s mood.
Within the scope of this study, the focus is placed on the deficit of the need for relatedness,
assuming that it manifests through a sense of loneliness. It is posited that loneliness, along
with the phenomenon of FoOMO, interacts with problematic social media use.

In this study, loneliness is conceptualized in accordance with the framework proposed
by de Jong-Gierveld [28]. Loneliness is understood as a subjective experience resulting
from a discrepancy between an individual’s actual and desired social relationships, both
in quantitative and qualitative terms. Following the de Jong Gierveld framework, we
conceptualize loneliness as a multidimensional construct encompassing both social and
emotional deficits, which extends beyond the simple dichotomy of physical vs. virtual iso-
lation. This conceptualization distinguishes three key dimensions of loneliness: (1) the type
of deprivation (i.e., the nature and intensity of missing relationships), (2) the temporal per-
spective (transient versus chronic), and (3) the emotional characteristics (the co-occurrence
of negative affect in the absence of positive affect).

The existing literature does not provide unequivocal evidence regarding the connection
between the intensity of social media use and loneliness. Some studies indicate a positive
association between the intensity of use of specific social media platforms and increased
intensity of subjective loneliness [29,30]. However, this relationship is not universal and
does not apply equally across all social networking services. Divergent findings emerge
from studies focusing on specific applications, such as Instagram, where certain types of
user activity have been linked to reduced levels of loneliness [31].

These inconsistencies suggest that, in the context of psychological well-being, it is not
merely the use of digital technologies per se that is of primary importance, but rather the
specific nature and form of engagement, as well as individual user characteristics.

FoMO is commonly understood as a persistent unease stemming from the belief
that others are enjoying gratifying experiences from which an individual feels excluded.
Furthermore, we approach FOMO as a multifaceted psychological state that functions as a
bridge between social needs and digital engagement, rather than a phenomenon limited to
online-only relational dynamics. This construct is characterized not only by an emotional
component but also by a behavioral tendency, namely the desire to remain continuously
connected with what others are doing. According to the original conceptualization [32],
FoMO is closely related to SDT. It may be interpreted as a state of “self-regulatory limbo,”
resulting from temporary or a long-term failure to satisfy basic psychological needs.

Insufficient need satisfaction may drive social media engagement through two path-
ways: directly, as social media enable contact with others, support the cultivation of social
skills, and facilitate the enhancement of social bonds, and indirectly, through the mech-
anism of FoMO. Within this framework, FoMO is conceptualized as a mediator linking
unmet psychological needs with engagement in social media [25].

These assumptions are supported by a growing body of empirical evidence. FoMO
has been shown to have stronger predictive power than traditional indicators of psy-
chopathology, such as anxiety and depression, in explaining problematic smartphone
use [32]. Moreover, FOMO is positively associated with problematic internet and Instagram
use among adolescents [33,34]. It has also been demonstrated that FoMO mediates the
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relationship between anxiety and depression, and the negative consequences of mobile
device use in adolescent populations [35]. Additionally, research indicates that loneliness is
positively associated with FoMO [36].

Taken together, these findings highlight the underlying role of FoMO as a mediator
connecting loneliness and problematic social media use (PSMU), which warrants further
empirical investigation.

The primary aim of this study was to empirically test the compensatory hypothesis of
social media use by examining a conceptual model of the associations between loneliness,
fear of missing out (FoMO), and problematic social media use (PSMU) among adolescents
(Figure 1). Specifically, the study examined whether loneliness is positively associated
with problematic social media use (H1) and fear of missing out (H2), and whether the
dimensions of fear of missing out are positively related to problematic social media use
(H3). Finally, it was hypothesized that the dimensions of fear of missing out might serve as
potential indirect pathways linking loneliness and problematic social media use (H4). Due
to the cross-sectional design of this study, establishing causal relationships is not possible;
consequently, our examination of indirect effects should be viewed as exploratory and
grounded in existing theoretical frameworks.
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Figure 1. A conceptual framework of indirect effects involving fear of missing out in the associations
between loneliness and problematic social media use.

2. Materials and Methods
2.1. Participants

The study involved 206 Polish secondary school students, aged between 15 and
19 years (M = 17.21; SD = 1.16). Regarding academic progression, 56.8% of the partic-
ipants were in the fourth grade, while 25.2% and 18.0% were in the second and third
grades, respectively. The gender distribution was 61.2% female and 38.8% male. The
geographic diversity of the sample was notable: 40.8% of respondents lived in cities with
150,000-400,000 inhabitants, 24.8% in rural areas, 18.9% in cities exceeding 400,000, 13.1%
in towns with up to 50,000 residents, and 2.4% in cities with between 50,000 and 150,000 in-
habitants. Regarding family structure, the majority of participants (78.6%) came from
two-parent families, 16.5% from single-parent families, and 4.9% from reconstructed fam-
ilies. As for current living arrangements, most adolescents (82.5%) lived in the family
home with parents or guardians, 13.6% resided in a school dormitory, 2.9% lived with
siblings or other adults, and a small proportion lived in rented accommodation or other
arrangements (1%).

To provide additional context regarding participants’ social media use, descriptive
data on preferred platforms and usage patterns were collected. The majority of adoles-
cents reported spending the most time on TikTok (46.1%), followed by Instagram (26.7%)
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and YouTube (17.5%). Other platforms, including Facebook, Twitter and communication
applications such as Messenger, were reported less frequently and were grouped as less
commonly used platforms. Regarding the time of day of social media use, most participants
indicated that they used social media primarily in the evening (35.9%) or in the afternoon,
directly after school (31.6%). A notable proportion also reported frequent use late in the
evening before going to sleep (18.0%). Other patterns of use (e.g., morning, during classes,
or evenly throughout the day) were relatively infrequent and were therefore treated as
marginal categories. In addition to categorical indicators, several quantitative measures of
media use were assessed. On average, participants reported spending 3.76 h per day on so-
cial media (SD = 1.77). Time spent on other screen-based activities (e.g., gaming, television,
other applications) amounted to an average of 3.21 h daily (SD = 2.80). The mean duration
of social media use experience was 6.83 years (SD = 2.43), indicating that most adolescents
had been exposed to social media since late childhood. Furthermore, participants reported
a moderate tendency to use social media while engaging in other activities (e.g., studying
or completing household tasks), with a mean score of 2.92 (SD = 1.00) on a five-point scale.

Additionally, participants were asked to indicate which social media platforms they
use regularly (multiple responses were allowed). The most commonly used platforms
were Instagram (91.3%), YouTube (81.6%), and TikTok (72.8%). Less frequently reported
platforms included Facebook (42.7%), Snapchat (26.7%), and Twitter (17.0%), while other
platforms were indicated only sporadically and were grouped as marginal categories.
Participants were also asked about their main purposes for using social media (up to five
responses could be selected). The most frequently reported motives were entertainment and
scrolling (90.3%) and maintaining contact with friends and family (77.7%). A substantial
proportion of adolescents also reported using social media for educational or informational
purposes (60.7%) and for following news (50.0%). Additionally, 40.8% indicated seeking
inspiration or developing hobbies, and 40.3% reported using social media as a way of
passing time. Other motives, such as content creation, making purchases, or forming new
relationships, were less commonly endorsed.

2.2. Procedure

Data collection occurred in a Polish high school during March 2026, where students
completed an online survey during scheduled class hours. To ensure ethical compliance,
informed consent was mandatory for all participants; parental authorization was required
for underage students and secured via homeroom teachers, whereas adult participants pro-
vided their own consent. The survey employed established psychometric scales to measure
the study variables. Participation was strictly voluntary, permitting students to withdraw
at their discretion. All individual responses were handled under conditions of anonymity
and strict confidentiality. The data acquisition phase concluded within a one-month period,
and no financial remuneration was provided for involvement. The project approval for
the current study was obtained from The University Research Ethics Committee of the
Institute of Psychology at the University of Szczecin (No. 1/2026, 22 January 2026) and
was conducted according to the standards of the Declaration of Helsinki.

2.3. Measures
2.3.1. Bergen Social Media Addiction Scale

The Bergen Social Media Addiction Scale (BSMAS) is a self-report instrument designed
to assess social media addiction, conceptualized as a behavioral addiction characterized
by salience, mood modification, tolerance, withdrawal, conflict, and relapse, based on
Griffiths” model [19]. It was developed by Andreassen and colleagues [37] and adapted
for Polish conditions by Balcerowska and colleagues [38]. It consists of six statements
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related to social media engagement (e.g., “How often during the last year have you used
social networking sites in order to forget about personal problems?”). Participants rate
each statement on a five-point Likert scale ranging from 1 (very rarely) to 5 (very often).
Higher total scores indicate stronger engagement in behaviors consistent with social media
addiction. In the present study, the term problematic social media use (PSMU) is used
instead of “social media addiction” to emphasize problematic patterns of engagement
without implying a clinical diagnosis. The reliability coefficient for the present study was
Cronbach’s alpha = 0.721.

2.3.2. Fear of Missing Out (FOMO) Scale

The Fear of Missing Out (FoMO) scale is a self-report instrument originally developed
by Przybylski and colleagues [25] to measure the intensity of fear of missing out, and
subsequently adapted into Polish by Rodzeri [39] as part of an unpublished master’s thesis
at the University of Szczecin. The scale consists of ten statements grouped into three
subscales: (1) Fear of social exclusion (e.g., “It is important that I understand my friends
‘in jokes’”), (2) Social comparison anxiety (e.g., “I fear my friends have more rewarding
experiences than me”) and (3) Online monitoring (e.g., “Sometimes, I wonder if I spend too
much time keeping up with what is going on”). Participants rate each statement on a five-
point Likert scale ranging from 1 (Not at all true of me) to 5 (Extremely true of me). Higher
total scores indicate greater intensity of fear of missing out. The reliability coefficients for the
present study were Cronbach’s alpha = 0.787 for the total scale, Cronbach’s alpha = 0.564
for Fear of social exclusion, Cronbach’s alpha = 0.835 for Social comparison anxiety, and

Cronbach’s alpha = 0.600 for Online monitoring.

2.3.3. De Jong Gierveld Loneliness Scale

The de Jong Gierveld Loneliness Scale (DJGLS) is a self-report instrument designed to
measure perceived loneliness. It was developed by de Jong Gierveld and van Tilburg [40]
and adapted for Polish conditions by Grygiel and colleagues [41]. The scale consists of
eleven statements rated on a five-point Likert scale from 1 (none of the time) to 5 (all of
the time). It includes two subscales measuring emotional loneliness (e.g., “I miss having a
really close friend”) and social loneliness (e.g., “There are plenty of people I can lean on
when I have problems,” reverse-scored); however, in the present study the overall total
score was used without distinguishing between subscales. Higher total scores indicate
higher levels of loneliness. The reliability coefficient for the present study was Cronbach’s
alpha = 0.857.

2.4. Data Analysis

Prior to the main analyses, an a priori power calculation was performed using G*Power
3.1.9.7 [42]. A linear multiple regression model (fixed model, R? increase) was specified to
determine the required sample size. To achieve a power (1 — ) of 0.95 and detect a medium
effect size (f* = 0.15) at a significance level of a = 0.05, the analysis indicated a minimum
requirement of 119 participants. A final sample of 206 individuals was collected to increase
representativeness regarding the population of Polish adolescents and to enhance the
precision of effect size estimations.

Regression diagnostics were executed to evaluate the influence of individual obser-
vations, specifically by examining Cook’s distance, Mahalanobis distance, and leverage
(centered influence value). While a small number of cases exhibited relatively high Maha-
lanobis distance and leverage values, their Cook’s distance values remained consistently
low. This indicates that no single observation exerted undue influence on the model esti-
mates. Consequently, the regression model appears robust, with no evidence of distortion
attributable to outliers.
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To verify the normality of the distributions for the study variables, specifically prob-
lematic social media use (PSMU), loneliness, and the dimensions of fear of missing out (fear
of social exclusion, social comparison anxiety, and online monitoring), skewness and kurto-
sis coefficients were examined. Since all values remained within the acceptable £1 range
it was concluded that the data did not deviate significantly from a normal distribution.
Consequently all continuous variables were retained in their original format, applying no
categorization or transformations to the quantitative data. Furthermore, multicollinearity
among predictors was inspected by calculating tolerance values and variance inflation fac-
tors (VIFs). Tolerance scores ranged between 0.602 and 0.806, while VIF values fell between
1.24 and 1.66. These indices reside well within conventional thresholds, confirming that
multicollinearity was not a confounding factor in the analyses.

A hierarchical regression analysis was conducted to examine whether selected so-
ciodemographic and social media use variables (sex, age, class, place of residence, family
structure, living arrangements, daily social media use, duration of social media use, time
of day of social media use, multitasking during social media use and other screen-based
activities) acted as potential confounders in explaining problematic social media use. In
the first step, these variables jointly accounted for approximately 37.5% of the variance
(R? = 0.375; adjusted R? = 0.336), with sex (8 = —0.269, p < 0.001), daily social media use
(B =0.183, p = 0.004), time of day of social media use (5 = 0.118, p = 0.044), and multitasking
during social media use (8 = 0.386, p < 0.001) reaching statistical significance. In the second
step, psychological variables were included: loneliness, fear of social exclusion, social
comparison anxiety, and online monitoring.

The explained variance increased substantially (R?> = 0.487; adjusted R? = 0.444).
After adding these variables, some of the sociodemographic and behavioral predictors
lost statistical significance, whereas loneliness (8 = 0.162, p = 0.007), social comparison
anxiety (8 = 0.162, p = 0.022), online monitoring (8 = 0.214, p = 0.003), daily social media
use (B = 0.174, p = 0.003), and multitasking during social media use (8 = 0.272, p < 0.001)
remained significant predictors. These results suggest that psychological factors contribute
independently to problematic social media use, beyond the effects of sociodemographic
and behavioral characteristics.

Data were analyzed using IBM SPSS Statistics, version 28. Initially, two-tailed corre-
lations were computed to identify preliminary associations between the study variables.
Subsequently, to investigate whether fear of social exclusion, social comparison anxiety,
and online monitoring contributed to the indirect association between loneliness and prob-
lematic social media use, indirect effect analyses were performed. Consistent with the
guidelines provided by Hayes [43], these models were tested using Model 4, applying
bootstrapping with 5000 iterations and 95% bias-corrected confidence intervals.

3. Results

In line with our theoretical framework, the following results examine the associations
between loneliness, FOMO dimensions, and problematic social media use, testing the
hypothesis that FoMO-related processes may act as mechanisms of compensatory social
media engagement.

3.1. Initial Correlations Among Variables

To begin the analysis, Pearson correlation coefficients were calculated to assess the
associations between problematic social media use, fear of missing out, fear of social exclu-
sion, social comparison anxiety, online monitoring, and loneliness. Additionally, descriptive
statistics, including means and standard deviations, were derived for all variables. These
results are summarized in Table 1.
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Table 1. Descriptive statistics and correlations among problematic social media use (PSMU), fear of
missing out (FOMO) subcomponents, and loneliness in adolescents (N = 206).

Variables M SD 1. 2. 3. 4, 5.
1. Problematic social media use 16.10 4.57 -
2. Fear of missing out 24.68 6.94 0.45 ** -
3. Fear of social exclusion 9.09 2.74 0.15* 0.71 ** -
4. Social comparison anxiety 7.37 3.20 0.44 ** 0.79 ** 0.28 ** -
5. Online monitoring 8.22 2.96 0.45* 0.83 ** 0.42 ** 0.52 ** -
6. Loneliness 4.26 3.34 0.30 ** 0.27 ** 0.01 0.43 ** 0.15*

*p <0.01; * p < 0.05.

Most variables were significantly correlated. Problematic social media use showed
positive associations with fear of missing out, social comparison anxiety, online monitoring
and loneliness, with a weaker association observed for fear of social exclusion. Fear of
missing out was strongly related to all subcomponents of FOMO, including fear of social
exclusion, social comparison anxiety and online monitoring. Loneliness was positively
associated with problematic social media use, fear of missing out, social comparison anxiety
and online monitoring, and its association with fear of social exclusion was not significant.
The strength of these relationships ranged from weak to strong.

3.2. Analysis of Direct and Indirect Effects

To investigate the role of fear of missing out dimensions in the relationship between
loneliness and problematic social media use, an indirect effects model was tested. Lone-
liness was specified as the predictor and problematic social media use as the outcome
variable, with the three dimensions of fear of missing out (fear of social exclusion, so-
cial comparison anxiety and online monitoring) included as potential contributors to
the indirect associations. This analysis was implemented via bootstrapping procedures
(Model 4, 5000 resamples) to generate 95% bias-corrected confidence intervals [43]. The
cross-sectional design of this study precludes the drawing of causal inferences. Conse-
quently, these findings are best regarded as theory-driven, exploratory assessments of
potential indirect associations. Furthermore, when interpreting these results, we empha-
size both statistical significance and the practical relevance of the observed effect sizes,
as statistically significant results with modest coefficients warrant cautious interpretation
regarding their real-world impact. The results are presented in Table 2.

The regression model examining the associations between loneliness, dimensions of
fear of missing out, and problematic social media use was statistically significant, F(4,
201) = 19.45, p < 0.001, and explained approximately 28% of the variance in problematic
social media use (R? = 0.28), which represents a moderate level of explained variance in
the context of behavioral social science. Standardized beta coefficients () are reported
alongside unstandardized 95% confidence intervals to provide both effect size and estima-
tion precision.

Loneliness was positively associated with social comparison anxiety (8 = 0.43, 95%
CI [0.29, 0.53]) and online monitoring (B = 0.15, 95% CI [0.01, 0.26]), but not with fear of
social exclusion (B = 0.01, 95% CI[—0.10, 0.12]). Among the three FOMO dimensions, social
comparison anxiety (B = 0.21, 95% CI [0.08, 0.52]) and online monitoring (8 = 0.34, 95% CI
[0.29, 0.74]) were significant positive predictors of problematic social media use, whereas
fear of social exclusion did not show a significant effect (8 = —0.06, 95% CI [—0.31, 0.12]).
While these coefficients are statistically significant, it should be noted that some of the
observed effects, particularly for online monitoring as a predictor of PSMU, are modest
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in magnitude, suggesting that these factors contribute to, but do not fully determine,
problematic engagement.

Table 2. Direct and indirect associations between loneliness and problematic social media use with
dimensions of fear of missing out as potential intervening variables (N = 206).

o,
Pathways B 95% CI SE t
LL UL

Direct effects
Loneliness — Fear of social exclusion 0.01 —0.10 0.12 0.06 0.20
Loneliness — Social comparison anxiety 0.43 *** 0.29 0.53 0.06 6.74
Loneliness — Online monitoring 0.15 ** 0.01 0.26 0.06 2.19
Fear of social exclusion — PSMU —0.06 —0.31 0.12 0.11 —0.85
Social comparison anxiety — PSMU 0.21 ** 0.08 0.52 0.11 2.73
Online monitoring — PSMU 0.34 *** 0.29 0.74 0.11 4.51
Loneliness — PSMU 0.16 ** 0.04 0.40 0.09 2.37

Indirect effects
Indirect total effect 0.14 0.08 0.33 0.06 -
Loneliness — Fear of social exclusion — PSMU —0.00 —0.02 0.02 0.01 -
Loneliness — Social comparison anxiety — PSMU 0.09 0.03 0.23 0.05 -
Loneliness — Online monitoring — PSMU 0.05 0.01 0.15 0.04 -

Total effect
Loneliness — PSMU 0.30 *** 0.23 0.59 0.09 4.46

Note. Standardized coefficients (B) are reported. 95% CI = 95% confidence interval for the unstandardized
coefficient; SE = standard error; t = t-value. *** p < 0.001; ** p < 0.05.

As a result, the total indirect effect of loneliness on problematic social media use via
the FoMO dimensions was statistically significant (8 = 0.14, 95% CI [0.08, 0.33]). Specifically,
significant indirect effects were observed through social comparison anxiety (8 = 0.09, 95%
CI[0.03, 0.23]) and online monitoring (8 = 0.05, 95% CI [0.01, 0.15]), whereas the indirect
effect via fear of social exclusion was not significant (8 = —0.00, 95% CI [—0.02, 0.02]).
Although these indirect associations are statistically significant, their modest effect sizes
suggest that they represent only partial pathways in the complex relationship between
loneliness and problematic social media use.

Thus, social comparison anxiety and online monitoring appear to contribute signifi-
cantly to the indirect pathway between loneliness and problematic social media use, while
fear of social exclusion does not appear to play a meaningful role in this association. The
direct effect of loneliness on problematic social media use was statistically significant
(B =0.16, 95% CI [0.04, 0.40]), indicating a partial indirect effect. The total effect was also
significant (8 = 0.30, 95% CI [0.23, 0.59]).

Overall, these findings suggest that social comparison anxiety and online monitoring
may serve as significant mediating mechanisms linking loneliness to problematic social
media use among adolescents, though the practical significance of these indirect pathways
should be viewed with caution given the modest effect sizes observed. This pattern is
consistent with a partial indirect effect and should be interpreted with caution given the
cross-sectional design of the study.

4. Discussion

The aim of the present study was to examine the relationships between loneliness, fear
of missing out (FoMO), and problematic social media use, as well as to determine whether
specific dimensions of FOMO contribute to the indirect association between loneliness
and problematic social media use. The obtained results largely supported the proposed
hypotheses.
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4.1. Explaining Associations Between Problematic Social Media Use and Loneliness

This study confirmed that loneliness is positively associated with problematic social
media use (H1). This outcome corresponds with previous empirical research among
adolescents, which has demonstrated that higher levels of loneliness are associated with
greater problematic online activity, including problematic social media use and other forms
of excessive internet use [44—46].

A convergent pattern also emerges from longitudinal studies and review papers, which
suggest that this relationship may be bidirectional: loneliness may foster compensatory
engagement in online activities, while excessive and problematic media use may, in turn,
exacerbate social isolation and feelings of loneliness [47,48]. Collectively, these findings
support the interpretation that social media may function as a compensatory coping strategy
for unmet offline social needs, although this strategy may be maladaptive and reinforce
psychosocial difficulties over time.

Furthermore, findings reported by Wu and colleagues [49] suggest that higher levels
of loneliness and more pronounced problematic social media use may be connected to a
greater likelihood of further escalation of both difficulties over time.

However, because the present study used a cross-sectional design, the direction of
these relationships cannot be determined, and the observed associations between loneliness
and problematic social media use may also reflect the influence of other psychological,
social, or contextual factors.

4.2. Role of Fear of Missing Out in Associations Between Loneliness and Problematic Social
Media Use

The present findings support the hypothesis of a positive connection between lone-
liness and FOMO (H2). The results indicate that individuals experiencing loneliness in
offline contexts tend to report a greater tendency to feel discomfort related to the belief that
they are excluded from the gratifying social activities of their peers. Notably, loneliness was
most strongly associated with the FoOMO dimension related to social comparison anxiety.
However, this association was not uniform across all dimensions of the construct. It was
observed that loneliness was not directly related to the fear of social exclusion dimension.

The finding that the global FOMO score is significantly associated with loneliness is
strongly supported by existing literature. Similar correlations between overall FOMO levels
and loneliness have been reported among adolescents [50] as well as young adults [51].
Additionally, Mao et al. [52] found that loneliness is more strongly associated with FoMO
as a trait than with FoMO as a state.

The lack of a significant association between loneliness and the fear of social exclusion
subscale is particularly noteworthy. This result may be interpreted in light of Hobfoll’s
Conservation of Resources (COR) theory [53]. According to this framework, stress (and
consequently anxiety) arises from the actual or anticipated loss of valued resources. Impor-
tantly, anxiety related to the loss of a specific resource (e.g., group belonging) presupposes
that the individual currently possesses that resource. Individuals experiencing higher levels
of loneliness may already perceive social bonds as absent or lost resources; consequently,
the anticipation of exclusion may not trigger strong anxiety responses, as it concerns a
resource that is no longer available to them.

The results of the present study also support hypothesis H3, according to which
FoMO dimensions are positively associated with problematic social media use (PSMU).
The analysis revealed statistically significant positive associations between PSMU and both
the global FoMO score and all subdimensions. The strongest associations were observed
for social comparison anxiety and online monitoring, whereas the relationship with fear of
social exclusion was somewhat weaker, although still significant. These findings suggest
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that as FOMO increases, so does the intensity of problematic engagement with social
media platforms.

These results align with prior research identifying FoMO as a significant predictor
of PSMU in both adolescent populations [54-56] and young adults [57]. The associations
between all FOMO dimensions and problematic social media use suggest a meaningful
interplay between these constructs, which may be interpreted bidirectionally. On one hand,
individuals may use online activity as a strategy to reduce anxiety and uncertainty; on
the other hand, continuous exposure to social media content may further intensify FoMO,
thereby reinforcing maladaptive patterns of use. This cyclical relationship is supported by
previous studies highlighting the bidirectional nature of the association between FoMO
and problematic social media engagement [57].

Building on these findings, the final hypothesis (H4) proposed that FoOMO dimensions
may function as potential indirect pathways linking loneliness and problematic social media
use. The findings yielded partial support for this hypothesis, given that social comparison
anxiety and online monitoring emerged as significant contributors to the indirect pathway,
whereas fear of social exclusion did not.

This finding aligns with prior studies carried out among adult populations. Li et al. [58]
demonstrated that FoOMO mediates the daily interaction between loneliness and problematic
social media use. Similarly, Wang et al. [59] found that FoMO is a significant mediator in the
relationship between loneliness and problematic use of social networking sites, suggesting
that this mechanism may operate across different forms of social media-related internet use.

The lack of a mediating effect of fear of social exclusion in the relationship between
loneliness and problematic social media use may be explained by the specific motivational
processes underlying social media engagement. Drawing on the Compensatory Internet
Use model [27], individuals experiencing psychosocial difficulties such as loneliness may
use social media as a compensatory strategy aimed at fulfilling unmet social needs or
alleviating negative affective states. In this context, FOMO dimensions related to active
information seeking and social comparison may play a more central mediating role than
concerns about exclusion, as they reflect more active forms of engagement with alternative
social experiences.

From this perspective, social media may represent an attempted compensatory re-
sponse to unmet social needs in real-life, face-to-face interactions. However, when such
engagement is driven by FOMO, social comparison, and continuous online monitoring, it
may not necessarily reduce loneliness and may instead reinforce maladaptive patterns of
social media use. Overall, the findings suggest that FoMO represents a key psychological
mechanism linking loneliness to problematic social media use, particularly through its
cognitive and monitoring-related dimensions.

It should be emphasized that the study was correlational in nature; therefore, a defini-
tive causal relationship cannot be established. Although our model assumed that loneliness
can lead to problematic social media use both directly and through the mechanism of
FOMO, it is worth considering whether this relationship could be reversed. An exper-
imental study by Hunt et al. [60] indicated that over a three-week period, a group of
students who limited their social media use to 30 min per day showed a significant de-
crease in loneliness and depression compared to the control group. In another randomized
controlled trial, deactivating Facebook accounts four weeks before the midterm elections
was associated with increased offline activity, including social gatherings with family and
friends [61]. Although the latter was not a psychological study, it can be assumed that a
greater frequency of face-to-face meetings with family and friends is linked to a reduction
in loneliness. The considerations discussed earlier, along with the aforementioned studies,
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suggest that the relationship between social media and loneliness is likely bidirectional.
Therefore, in reality, this mechanism can be expected to involve a dynamic feedback loop.

4.3. Limitations and Future Implications

While this study provides valuable insights into the relationships between loneliness,
fear of missing out (FoMO), and problematic social media use (PSMU), several limitations
should be acknowledged.

First, the cross-sectional design precludes conclusions about causality or temporal
ordering. Although FoMO dimensions were identified as potential mediators, these effects
should be interpreted as exploratory rather than confirmatory. Longitudinal research is
needed to verify the directionality of the proposed associations among loneliness, FoMO,
and PSMU.

Second, the exclusive use of self-report measures may introduce common method
bias and social desirability effects. Future studies should incorporate behavioral or digital
trace data to obtain more objective indicators of social media engagement, particularly in
relation to monitoring behaviors.

Third, several sampling limitations must be noted. The study utilized a relatively
small, homogeneous sample of Polish adolescents recruited from a single school, which
limits the generalizability of the findings compared to larger epidemiological studies.
Additionally, the potential cultural influences specific to the Polish context may restrict
the broader applicability of the results. Furthermore, the notable gender imbalance (61.2%
female) within this sample warrants caution when extrapolating results to more diverse
populations. Future research should prioritize larger, more diverse, and representative
samples across different cultural and demographic settings.

Fourth, although the instruments used are well-established, some subscales of the
FoMO scale, particularly ‘Fear of Social Exclusion” and ‘Online Monitoring,” exhibited
relatively low internal reliability in the current sample. Consequently, the findings related
to these specific dimensions should be interpreted with caution, as measurement error may
have influenced the magnitude of the observed associations.

Despite these limitations, the findings highlight the importance of both cognitive (e.g.,
social comparison processes) and behavioral (e.g., online monitoring) mechanisms in un-
derstanding problematic social media use. Future research should examine these processes
using longitudinal or experience-sampling designs to capture within-person dynamics.
From an applied perspective, interventions may benefit from targeting maladaptive cogni-
tive patterns. Such interventions could focus on modifying maladaptive beliefs related to
the need for constant presence in the online environment, strengthening emotion regulation
skills, and reducing automatic, habitual checking of social media. At the same time, they
should support the development of more constructive ways of coping in offline interactions
and more conscious and controlled use of social media. Similar conclusions were reached
by Bagatarhan and Siyez [62], who showed that a cognitive-behavioral prevention program
for internet addiction may be effective among adolescents, particularly when combined
with parent psychoeducation. Furthermore, future research should investigate whether
this compensatory process remains a transient coping strategy or evolves into a chronic,
maladaptive pattern of social media engagement over time.

5. Conclusions

The present study offers empirical evidence linking loneliness to problematic social
media use (PSMU) among adolescents, both directly and indirectly through specific dimen-

sions of the Fear of Missing Out (FoMO). By demonstrating that “social comparison anxiety
and “online monitoring” (but not “fear of social exclusion”) contribute to indirect pathways,
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our findings provide a more nuanced understanding of the relationship between loneliness
and digital engagement. This nuanced perspective advances current knowledge by moving
beyond global measures of FOMO and highlighting the distinct cognitive and behavioral
pathways through which loneliness may drive problematic social media behavior.

These results are in agreement with the Compensatory Internet Use framework, sup-
porting the interpretation that adolescents experiencing loneliness may turn to social media
as a strategy to mitigate unmet social needs. The findings confirm that this compensatory
engagement is not a uniform process but is instead facilitated by specific manifestations
of FOMO. Although our results align with this theoretical framework, the cross-sectional
nature of the data dictates that these findings remain exploratory. The observed associations
do not imply that compensatory social media use definitively reinforces loneliness; rather,
they suggest that these variables operate within a complex, potentially bidirectional system.

Ultimately, this study underscores the importance of considering the multidimen-
sional nature of FOMO when examining adolescent digital well-being. By clarifying that
specific cognitive and monitoring-related processes act as potential pathways between
loneliness and PSMU, our work highlights critical targets for future longitudinal research
and intervention programs aimed at fostering more conscious social media engagement.

Author Contributions: Conceptualization, M.C. (Marianna Chmiel), M.C. (Marek Cie$luk) and
J.Z.; methodology, M.C. (Marianna Chmiel), M.C. (Marek Ciesluk) and J.Z.; formal analysis, M.C.
(Marianna Chmiel); investigation, M.C. (Marianna Chmiel), M.C. (Marek Ciesluk) and J.Z.; resources,
M.C. (Marianna Chmiel), M.C. (Marek Ciesluk) and J.Z.; data curation, M.C. (Marianna Chmiel);
writing—original draft preparation, M.C. (Marianna Chmiel), M.C. (Marek Ciesluk) and J.Z.; writing—
review and editing, M.C. (Marianna Chmiel), M.C. (Marek Ciesluk) and ].Z.; visualization, M.C.
(Marianna Chmiel); supervision, M.C. (Marianna Chmiel), M.C. (Marek Ciesluk) and J.Z. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by The University Research Ethics Committee of the Institute
of Psychology at the University of Szczecin (Protocol Code: 1/2026, 22 January 2026).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study,
as well as from the parents or legal guardians of minors.

Data Availability Statement: The raw data supporting the conclusions of this article will be made
available by the authors on request due to its sensitive ethical nature.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.  Brzezinska, A.L; Appelt, K.; Ziétkowska, B. Psychologia Rozwoju Cztowieka; Gdariskie Wydawnictwo Psychologiczne: Sopot,
Poland, 2016; pp. 245-246.

2. Obuchowska, I. Adolescencja. In Psychologia Rozwoju Czlowieka. Tom 2: Charakterystyka Okreséw Zycia Czlowieka; Harwas-Napierata,
B., Trempala, J., Eds.; Wydawnictwo Naukowe PWN: Warszawa, Poland, 2000; pp. 163-202.

3. Havighurst, R.]J. Developmental Tasks and Education; Longman: New York, NY, USA, 1981.

4. Furmanek, W. Zagrozenia wynikajace z rozwoju technologii informacyjnych. Dydakt. Inform. 2014, 9, 20-48.

5. Best, P; Manktelow, R.; Taylor, B. Online communication, social media and adolescent wellbeing: A systematic narrative review.
Child. Youth Serv. Rev. 2014, 41, 27-36. [CrossRef]

6. Crone, E.A_; Konijn, E.A. Media use and brain development during adolescence. Nat. Commun. 2018, 9, 588. [CrossRef] [PubMed]

7. Kormas, G.; Critselis, E.; Janikian, M.; Kafetzis, D.; Tsitsika, A. Risk factors and psychosocial characteristics of potential
problematic and problematic internet use among adolescents: A cross-sectional study. BMC Public Health 2011, 11, 595. [CrossRef]
[PubMed]

8.  Tomczyk, L. Problematyczne uzytkowanie internetu oraz portali spotecznosciowych wsréd polskiej mlodziezy. E-Mentor 2019, 2,

44-54. [CrossRef]

https:/ /doi.org/10.3390/brainsci16070724


https://doi.org/10.1016/j.childyouth.2014.03.001
https://doi.org/10.1038/s41467-018-03126-x
https://www.ncbi.nlm.nih.gov/pubmed/29467362
https://doi.org/10.1186/1471-2458-11-595
https://www.ncbi.nlm.nih.gov/pubmed/21794167
https://doi.org/10.15219/em79.1411
https://doi.org/10.3390/brainsci16070724

Brain Sci. 2026, 16, 724 14 of 16

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.

32.

33.

34.

35.

Anderson, M.; Vogels, E.A.; Perrin, A.; Rainie, L. Connection, Creativity and Drama: Teen Life on Social Media in 2022; Pew Research
Center: Washington, DC, USA, 2022. Available online: https://www.pewresearch.org/internet/2022/11/16/connection-
creativity-and-drama-teen-life-on-social-media-in-2022/ (accessed on 20 April 2026).

Escobar-Viera, C.G.; Choukas-Bradley, S.; Sidani, J.; Maheux, A.].; Roberts, S.R.; Rollman, B.L. Examining social media experiences
and attitudes toward technology-based interventions for reducing social isolation among LGBTQ youth living in rural United
States: An online qualitative study. Front. Digit. Health 2022, 4, 900695. [CrossRef] [PubMed]

Selkie, E.; Adkins, V.; Masters, E.; Bajpai, A.; Shumer, D. Transgender adolescents’ uses of social media for social support. J.
Adolesc. Health 2020, 66, 275-280. [CrossRef] [PubMed]

Zhou, Z.; Cheng, Q. Relationship between online social support and adolescents’ mental health: A systematic review and
meta-analysis. ]. Adolesc. 2022, 94, 281-292. [CrossRef] [PubMed]

Echeburta, E.; de Corral, P. Addiction to new technologies and to online social networking in young people: A new challenge.
Adicciones 2010, 22, 91-95. [CrossRef]

Shannon, H.; Bush, K; Villeneuve, PJ.; Hellemans, K.G.C.; Guimond, S. Problematic social media use in adolescents and young
adults: Systematic review and meta-analysis. JMIR Ment. Health 2022, 9, e33450. [CrossRef] [PubMed]

World Health Organization. ICD-11 for Mortality and Morbidity Statistics (ICD-11 MMS). Available online:
https:/ /icd.who.int/browsell/L-m/en (accessed on 20 April 2026).

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th ed.; American Psychiatric Publishing:
Arlington, VA, USA, 2013.

Davis, R.A. A cognitive-behavioral model of pathological Internet use. Comput. Hum. Behav. 2001, 17, 187-195. [CrossRef]
Kelly, Y.; Zilanawala, A.; Booker, C.; Sacker, A. Social media use and adolescent mental health: Findings from the UK Millennium
Cohort Study. eClinicalMedicine 2018, 6, 59-68. [CrossRef] [PubMed]

Griffiths, M.D. A “components’ model of addiction within a biopsychosocial framework. J. Subst. Use 2005, 10, 191-197. [CrossRef]
Boer, M.; van den Eijnden, R.J.].M.; Boniel-Nissim, M.; Wong, S.-L.; Inchley, ].C.; Badura, P.; Craig, W.M.; Gobina, I.; Kleszczewska,
D.; Klans¢ek, H.J.; et al. Adolescents’” intense and problematic social media use and their well-being in 29 countries. J. Adolesc.
Health 2020, 66, S89-599. [CrossRef] [PubMed]

Bényali, F; Zsila, A Kirdly, O.; Maraz, A.; Elekes, Z.; Griffiths, M.D.; Andreassen, C.S.; Demetrovics, Z. Problematic social media
use: Results from a large-scale nationally representative adolescent sample. PLoS ONE 2017, 12, €0169839. [CrossRef] [PubMed]
Wegmann, E.; Stodt, B.; Brand, M. Addictive use of social networking sites can be explained by the interaction of internet use
expectancies, internet literacy, and psychopathological symptoms. J. Behav. Addict. 2015, 4, 155-162. [CrossRef] [PubMed]
Pantic, I.; Damjanovic, A.; Todorovic, J.; Topalovic, D.; Bojovic-Jovic, D.; Ristic, S.; Pantic, S. Association between online social
networking and depression in high school students: Behavioral physiology viewpoint. Psychiatr. Danub. 2012, 24, 90-93.
[PubMed]

Lin, S.; Yuan, Z.; Niu, G.; Fan, C.; Hao, X. Family matters more than friends on problematic social media use among adolescents:
Mediating roles of resilience and loneliness. Int. ]. Ment. Health Addict. 2024, 22, 2907-2925. [CrossRef] [PubMed]

Przybylski, A.K.; Murayama, K.; DeHaan, C.R.; Gladwell, V. Motivational, emotional, and behavioral correlates of fear of missing
out. Comput. Hum. Behav. 2013, 29, 1841-1848. [CrossRef]

Ryan, R.M.; Deci, E.L. Self-determination theory and the facilitation of intrinsic motivation, social development, and well-being.
Am. Psychol. 2000, 55, 68-78. [CrossRef] [PubMed]

Kardefelt-Winther, D. A conceptual and methodological critique of internet addiction research: Towards a model of compensatory
internet use. Comput. Hum. Behav. 2014, 31, 351-354. [CrossRef]

De Jong-Gierveld, J.; Kamphuls, F. The development of a Rasch-type loneliness scale. Appl. Psychol. Meas. 1985, 9, 289-299.
[CrossRef]

Song, H.; Zmyslinski-Seelig, A.; Kim, ].; Drent, A.; Victor, A.; Omori, K.; Allen, M. Does Facebook make you lonely? A
meta-analysis. Comput. Hum. Behav. 2014, 36, 446-452. [CrossRef]

Halston, A.; Iwamoto, D.; Junker, M.; Chun, H. Social media and loneliness. Int. ]. Psychol. Stud. 2019, 11, 27. [CrossRef]

Yang, C. Instagram use, loneliness, and social comparison orientation: Interact and browse on social media, but don’t compare.
Cyberpsychol. Behav. Soc. Netw. 2016, 19, 703-708. [CrossRef] [PubMed]

Elhai, ].D.; Levine, J.C.; Dvorak, R.D.; Hall, B.J. Fear of missing out, need for touch, anxiety and depression are related to
problematic smartphone use. Comput. Hum. Behav. 2016, 63, 509-516. [CrossRef]

Metin-Orta, 1. Fear of missing out, internet addiction and their relationship to psychological symptoms. Addicta 2020, 7, 67-73.
[CrossRef]

Rahardjo, W.; Mulyani, I. Instagram addiction in teenagers: The role of type D personality, self-esteem, and fear of missing out.
Psikohumaniora 2020, 5, 29. [CrossRef]

Oberst, U.; Wegmann, E.; Stodt, B.; Brand, M.; Chamarro, A. Negative consequences from heavy social networking in adolescents:
The mediating role of fear of missing out. J. Adolesc. 2016, 55, 51-60. [CrossRef] [PubMed]

https:/ /doi.org/10.3390/brainsci16070724


https://www.pewresearch.org/internet/2022/11/16/connection-creativity-and-drama-teen-life-on-social-media-in-2022/
https://www.pewresearch.org/internet/2022/11/16/connection-creativity-and-drama-teen-life-on-social-media-in-2022/
https://doi.org/10.3389/fdgth.2022.900695
https://www.ncbi.nlm.nih.gov/pubmed/35832658
https://doi.org/10.1016/j.jadohealth.2019.08.011
https://www.ncbi.nlm.nih.gov/pubmed/31690534
https://doi.org/10.1002/jad.12031
https://www.ncbi.nlm.nih.gov/pubmed/35390193
https://doi.org/10.20882/adicciones.196
https://doi.org/10.2196/33450
https://www.ncbi.nlm.nih.gov/pubmed/35436240
https://icd.who.int/browse11/L-m/en
https://doi.org/10.1016/S0747-5632(00)00041-8
https://doi.org/10.1016/j.eclinm.2018.12.005
https://www.ncbi.nlm.nih.gov/pubmed/31193561
https://doi.org/10.1080/14659890500114359
https://doi.org/10.1016/j.jadohealth.2020.02.014
https://www.ncbi.nlm.nih.gov/pubmed/32446614
https://doi.org/10.1371/journal.pone.0169839
https://www.ncbi.nlm.nih.gov/pubmed/28068404
https://doi.org/10.1556/2006.4.2015.021
https://www.ncbi.nlm.nih.gov/pubmed/26551905
https://www.ncbi.nlm.nih.gov/pubmed/22447092
https://doi.org/10.1007/s11469-023-01026-w
https://www.ncbi.nlm.nih.gov/pubmed/36811077
https://doi.org/10.1016/j.chb.2013.02.014
https://doi.org/10.1037/0003-066X.55.1.68
https://www.ncbi.nlm.nih.gov/pubmed/11392867
https://doi.org/10.1016/j.chb.2013.10.059
https://doi.org/10.1177/014662168500900307
https://doi.org/10.1016/j.chb.2014.04.011
https://doi.org/10.5539/ijps.v11n3p27
https://doi.org/10.1089/cyber.2016.0201
https://www.ncbi.nlm.nih.gov/pubmed/27855266
https://doi.org/10.1016/j.chb.2016.05.079
https://doi.org/10.15805/addicta.2020.7.1.0070
https://doi.org/10.21580/pjpp.v5i1.4916
https://doi.org/10.1016/j.adolescence.2016.12.008
https://www.ncbi.nlm.nih.gov/pubmed/28033503
https://doi.org/10.3390/brainsci16070724

Brain Sci. 2026, 16, 724 15 of 16

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Arifiani, Z.N.; Mahanani, FK. The relationship between loneliness and fear of missing out on students of the State University of
Semarang. Nusant. |. Behav. Soc. Sci. 2023, 2, 117-126. [CrossRef] [PubMed]

Andreassen, C.S,; Billieux, J.; Griffiths, M.D.; Kuss, D.].; Demetrovics, Z.; Mazzoni, E.; Pallesen, S. The relationship between
addictive use of social media and video games and symptoms of psychiatric disorders: A large-scale cross-sectional study. Psychol.
Addict. Behav. 2016, 30, 252-262. [CrossRef] [PubMed]

Balcerowska, ].M.; Bereznowski, P.; Biernatowska, A.; Atroszko, P.A.; Sawicki, A J. Is it meaningful to distinguish between
Facebook addiction and social networking sites addiction? Psychometric analysis of Facebook addiction and social networking
sites addiction scales. Curr. Psychol. 2022, 41, 949-962. [CrossRef]

Rodzen, W. Psychospoleczne Determinanty i Implikacje Leku Przed Pominieciem Wsréd Uzytkownikéw Mediéw Spotecznos-
ciowych. Master’s Thesis, Uniwersytet Szczeciriski, Szczecin, Poland, 2018.

De Jong Gierveld, J.; van Tilburg, T.G. Manual of the Shortened General Community Loneliness Scale (11-Item Version); Vrije Universiteit
Amsterdam: Amsterdam, The Netherlands, 1999.

Grygiel, P; Humenny, G.; Rebisz, S.; Switaj, P.; Sikorska, J. Validating the Polish adaptation of the 11-item De Jong Gierveld
Loneliness Scale. Eur. J. Psychol. Assess. 2013, 29, 129-139. [CrossRef]

Faul, F; Erdfelder, E.; Buchner, A.; Lang, A.-G. Statistical power analyses using G*Power 3.1: Tests for correlation and regression
analyses. Behav. Res. Methods 2009, 41, 1149-1160. [CrossRef] [PubMed]

Hayes, A.E. Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-Based Approach, 2nd ed.; The
Guilford Press: New York, NY, USA, 2018.

Ak, $.; Koruklu, N.; Yilmaz, Y. A study on Turkish adolescents’ internet use: Possible predictors of internet addiction. Cyberpsychol.
Behav. Soc. Netw. 2013, 16, 205-209. [CrossRef] [PubMed]

Bekar, P,; Arikan, D.; Capik, C. The relationship of internet addiction with social media use purposes and loneliness of adolescents.
J. Educ. Res. Nurs. 2022, 19, 342-349. [CrossRef]

Varona, M.N.; Muela, A.; Gonzéalez Cabrera, J.; Houghton, S.; Machimbarrena, ].M. An exploratory analysis of loneliness
dimensions and problematic use of social networks in adolescents. Behav. Inf. Technol. 2025, 44, 1194-1207. [CrossRef]

Kim, J.; LaRose, R.; Peng, W. Loneliness as the cause and the effect of problematic internet use: The relationship between internet
use and psychological well-being. Cyberpsychol. Behav. 2009, 12, 451-455. [CrossRef] [PubMed]

Fam, ].Y.; Mannikko, N. Loneliness and problematic media use: Meta-analysis of longitudinal studies. ]. Med. Internet Res. 2025,
27,e60410. [CrossRef] [PubMed]

Wu, P; Feng, R.; Zhang, J. The relationship between loneliness and problematic social media usage in Chinese university students:
A longitudinal study. BMC Psychol. 2024, 12, 88. [CrossRef] [PubMed]

Aydin, S.E.E.; Kiictik, F.; Baskaya, E. The relationship between fear of missing out on social developments in adolescents and
loneliness and social anxiety. Arch. Psychiatr. Nurs. 2026, 60, 152051. [CrossRef] [PubMed]

Piko, B.E; Miiller, V.; Kiss, H.; Mellor, D. Exploring contributors to FoMO (fear of missing out) among university students: The
role of social comparison, social media addiction, loneliness, and perfectionism. Acta Psychol. 2025, 253, 104771. [CrossRef]
[PubMed]

Mao, J.; Fu, G.; Huang, J. The double-edged sword effects of active social media use on loneliness: The roles of interpersonal
satisfaction and fear of missing out. Front. Psychol. 2023, 14, 1108467. [CrossRef] [PubMed]

Hobfoll, S.E. Conservation of resources: A new attempt at conceptualizing stress. Am. Psychol. 1989, 44, 513-524. [CrossRef]
[PubMed]

Fang, X.; Yang, J.; Liu, B.; Wang, Y.; Liao, J.; Lei, L. Exploring fear of missing out and problematic social media use among
Generation Alpha: A random intercept cross-lagged panel model and cross-lagged panel network analysis. Addict. Behav. 2026,
172,108489. [CrossRef] [PubMed]

Franchina, V.; Vanden Abeele, M.; Van Rooij, A.J.; Lo Coco, G.; De Marez, L. Fear of missing out as a predictor of problematic
social media use and phubbing behavior among Flemish adolescents. Int. . Environ. Res. Public Health 2018, 15, 2319. [CrossRef]
[PubMed]

Li, Y;; Koning, I.M.; Finkenauer, C.; Boer, M.; Van den Eijnden, R.J. The bidirectional relationships between fear of missing out,
problematic social media use and adolescents” well-being: A random intercept cross-lagged panel model. Comput. Hum. Behav.
2024, 154, 108160. [CrossRef]

Hou, X.; Xu, L.; Zhou, N.; Zhu, X.; Méttus, R.; Johnson, W. Longitudinal associations between fear of missing out, problematic
social media use, and problematic smartphone use. Addict. Behav. 2026, 175, 108620. [CrossRef] [PubMed]

Li, C; Wang, M.; Li, Y,; Xu, Y. Daily loneliness and social media use: The role of fear of missing out. PsyCh J. 2023, 12, 467-469.
[CrossRef] [PubMed]

Wang, Y.; Sun, Y.; Li, T. The longitudinal relationship between loneliness and problematic social networking site use in college
students: The mediating role of trait- and state-fear of missing out. Front. Psychol. 2025, 16, 1477239. [CrossRef] [PubMed]

https:/ /doi.org/10.3390/brainsci16070724


https://doi.org/10.47679/202342
https://www.ncbi.nlm.nih.gov/pubmed/33349620
https://doi.org/10.1037/adb0000160
https://www.ncbi.nlm.nih.gov/pubmed/26999354
https://doi.org/10.1007/s12144-020-00625-3
https://doi.org/10.1027/1015-5759/a000130
https://doi.org/10.3758/BRM.41.4.1149
https://www.ncbi.nlm.nih.gov/pubmed/19897823
https://doi.org/10.1089/cyber.2012.0255
https://www.ncbi.nlm.nih.gov/pubmed/23253206
https://doi.org/10.5152/jern.2021.47699
https://doi.org/10.1080/0144929X.2025.2546981
https://doi.org/10.1089/cpb.2008.0327
https://www.ncbi.nlm.nih.gov/pubmed/19514821
https://doi.org/10.2196/60410
https://www.ncbi.nlm.nih.gov/pubmed/40811787
https://doi.org/10.1186/s40359-023-01498-4
https://www.ncbi.nlm.nih.gov/pubmed/38178215
https://doi.org/10.1016/j.apnu.2026.152051
https://www.ncbi.nlm.nih.gov/pubmed/41864724
https://doi.org/10.1016/j.actpsy.2025.104771
https://www.ncbi.nlm.nih.gov/pubmed/39904229
https://doi.org/10.3389/fpsyg.2023.1108467
https://www.ncbi.nlm.nih.gov/pubmed/36844299
https://doi.org/10.1037/0003-066X.44.3.513
https://www.ncbi.nlm.nih.gov/pubmed/2648906
https://doi.org/10.1016/j.addbeh.2025.108489
https://www.ncbi.nlm.nih.gov/pubmed/40972076
https://doi.org/10.3390/ijerph15102319
https://www.ncbi.nlm.nih.gov/pubmed/30360407
https://doi.org/10.1016/j.chb.2024.108160
https://doi.org/10.1016/j.addbeh.2026.108620
https://www.ncbi.nlm.nih.gov/pubmed/41610631
https://doi.org/10.1002/pchj.649
https://www.ncbi.nlm.nih.gov/pubmed/37122116
https://doi.org/10.3389/fpsyg.2025.1477239
https://www.ncbi.nlm.nih.gov/pubmed/40177036
https://doi.org/10.3390/brainsci16070724

Brain Sci. 2026, 16, 724 16 of 16

60. Hunt, M.G.; Marx, R.; Lipson, C.; Young, ]. No more FOMO: Limiting social media decreases loneliness and depression. J. Soc.
Clin. Psychol. 2018, 37, 751-768. [CrossRef]

61. Allcott, H.; Braghieri, L.; Eichmeyer, S.; Gentzkow, M. The welfare effects of social media. Am. Econ. Rev. 2020, 110, 629-676.
[CrossRef]

62. Bagatarhan, T.; Siyez, D.M. The effectiveness of a cognitive-behavioral prevention program for internet addiction. J. Ration. Emot.
Cogn. Behav. Ther. 2022, 40, 767-792. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/brainscil6070724


https://doi.org/10.1521/jscp.2018.37.10.751
https://doi.org/10.1257/aer.20190658
https://doi.org/10.1007/s10942-021-00439-7
https://doi.org/10.3390/brainsci16070724

	Introduction 
	Problematic Social Media Use 
	The Compensatory Mechanism of Social Media Use 

	Materials and Methods 
	Participants 
	Procedure 
	Measures 
	Bergen Social Media Addiction Scale 
	Fear of Missing Out (FoMO) Scale 
	De Jong Gierveld Loneliness Scale 

	Data Analysis 

	Results 
	Initial Correlations Among Variables 
	Analysis of Direct and Indirect Effects 

	Discussion 
	Explaining Associations Between Problematic Social Media Use and Loneliness 
	Role of Fear of Missing Out in Associations Between Loneliness and Problematic Social Media Use 
	Limitations and Future Implications 

	Conclusions 
	References

