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Abstract

Background Depression, anxiety, and stress are the main issues that affect the mental health of individuals. Solitude
behavior, fear of missing out, and mental health are all closely related.

Objective This study was intended to investigate the relationship between solitude behavior, fear of missing out, and
mental health.

Methods Short Form of Solitude Behavior Scale, Fear of Missing Out scale, and Depression Anxiety Stress Scale-21
were employed in this study to investigate 616 college students. The collected data were analyzed using SPSS 26.0 for
basic data organization, and Mplus 8.3 was used to complete the analysis of the mediation model.

Results (1) Positive solitude was positively associated with eccentricity and negatively related to loneliness; social
avoidance positively correlated with eccentricity and loneliness. (2) Social avoidance and loneliness affected mental
health through the mediating effect of fear of missing out, whereas positive solitude and eccentricity did not affect
mental health through fear of missing out. Moreover, the results still held in the model with depression, anxiety, and
stress as dependent variables.

Conclusion The roles of different solitude behavior in the relationship between fear of missing out and mental
health differed. Social avoidance and loneliness as not self-determined solitude could activate the fear of missing out,
which could affect mental health.

Keywords Fear of missing out, Mental health, Solitude behavior, Social avoidance, Loneliness

Introduction

Anxiety, depression, stress, and other mental health
issues have gradually become more prominent due to
society’s accelerated pace and fiercer competition in
various fields. A survey showed that 14.97% of Chinese
adults suffered the high-risk psychological disorders
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iors such as suicide [2—5]. Therefore, researchers have
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concentrated on figuring out the psychological mecha-
nisms underlying mental health issues including depres-
sion, anxiety, and stress, as well as their causes. This has
helped to advance the creation of effective therapeutic
strategies.

A robust impact on mental health by fear of missing
out (FOMO) was verified by many researchers recently [6,
7]. FoOMO is a diffuse anxiety that occurs when individu-
als fear missing out on the positive experiences of others
[8, 9]. Numerous research has discovered a connection
between mental health and FoMO. For example, FOMO
was positively correlated with depression and anxiety [6,
10] and significantly predicted stress [11]. Individuals
with high levels of FOMO were more likely to suffer from
alcohol abuse [12] and sleep disorders [13]. FOMO also
decreased well-being [14] and life satisfaction [9]. Over-
all, existing research consistently shows that FOMO has a
negative impact on mental health.

With the deepening of FOMO research, solitude behav-
ior as a strong predictor of FOMO was discussed [15].
Chen et al. proposed that solitude behavior refers to a
state in which individuals have no information and emo-
tional communication with others when they are con-
scious [16]. Dhir et al. argued that individuals with FOoMO
always expect to be aware of the activities of others on
a continuous basis [17]. It can be assumed that individu-
als in solitude are more likely to have a high FoMO. This
has been confirmed by previous research, with Lai et al.
finding that individuals with higher levels of loneliness
had more severe FOMO on important information [18].
Bernard and Barry & Wong both found a significant rela-
tionship between loneliness and FoMO [13, 19]. Cheng
also pointed out that loneliness had a direct positive pre-
dictive effect on the FOMO in an adolescent study [20].
Thus, this means that solitude behavior may activate the
FoMO. Combined with the fact that FOMO negatively
affects mental health, it was logical to assume that there
may be a mediating mechanism from solitude behavior to
FoMO and then to mental health.

Although existing studies have shown an association
between solitude and FOMO, a review of existing research
reveals that the increased FoOMO in solitary individuals is
primarily associated with increased feelings of loneliness.
The motivation for solitude as an episodic behavior may
vary widely. Nicol divided solitude behavior into self-
determined solitude and non-self-determined solitude
[21]. Chen et al. suggested that solitude behavior can
include four types of behaviors resulting from different
causes or motivations, namely positive solitude, eccen-
tricity, social avoidance, and loneliness [16]. Positive soli-
tude refers to the ability to enjoy independent activities.
Eccentricity is a personality trait in which people feel
comfortable being alone and usually fail to maintain good
interpersonal relationships with others. Differing from
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positive solitude, eccentricity is sometimes accompanied
by passive solitude. For social avoidance, interpersonal
scenarios make individuals feel fearful and anxious, so
they choose to avoid social situations to alleviate nega-
tive emotions. Loneliness is a subjective experience that
arises when interpersonal needs cannot be met and often
produces negative experiences when alone. Positive soli-
tude and eccentricity are self-determined, whereas social
avoidance and loneliness are non-self-determined. Lu et
al. found that individuals could have four solitude behav-
iors at the same time, only the high and low levels of the
four solitudes differ [22]. It was evident that solitude
behaviors have complex motivational components, and
the relationship between these complex components and
fear of missing out and mental health remains unclear.

According to the Self-Determination Theory, the
healthy development of individuals depended on the
satisfaction of three basic needs: autonomy needs, com-
petence needs, and relatedness needs. Among them,
Relatedness needs refer to those needs that are satis-
fied by establishing social relationships with others [23].
FoMO occurred when an individual’s interpersonal needs
were not met [8, 24]. The study found that frequent use of
social media kept people in a constant state of connect-
edness, which in turn increased the FOMO [24]. Milyavs-
kaya et al. noted that FOMO that arose when individuals
carried out activities with other people was lower than
individuals interacted with their natural environment
[11]. FOMO may increase if association with others can-
not be maintained. Accordingly, this study hypothesized
that individuals who exhibited solitude may have higher
levels of FOMO when non-self-determined solitude was
dominant, and conversely no association with FoMO
when self-determined solitude was dominant.

In summary, this study intended to investigate three
main questions: (1) how solitude behavior was related
to FOMO and mental health; (2) whether FOMO played
a mediating role in the relationship between solitude
behavior and mental health; and (3) whether there were
differences in the effects of the four different types of sol-
itude on mental health through FoMO.

Method

Participants and procedure

This study recruited 616 college and graduate students
from a university in Tianjin, China, to complete question-
naires. Convenience sampling was conducted. The mean
age of the study population was 19.82 years (SD=2.23),
with 114 males and 494 females (eight participants did
not report their gender). There were 273 (44.3%) fresh-
men, 144 (23.4%) sophomores, 56 (9.1%) junior stu-
dents, 21 (3.4%) senior students, 112 (18.2%) first-year
graduate students, 4 other grades, and six participants
did not report their grade. The estimated sample size to
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Table 1 Descriptive statistics and correlations for the study variables

T 1 2 3 4 5 6 7 8 9
1 Positive solitude 17.29+2.64 - - - - - - - _ i
2 Eccentricity 998+373 020" - - - - , - , ,
3 Social avoidance 13224417 0.06 033™ - - - - , , ,
4 Loneliness 11.05+4.00 021" 0.03 045 - - - - - _
5 Solitude behavior 51.58+8.98 031" 063" 081" 060" - - - - ,
6 FoMO 30.14+6.81 -0.06 0.07 038" 057" 043™ - - - B,
7 Depression 11.78+3.63 -0.09° 0307 035" 045" 045" 04177 - - -
8 Anxiety 11.89£431 -0.05 031" 043" 045 0517 044 077 - -
9 Stress 10364365 -0.09" 037" 036" 041 047" 034™ 071" 082" -
10 Mental health 33.99+10.58 -0.08 036" 042" 046" 052" 043" 090" 095" 091

FoMO: fear of missing out. ;. : mean, s: standard deviation. 'p<0.05, “p<0.01, “p<0.001.

Correlations are Pearson correlations.

detect a mediated effect with power of 0.80 is estimated it could be sufficient to detect the predicted effects. The
to be 462 [25]. This study included 616 participants and  collected data were analyzed using SPSS 26.0 for basic
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Fig. 1 The Role of Solitude Behavior in the Relationship between FOMO and Mental Health
The dashed line indicated that the path coefficient was not significant, and the solid line indicated that the path coefficient was significant.
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data organization, and Mplus 8.3 was used to complete
the analysis of the mediation model. Pearson correlation
was conducted to examine the correlations between all
main variables. The primary analysis of the mediation
model method was path analysis with maximum likeli-
hood (ML) estimation. The bootstrap method, which
repeatedly draws random samples from the original data
with replacement, was used to evaluate the mediation
effect. We used 5000 bootstrap resamples for this analy-
sis to compute the 95% confidence intervals. Confidence
intervals were then tested for significance by examining
whether or not they contained zero.

Measurement

The Short Form of Solitude Behavior Scale (SBS-S) was
used to assess participants’ solitude behavior in a 16-item
scale consisting of four dimensions: positive solitude,
eccentricity, social avoidance, and loneliness [26]. Each
dimension has 4 items and is rated on a 5-point Likert
scale (1 “strongly disagree” to 5 “strongly agree”). Some
example items were “I sometimes like to read and think
alone’, “I like to be alone and have little interest in other
people’, “I usually feel uncomfortable when I'm with a
group of people I don’t know’, “I feel lonely when no one
is with me” The Cronbach as of the scale in this study
was 0.81, and the Cronbach as of each dimension ranged
from 0.82 to 0.88.

The fear of Missing Out scale (FoMOs) was used to
assess participants’ FOMO [9]. This is a 10-item scale con-
taining only one dimension on a 5-point scale (1 “strongly
disagree” to 5 “strongly agree”). One example item was “I
fear others have more rewarding experiences than me”.
The Cronbach « of the scale in this study was 0.79.

The Depression Anxiety Stress Scale-21 (DASS-21) was
used to assess participants’ mental health in a 21-item
scale consisting of three dimensions: depression, anxi-
ety, and stress [27]. Each dimension has 7 items and is
rated on a 4-point Likert scale (1 “extremely unlikely” to 4
“always meet”). Some example items were “I was aware of
dryness of my mouth’, “I found it hard to wind down’, and
“I couldn’t experience positive feeling” The Cronbach as
of the scale in this study was 0.93, and the Cronbach as of
each dimension ranged from 0.78 to 0.87.
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Result

Correlation analysis result among all variable

In this study, the data were tested for common method
variance using Harman'’s Single-Factor Test, and there
were nine factors with an eigenvalue greater than 1, and
the first factor only accounted for 26.07% (less than 40%
of the total variation), so there was no significant CMV
exists.

According to the results generated from the correla-
tion shown in Table 1. Positive relationships were found
between FoOMO and mental health, depression, anxiety,
and stress. Similarly, FOMO was significantly and posi-
tively related to solitude behavior, social avoidance, and
loneliness. In addition, the correlation between posi-
tive solitude and eccentricity (r=0.20) was significant;
the correlation between social avoidance and loneliness
(r=0.45) was significant.

The role of solitude behavior in the relationship between
FoMO and mental health

Based on the hypotheses of this study, we constructed
mediation models using positive solitude, eccentricity,
social avoidance, and loneliness as independent variables,
FoMO as mediating variables, and mental health as the
dependent variable, and the model results were shown
in Fig. 1. Since the mediation models in this study were
all saturated models, no further model fit indicators were
reported. The results indicated that positive solitude neg-
atively predicted mental health; while eccentricity, social
avoidance, loneliness, and FoMO positively predicted
mental health. In addition, social avoidance and loneli-
ness were significant predictors of FOMO.

The Bootstrap method with 5000 samples was used to
examine the mediation effects, and the results showed
that the mediation effects of social avoidance and lone-
liness in predicting mental health through FoMO
accounted for 19.23% and 28.10% of the total effect,
respectively, and the 95% confidence interval for each
mediating pathway did not contain 0. While positive
solitude and eccentricity could not predict mental health
through FoMO (see Table 2).

Table 2 The mediation effect of FOMO between solitude behaviors and mental health

Path B Bootstrap 95% ClI Effect Size
Boot LLCI Boot ULCI

Positive Solitude » FOMO > Mental Health 0.01 0.01 -0.01 0.02 -

Eccentricity > FOMO > Mental Health 0.00 0.01 -0.02 0.02 -

Social Avoidance - FOMO > Mental Health 003" 0.01 0.01 0.05 19.23%

Loneliness » FOMO - Mental Health 010" 0.02 0.06 0.15 28.10%

FoMO: fear of missing out. 3: standardized indirect effects, St: standard error.
p<0.05,"p<0.01, ""p<0.001.

Bootstrap method with 5000 bootstrap samples is used to compute the 95% confidence intervals.
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The role of solitude behavior in the relationship between
FoMO and depression anxiety, and stress

The results of the above mediation model suggested
that different solitude behaviors play different roles in
the relationship between FOMO and mental health. To
further understand the role of solitude behaviors and
FoMO in different types of mental health problems, this
study analyzed depression, anxiety, and stress as depen-
dent variables, and the results of the model were shown
in Fig. 2. The results showed that positive solitude nega-
tively predicted depression and stress; social avoidance
positively predicted anxiety and stress. Eccentricity,
loneliness, and FoMO all positively predicted depres-
sion, anxiety, and stress. In addition, consistent with the
results obtained previously, FOMO was positively associ-
ated with social avoidance and loneliness.

The Bootstrap method with 5000 samples was used to
examine the mediation effects, and the results showed
that the mediation effects of social avoidance and loneli-
ness in predicting depression through FOMO accounted
for 30.93% and 27.01% of the total effect, in predicting
anxiety through FoMO accounted for 16.84% and 32.11%
of the total effect, in predicting stress through FoMO

Positive
Solitude

0.20°"

Eccentricity |

020"}
¥ 033"

Social
Avoidance

0.04

Y045

Loneliness

0:51°#
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accounted for 18.81% and 20.06% of the total effect. The
95% confidence interval for each mediated pathway did
not contain 0. And positive solitude and eccentricity did
not predict depression, anxiety, and stress through FOMO
(see Table 3).

Discussion

The current study explored the relationship between soli-
tude behaviors, FOMO, and mental health. Revealing the
mechanism of the role of FOMO under the influence of
solitude behavior, which had important implications for
the promotion of mental health.

Different associations among four types of solitude
behaviors were explored in this study. The results indi-
cated that positive solitude was positively associated with
eccentricity, and social avoidance was positively associ-
ated with loneliness. These results were consistent with
previous research suggesting that positive solitude and
eccentricity were self-determined solitude; social avoid-
ance and loneliness were non-self-determined solitude
[16]. Consistent with previous literature [28], our find-
ings also observed eccentricity as a positive predictor
of social avoidance. It may be that although eccentricity

-0.08 Depression
agy™ =
0.07
B
0.67"
0,05
0.25™ Anxiety 0.58"
0.16"

Fig. 2 The Role of Solitude Behavior in the Relationship between FOMO and Depression, Anxiety, and Stress
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Table 3 The mediation effect of FOMO between solitude behaviors and depression, anxiety, and stress

Path B SE Bootstrap 95% ClI Effect Size
Boot LLCI Boot ULCI

Positive Solitude -» FOMO - Depression 0.01 0.01 -0.01 0.02 -

Eccentricity > FOMO - Depression 0.00 0.01 -0.02 0.02 -

Social Avoidance - FOMO - Depression 003" 001 001 0.06 30.93%

Loneliness >FoMO - Depression 0.10™" 0.03 0.06 0.16 27.01%

Positive Solitude > FOMO > Anxiety 0.01 0.01 -0.01 0.03 -

Eccentricity > FOMO > Anxiety 0.00 0.01 -0.02 0.02 -

Social Avoidance » FoMO - Anxiety 003" 001 001 0.06 16.84%

Loneliness >FOMO » Anxiety 011" 0.02 007 0.16 32.11%

Positive Solitude - FOMO - Stress 0.00 0.01 0.00 0.02 -

Eccentricity > FOMO - Stress 0.00 0.01 -0.01 0.01 -

Social Avoidance » FOMO > Stress 0.02" 0.01 0.01 0.04 18.81%

Loneliness -» FOMO - Stress 007" 0.02 0.02 0.11 20.06%

FoMO: fear of missing out. : standardized indirect effects, S£: standard error.
*p<0.05, "p<0.01, “"p<0.001.

Bootstrap method with 5000 bootstrap samples was used to compute the 95% confidence intervals.

was a self-determining attribute, it was frequently one
of the most prominent pre-morbid characteristics of
schizophrenia, involving negative aspects [29]. People
who exhibited this tendency frequently had trouble
maintaining healthy relationships with others, preferred
to live alone, and often refused to talk with others [16].
Eccentricity was thought to reflect both a lack of interest
in engagement and the active avoidance of social interac-
tion opportunities. Eccentricity and social avoidance fre-
quently removed them from opportunities to engage in
social interaction, and mainly reflected the negative sides
of psychological characteristics. According to previous
studies, a form of active social isolation called hikikomori
has been frequently combined with avoidance of social
interactions and withdrawal behavior [30, 31]. Further-
more, the results showed that positive solitude was nega-
tively associated with loneliness. The positive solitude
satisfied higher psychological needs (e.g., self-improve-
ment, meditation) and received positive emotional expe-
riences in the solitary state; the loneliness was dissatisfied
with the current stage of interpersonal relationships and
desired to establish interpersonal relationships with oth-
ers, which led to interpersonal needs, so it was logical to
understand that the negative association between them
[32, 33].

Noteworthily, the current study found that social
avoidance and loneliness, non-self-determined solitude,
predicted mental health through FOMO, which was con-
sistent with the hypothesis. While positive solitude and
eccentricity, self-determined solitude, did not predict
mental health through FoMO. Additionally, the results
still held in the model with depression, anxiety, and stress
as dependent variables. This observation hinted at an
important point that social avoidance was essentially the
fear of ridicule and embarrassment caused by making

mistakes in interpersonal interactions [34]. Despite a
desire to engage with others, this temperamental trait
caused social withdrawal due to social fears. There were
some previous studies suggest that social avoidance has
been linked to unpleasant experiences [35, 36]. To alle-
viate this negative emotion, individuals tended to avoid
interacting with others. Loneliness was a negative expe-
rience that arose when individuals were alone and were
dissatisfied with the quality or quantity of social relation-
ships [37]. Whether social avoidance or loneliness was
dominant when their relatedness needs were not met,
individuals still tended to internally approach and inte-
grated with people, which in turn triggered the FoMO
and harmed people’s mental health. Conversely, the need
for relatedness was low when actively choosing to be
alone and therefore did not lead to FOMO and accompa-
nying mental health problems. Results from the previous
study indicated that self-determined solitude demon-
strated a positive correlation with personal growth and
self-acceptance, whereas not self-determined solitude
showed negative correlations with these desirable out-
come variables [38]. There was evidence suggesting that
FoMO was related to less satisfaction with basic psycho-
logical needs, which was frequently connected to the
emergence of internalizing issues [9]. It may be that self-
determined solitude are more likely comfortable with sol-
itude, allowing them to facilitate the basic human needs
of relatedness, instead of serving to promote FoMO.
Nguyen et al. found that self-determined solitude not
only enhanced subjective well-being but also led to relax-
ation and stress relief [39]. Nelson also argued that while
unsociable individuals showed greater levels of depres-
sion, relationships had fewer problems [40].

Although both social avoidance and loneliness pre-
dicted depression, anxiety, and stress through FoMO,
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some differences remained. And the results of the path
showed that while social avoidance did not directly pre-
dict depression, it did directly predict stress and anxiety.
Perhaps social avoidance is an avoidance type of anxiety
that results from being nervous about social interaction
[8]. Moreover, FOMO consistently played a partial media-
tion role in the association of loneliness with depres-
sion, anxiety, and stress. There may be psychological
mechanisms other than FoMO in predicting loneliness
on mental health. For example, Doménech-Abella et al.
noted that among those who felt lonely, individuals with
depression had a smaller social network [41]. Therefore,
speculation on the relationship between the two needs to
be further validated and explored in future studies.

As our model suggests, FOMO seemed to undermine
mental health benefits, which might interfere with the
quality of their psychological adjustment and daily life.
FoMO’s consequences could have negative long-term
impacts on societal communication and well-being [42].
Effective interventions may need to concentrate on how
non-self-determined solitude fuel such FOMO concerns.
FoMO is a concept that explores the fear of social exclu-
sion. Strengthening social connections and supports can
both help individuals escape feelings of disconnectedness
and offer opportunities for connecting with other people
without having the feeling of missing out on something.
Then the reduction of such negative experiences in turn
improves mental health [43, 44]. It is potential for us to
be concerned about individuals’ experiences when inter-
acting with their peers, in order to preempt their dissat-
isfaction, which has been linked to detrimental effects
on FoMO, and subsequently created psychological dis-
orders [42]. There were some limitations in this study.
Aside from the solitude behaviors themselves, the per-
sonality characteristics of the samples need to be taken
into account when examining the link between solitude
behaviors and FoMO [45, 46]. Additionally, this study
was a cross-sectional study, and future studies may con-
sider using longitudinal studies to further validate our
findings. It also would be important for future investiga-
tions to examine whether the relationship between self-
determined solitude and mental health is moderated by
other psychological functioning.

Conclusions

The roles of solitude behaviors in the relationship
between FoOMO and mental health differed. Social avoid-
ance and loneliness affected mental health through the
FoMO, whereas positive solitude and eccentricity did
not. This study provided opportunities for researchers
to learn about the possible factors that trigger mental
health problems and revealed the mechanisms by which
FoMO acted under the influence of solitude behaviors,
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with important implications for the promotion of mental
health.

Acknowledgements
We would like to express our thanks to all of the participants in the present
study.

Author’ contributions

Study conception and design and draft manuscript preparation: Xinyang Liu,
Tour Liu, Zhao Zhou, and Fuyu Wan. Data collection: Xinyang Liu, Zhao Zhovu,
and Fuyu Wan. Analysis and interpretation of results: Xinyang Liu and Tour
Liu. All authors reviewed the results and approved the final version of the
manuscript.

Funding
This research was supported by the National Natural Science Foundation of
China (31800945).

Data Availability
The datasets used and/or analysed during the current study is available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The study was approved by the Ethics Committee of Tianjin Normal University
in accordance with the declaration of Helsinki. Informed consent was
obtained from each participant.

Consent for publication
Not applicable.

Competing interests
The authors declare no conflicts of interest.

Received: 17 January 2023 / Accepted: 22 April 2023
Published online: 01 May 2023

References

1. Wang L, Zhang X, Gao J. Status and influencing factors of mental health
among adult residents in China. Chin J Clin Psychol. 2019;35:579-82.

2. Ma L. Depression, anxiety, and apathy in mild cognitive impairment: Current
perspectives. Front Aging Neurosci. 2020;12:Article 9.

3. Zhang S, Hong JS, Garthe RC, Espelage DL, Schacter HL. Parental stress and
adolescent bullying perpetration and victimization: the mediating role of
adolescent anxiety and family resilience. J Affect Disord. 2021;290:284-91.

4. Fusar-Poli P, Salazar de Pablo G, De Micheli A, Nieman DH, Correll CU, Kessing
LV, et al. What is good mental health? A scoping review. Eur Neuropsycho-
pharmacol. 2020;31:33-46.

5. Ferrari AJ, Charlson FJ, Norman RE, Patten SB, Freedman G, Murray CJL et al.
Burden of depressive disorders by country, sex, age, and year: Findings from
the global burden of disease study. 2010. PLoS Med 2013;10:1001547.

6. Elhai JD, Gallinari EF, Rozgonjuk D, Yang H. Depression, anxiety and fear of
missing out as correlates of social, non-social and problematic smartphone
use. Addict Behav. 2020;105:106335.

7. Lucal, Burlea SL, Chirosca A-C, Marin IM, Ciubara AB, Ciubara A. The FOMO
syndrome and the perception of personal needs in contemporary society.
BRAIN BROAD Res Artif Intell Neurosci. 2020;11:38-46.

8. ChaiH,NiuG, Chu X, Wei Q, Song Y, Sun X. Fear of missing out: what have |
missed again? Adv Psychol Sci. 2018,26:527-37.

9. Przybylski AK, Murayama K, DeHaan CR, Gladwell V. Motivational, emotional,
and behavioral correlates of fear of missing out. Comput Hum Behav.
2013;29:1841-8.

10. Holte AJ, Ferraro FR. Anxious, bored, and (maybe) missing out: evaluation of
anxiety attachment, boredom proneness, and fear of missing out (FOMO).
Comput Hum Behav. 2020;112:106465.



Liu et al. BMC Psychology

20.

21.
22.
23.

24.

25.
26.

27.

28.

29.

30.

(2023) 11:141

Milyavskaya M, Saffran M, Hope N, Koestner R. Fear of missing out: preva-
lence, dynamics, and consequences of experiencing FOMO. Motiv Emot.
2018;42:725-37.

Riordan BC, Flett JAM, Hunter JA, Scarf D, Conner TS. Fear of missing out
(FoMOQ): the relationship between FoMO, alcohol use, and alcohol-related
consequences in college students. J Psychiatry Brain Funct. 2015;2:9.

Bernard CE. Lonley zs: examining the relationships among time spent on
social networking sites, the fear of missing out (fomo), and loneliness among
undergraduate college students. Liberty University; 2020.

Buglass SL, Binder JF, Betts LR, Underwood JDM. Motivators of online vulner-
ability: the impact of social network site use and FOMO. Comput Hum Behav.
2017,66:248-55.

Burnell K, George MJ, Underwood MK. New media and solitude: implications
for peer relations. In: Coplan RJ, Bowker JC, Nelson LJ, editors. The handbook
of solitude: psychological perspectives on social isolation, social withdrawal,
and being alone. 2nd ed. New Jersey: Wiley-Blackwell; 2021. pp. 254-267.
Chen X, Dai X, Bao L, Wang M, Liu M. Development and psychometric proper-
ties of the solitude behavior scale. Chin J Clin Psychol. 2012,20:1-4.

Dhir A, Yossatorn Y, Kaur P, Chen S. Online social media fatigue and psycho-
logical wellbeing—A study of compulsive use, fear of missing out, fatigue,
anxiety and depression. Int J Inf Manag. 2018;40:141-52.

Lai C, Altavilla D, Ronconi A, Aceto P. Fear of missing out (FOMO) is associated
with activation of the right middle temporal gyrus during inclusion social
cue. Comput Hum Behav. 2016;,61:516-21.

Barry CT, Wong MY. Fear of missing out (FOMO): a generational phenomenon
or an individual difference? J Soc Pers Relatsh. 2020;37:2952-66.

Cheng P. The relationship between loneliness and adolescentsfear of missing
out: the mediating effect of social media use intensity. Chin J Clin Psychol.
2021,29:187-90.

Nicol CC. Self-determined motivation for solitude and relationship: scale
development and validation. Southern Illinois University at Carbondale; 2005.
Lu X, LiuT, Liu X, Yang H, Elhai JD. Nomophobia and relationships with latent
classes of solitude. Bull Menninger Clin. 2022;86:1-19.

Deci EL, Ryan RM. Intrinsic motivation and self-determination in human
behavior. New York: Plenum; 1985.

Beyens |, Frison E, Eggermont S.”l don't want to miss a thing": Adolescents'
fear of missing out and its relationship to adolescents'social needs, Facebook
use, and Facebook related stress. Comput Hum Behav. 2016,64:1-8.

Fritz MS, Mackinnon DP. Required sample size to detect the mediated effect.
Psychol Sci. 2007;18:233-9.

Luo J, Lu X, Liu T. Reliability and validity of the solitude behavior scale for
short version. Chin J Behav Med Brain Sci. 2022;31:174-9.

Sinclair SJ, Siefert CJ, Slavin-Mulford JM, Stein MB, Renna M, Blais MA. Psycho-
metric evaluation and normative data for the depression, anxiety, and stress
scales-21 (DASS-21) in a nonclinical sample of U.S. adults. Eval Health Prof.
2012;35:259-79.

Xia X, Pan W, Shang H, Zhang X, Gao S. Association between college students
solitude and depression: moderating effect of defense mechanism. Chin J
Health Psychol. 2022,30:113-8.

Dai X, Chen X, Yu J. Positive solitude and it's means of psychology. Chin J Clin
Psychol. 2011;19:830-3.

Teo AR, Chen JI, Kubo H, Katsuki R, Sato-Kasai M, Shimokawa N, et al. Devel-
opment and validation of the 25-item Hikikomori Questionnaire (HQ-25).
Psychiatry Clin Neurosci. 2018;72:780-8.

,

31

32,

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Page 8 of 8

Tateno M, Teo AR, Ukai W, Kanazawa J, Katsuki R, Kubo H, Kato TA, et al. Inter-
net addiction, smartphone addiction, and Hikikomori trait in japanese young
adult: social isolation and social network. Front Psychiatry. 2019;10:455.

Chen X, Zhou H. Loneliness”is the fate of all great souls? Solitude and rel-
evant research. Adv Psychol Sci. 2012,20:1850-9.

Korpela K, Staats H. The resorative qualities of being alone with nature. In:
Coplan RJ, Bowker JC, editors. The handbook of solitude: psychological per-
spectives on social isolation, social withdrawal, and being alone. New Jersey:
Wiley-Blackwell; 2013. pp. 351-367.

Rubin KH, Burgess KB, Coplan RJ. Social withdrawal and shyness. In: Smith PK,
Hart CK, editors. Blackwell handbook of childhood social development. New
Jersey: Blackwell Publishing; 2002. pp. 330-352.

Heimberg RG, Brockovich FA, Rapee RM. A cognitive behavioral model of
social anxiety disorder: update and extension. In Hofmann SG, DiBartolo PM
editors. Social anxiety. 2nd ed. San Diego: Academic Press; 2010. pp. 395-422.
Simon AE, Keller P, Cattapan K. Commentary about social avoidance

and its significance in adolescents and young adults. Psychiatry Res.
2021;297:113718.

De Jong-Gierveld J. Developing and testing a model of loneliness. J Pers Soc
Psychol. 1987,53:119-28.

Thomas V, Azmitia M. Motivation matters: development and validation of the
motivation for solitude scale — short form (MSS-SF). J Adolesc. 2019;70:33-42.
Nguyen TT, Ryan RM, Deci EL. Solitude as an approach to affective self-
regulation. Pers Soc Psychol Bull. 2018;44:92-106.

Nelson LJ. Going it alone: comparing subtypes of withdrawal on indices

of adjustment and maladjustment in emerging adulthood. Soc Dev.
2013;22:522-38.

Domenech-Abella J, Lara E, Rubio-Valera M, Olaya B, Moneta MV, Rico-Uribe
LA, et al. Loneliness and depression in the elderly: the role of social network.
Soc Psychiatry Psychiatr Epidemiol. 2017;52:381-90.

Tandon A, Dhir A, Almugren |, AINemer GN, Mantyméki M. Fear of missing out
(FoMO) among social media users: a systematic literature review, synthesis
and framework for future research. Internet Res. 2021;31:782-821.

Wang J, Mann F, Lloyd-Evans B, Ma R, Johnson S. Associations between loneli-
ness and perceived social support and outcomes of mental health problems:
a systematic review. BMC Psychiatry. 2018;18:156.

Gupta M, Sharma A. Fear of missing out: a brief overview of origin, theoreti-
cal underpinnings and relationship with mental health. World J Clin Cases.
2021;9:4881-9.

Lin P-H, Wang P-Y, Lin Y-L, Yang S-Y.Is it weird to enjoy solitude? Relationship
of solitude capacity with personality traits and physical and mental health in
junior college students. Int J Environ Res Public Health. 2020;17:5060.
Rozgonjuk D, Sindermann C, Elhai JD, Montag C. Individual differences in
fear of missing out (FOMO): age, gender, and the big five personality trait
domains, facets, and items. Personal Individ Differ. 2021;171:110546.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿The effect of fear of missing out on mental health: differences in different solitude behaviors
	﻿Abstract
	﻿Introduction
	﻿Method
	﻿Participants and procedure
	﻿Measurement

	﻿Result
	﻿Correlation analysis result among all variable
	﻿The role of solitude behavior in the relationship between FoMO and mental health
	﻿The role of solitude behavior in the relationship between FoMO and depression anxiety, and stress

	﻿Discussion
	﻿Conclusions
	﻿References


