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SYSTEMATIC REVIEW

SOLITARY EXPERIENCE AND PROBLEMATIC SOCIAL MEDIA USE AMONG YOUNG ADULTS:
A SYSTEMATIC REVIEW WITH RECOMMENDATIONS FOR FUTURE RESEARCH

Mattia Pezzi, Paola Corsano, Gianluca Santoro, Alessio Gori, Manuel Gdmez-Guadix, Alessandro Musetti

Abstract

Objective: This study was conducted to summarize existing studies on the
association between solitary experiences and problematic social media use (PSMU)
among young adults.

Method: A systematic review was performed according to the PRISMA
guidelines, implemented in Scopus, Web of Science, PubMed and PsycINFO. We
selected studies if they presented original data, assessed solitary experiences and
PSMU in young adults (i.e., 18-30 age range), were published in peer reviewed
journals between 2004 and 2023, and were written in English.

Results: After duplicate removal, 1,841 eligible studies were found. From these,
12 articles were selected, encompassing 4,009 participants. Most studies showed a
positive association between general loneliness and PSMU. Some of these suggested
that this relationship varies based on the facets of loneliness, other potential variables,
and the type of social media. No mediating factors were found. Few studies assessed
solitary experiences other than general loneliness, highlighting the need for a
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1. Introduction

Social media (SM) are Internet-based interactive
applications, defined as a tool through which user-
generated content can be created and shared (Aichner
et al., 2021), accessible through digital devices, such
as smartphones, tablets and computers. In recent years,
SM use has increased significantly, with a recent
estimation showing that there are 59.4% global SM
users (Petrosyan, 2023). This trend is particularly
marked among young adults (i.e., people between 18
and 30 years old; Coyne et al., 2013; Wilkinson &
Dunlop, 2020), with over 90% of them actively using
SM (Villanti et al., 2017). Young adulthood represents
a transitional period between the adolescence and
adulthood, characterized by passage from the family
context to the broader social context (Francesetti
et al., 2020), marked by significant changes, such
as university, work and the establishment of a new
autonomy (Vaterlaus et al., 2015). Most young adults
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use SM as an integral part of the daily life, which can
improve social capital, friendship formations, a sense of
community and reduce feelings of loneliness (Ryan et
al., 2017). Despite these advantages, a minority of users
can develop SM overuse, characterized by addiction-
like symptoms (Shannon et al., 2022; Shensa et al.,
2017). In spite of the amount of research in this area
and the diffusion of this phenomenon — a prevalence of
14% in individualistic cultures and 31% in collectivist
cultures was estimated (Cheng et al., 2021) —, there is
no agreement on the definition of a dysfunctional use
of SM. Indeed, the main psychiatric classifications (i.e.,
Diagnostic and Statistical Manual of Mental Disorders
Text Revision — DSM-5-TR and the International
Classification of Diseases 11%" Revision — ICD-11;
American Psychiatric Association, 2022; World Health
Organization, 2019) do not include diagnoses related to
dysfunctional SM behaviors. For this reason, we will
use the term ‘Problematic Social Media Use” (PSMU)
to refer to an excessive SM use associated with negative
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consequences (e.g., interference with work, interpersonal
conflicts) and addictive-like symptoms, such as withdrawal
and relapse (Fournier et al., 2023). Among young adults,
PSMU has been linked to increased psychopathological
symptoms and maladjustment, such as depression
(Vaterlaus et al., 2015) and anxiety (Barbar et al., 2021;
Malaeb et al., 2021; Shannon et al., 2022; Vannucci
et al., 2017), stress (Shannon et al., 2022), as well as
low self-esteem (Samra et al., 2022), and a poor sleep
quality (Moretta et al., 2023). Furthermore, PSMU has
been found to be related to different solitary experiences,
such as low social connectedness (Savci & Aysan, 2017),
high levels of loneliness (Griffiths et al., 2014; O’Day
& Heimberg, 2021) and high perceived social isolation
(Galanaki, 2004; Primack et al., 2017). However,
previous findings concerning the relationships between
PSMU and different forms of solitary experiences
among young adults have not been summarized in a
comprehensive overview.

1.1. Solitary experiences and problematic
social media use

Solitary experience can be conceptualized as a not
unitary phenomenon which encompasses both objective
and subjective forms (Galanaki, 2004; Goossens et al.,
2009). Objective forms concern an absence of social
interactions (e.g., aloneness, social withdrawal and
social isolation), whereas subjective forms refer to
the individuals’ feelings about their solitary condition
(e.g., loneliness and solitude). An objective form of
solitary experience is the aloneness, which refers to the
state characterized by the lack of communication with
others (Galanaki, 2004). Aloneness is not necessarily
associated with unpleasant feelings (Majorano et al.,
2015) and can occur through social withdrawal (i.e.,
the voluntary behavior of withdrawing oneself from
social situations). In fact, various reasons might lead
to social withdrawal (Rubin & Coplan, 2004; Wang
et al., 2013), such as social anxiety (Gazelle & Ladd,
2003), a disinterest towards social interactions (Coplan
et al., 2004), or the engagement in enjoyable activities
which do not involve other people (Ost Mor et al.,
2021). Additionally, the term “social isolation” refers
to the objective lack of social network and support
(Nicholson, 2009).

Moreover, an individual, either in the objective
state of aloneness or in the presence of other people,
may experience different feelings of being alone,
i.e., subjective forms of solitary experience. Among
the subjective solitary experiences is loneliness,
which can be described through a unidimensional or
multidimensional perspective. From a unidimensional
or general approach, loneliness is a subjective condition
(Asher & Paquette, 2003) characterized by a state of
unpleasure and discomfort, which occurs when an
individual’s social relationships are significantly lacking
in terms of quantity or quality (Perlman & Peplau, 1998).
From a multidimensional approach, Weiss (1973) has
distinguished between an emotional loneliness, which
denotes a lack of deep and intimate bond with another
individual, and a social loneliness, which denotes the
lack of a social network of which the individual belongs.
Both emotional and social loneliness are marked
by a negative emotional experience. Furthermore,
an individual can feel lonely in relation to specific
interpersonal contexts (Cramer & Barry, 1999; Maes
et al., 2022). Specifically, Schmidt and Sermat (1983)
have distinguished among four domains of loneliness:
romantic/sexual loneliness, occurring within a romantic
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or sexual context; friendship loneliness, involving peer
friendship relationships; family loneliness, occurring
within the family setting; and loneliness in a larger
group or the community, encompassing a broader social
and community dimension.

In addition to the emotional negative forms of
subjective solitary experience, various scholars have
focused on solitude, often called “positive solitude”.
With this term, Ost Mor et al. (2021) refers to the choice
to use one’s time for a significant and pleasant activity
or experience, made by and for oneself. Unlike general
loneliness, which is associated with psychopathology
(Hawkley & Cacioppo, 2010) and problematic use of
Internet platforms (Moretta & Buodo, 2020), solitude
is linked with adaptive and positive developmental
outcomes (Long et al., 2003; Nguyen et al., 2018;
Thomas, 2023; Weinstein et al., 2021; White et al.,
2022). For example, suppose a person who, after a day
of work among others, chooses to spend some time
alone, taking a walk outdoors. They may experience
several benefits at that moment, like self-connection and
self-exploration, as well as stress reduction and mood
regulation (Thomas, 2023).

Therefore, sometimes being alone is neither sought
nor desired and is experienced with negative feelings
(Laursen & Hartl, 2013), while at other times individuals
may be driven by internal motivations to be alone
(Baumeister & Leary, 1995; Corsano et al., 2011). The
motivations for solitary behaviors can be understood
in the context of Self Determination Theory (Deci &
Ryan, 2000), in which the role of the volitional aspect
of autonomous behavior is emphasized. According
to this theory, the positive outcomes related to being
alone are not directly linked to the frequency of solitary
or interpersonal activities but may vary according to
the degree and type of motivation experienced by the
individuals, in relation to how self-determined they
feel (Corsano et al., 2011). In fact, perceiving oneself
as intrinsically motivated in the enactment of solitary
behaviors is associated with several indicators of well-
being and social adaptation (Beiswenger, 2008).

Furthermore, solitary experience, whether objective
or subjective, and the contexts in which it is experienced,
can vary according to specific developmental period
of the individual (Larson, 1990). For example, while
in adolescence peer- and parent-related loneliness are
relevant (Majorano et al., 2015), in young adulthood
other relational contexts such as romantic relationships
(Furman & Collibee, 2014), work and preparation
for adulthood become more salient (Kohutova et al.,
2021). Compared to early adolescents, late adolescents
and young adults seem to seek more alone time and to
experience it more positively (Long & Averill, 2003),
even if they show higher levels of loneliness than older
ages (Hawkley et al., 2022). In fact, young adults are
likely to exhibit needs for establishing close bonds,
and when their actual social interactions do not align
with these needs, they may experience high levels of
loneliness (Adamczyk, 2018; Gallardo et al., 2018),
which is increasingly prevalent among this population
(Buecker et al., 2021).

Although solitary experiences are distinct from
each other, previous research have examined the role of
few forms of solitary experiences in PSMU. A recent
systematic review, that investigated the relationships
between loneliness and patterns of SM use, has found that
there is some evidence showing a positive association
between loneliness and PSMU among young adults
(O’Day & Heimberg, 2021). Another systematic review
(Ahmed & Vaghefi, 2021) and a meta-analysis (Zhang
et al., 2022) supported the existence of this significant
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association in the general population. These findings
might be explained through the Compensatory Internet
Use Theory (Kardefelt-Winther, 2014). From this
framework, psychosocial difficulties and psychological
vulnerabilities might lead individuals to excessively
engage in SM use as a coping strategy (Costanzo et al.,
2021; Musetti et al., 2021, 2022; Russo et al., 2022).
However, these patterns of SM use might constitute
a maladaptive strategy that impairs individuals’
functioning (Ciudad-Fernandez et al., 2024). Therefore,
loneliness, and other psychosocial difficulties, might
lead young adults to PSMU, that in turns might reduce
the quantity and quality of face-to-face interactions
with others and, thus, maintain or reinforce feelings
of loneliness (Kim et al., 2009; Nowland et al., 2018).
Also, young adults exhibiting PSMU might be more
prone to use SM passively (e.g., monitoring the lives of
others without interacting socially; viewing updates and
profiles of others without actively engaging), perceiving
themselves as socially isolated and alone (Zhao, 2006).

It is noteworthy that some recent findings provide
additional insight on the relationships between solitary
experiences and PSMU among young adults. Hill
and Zheng (2018) have found a positive association
between the desire for SM use and the desire for solitary
behaviors; this suggests that young adults who tend to
use SM prefer more isolation and time to themselves.
Furthermore, it has been found that young adults with
low face-to-face social support seek more social support
through SM, potentially leading to an increased risk
of PSMU (Meshi & Ellithorpe, 2021). These findings
support the needs to better understand how solitary
experiences might lead individuals to engage in PSMU.
In line with Schimmenti’s model (2023), the problematic
use of Internet platforms, including PSMU, can be
conceptualized as a means to satisfy specific needs,
which could involve different solitary experiences.
Thus, it is essential to consider the role of different
forms of solitary experiences in PSMU.

1.2. Aims

To date, two systematic reviews (Ahmed & Vaghefi,
2021; O’Day & Heimberg, 2021) and a meta-analysis
(Zhang et al.,, 2022) have considered loneliness in
relation to PSMU. However, no systematic review has
comprehensively examined additional forms of solitary
experiences from a multidimensional perspective, such
as aloneness or solitude, limiting the possibility of a
deep understanding of the topic. Indeed, it could be
relevant to understand how different forms of solitary
experiences relate to PSMU; for instance, according
to the Compensatory Internet Use Theory (Kardefelt-
Winther, 2014), individuals might problematically
use SM to cope with psychosocial challenges such
as loneliness. However, it is unclear if PSMU differs
between lonely individuals who are objectively alone
and those who often engage in social interactions.
Furthermore, no review has examined the potential
role of positive solitude in preventing PSMU.
Therefore, with this systematic review we intend to
comprehensively outline all the literature that has
considered the association between specific solitary
experiences and PSMU in young adults. To fill the gaps
in the literature: a) we aim to comprehensively examine
associations between a range of solitary experiences
(i.e., loneliness, aloneness, solitude, social isolation,
and social withdrawal) and PSMU; b) we will examine
the role of potential mediators. The findings of this
systematic review could have relevant implications for
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future studies and personalized interventions for young
adults at risk of PSMU.

2. Method

This study was based on the guidelines of the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement (Page et al.,
2021). For a thorough and transparent methodological
procedure, the protocol of this review was registered
on the International Prospective Register of Systematic
Reviews (PROSPERO) on 10 December 2022
(registration number: CRD42022378205).

2.1. Information sources and search strategy

The systematic literature search began on December
1, 2022, by two authors (MP and AM). The review was
updated through a second literature search on June 30,
2023. Articles were found from the Scopus, Web of
Science, PubMed and PsycINFO web databases. The
search strategy used consisted of a combination of key
elements identified to answer the search question of
this review, using Boolean AND/OR operators, and
restricted to titles, abstracts and keywords.

The search string was: (“grindr” OR “spotify”
OR “music stream*” OR “pinterest” OR “reddit”
OR “tinder” OR “whatsapp” OR “facebook” OR
“instagram” OR “twitter” OR “youtube” OR “snapchat”
OR ““tiktok” OR “social media” OR “social network*””)
AND (“lonel*” OR “alone*” OR “solit*” OR “social
isolat*” OR “social withdraw*””) AND (“problematic*”
OR “pathologic*” OR “disorder*” OR “misus* OR
“overus*” OR “compulsive*” OR “excessive*” OR
“addict*” OR “abus*”). No further filter was applied.

2.2. Eligibility criteria

Studies were required to meet all the following
inclusion criteria (IC):

* ICl: contain quantitative, qualitative,
methods approaches (empirical data);

e IC2: use a measure of solitary experience
(loneliness, aloneness, solitude, social withdrawal,
isolation);

e IC3: use a measure of PSMU;

* IC4: date of publication between January 1, 2004
and June 30, 2023 (this is because Facebook was
launched in 2004 and it is unlikely that studies
conducted before 2004 included measures of
PSMU);

e ICS5: published in peer-reviewed journals, written
in English;

* [IC6: participants aged between 18 and 30 years.

mixed

Studies were excluded if they met one of the
following exclusion criteria (EX):

* EXI: review papers, case reports, commentaries,
editorials, meeting abstracts.

2.3. Identification and selection of empirical
studies

Once all articles were retrieved from each database,
they were then exported to the Rayyan systematic
review website (https://www.rayyan.ai). After removal
of duplicates, two authors (MP and AM) independently
assessed titles and abstracts to select relevant studies.
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After this preliminary screening, the results were
compared and, in case of disagreements, the two
authors resolved them by consensus. The suitability
assessment was subsequently carried out using the full
texts. All studies that met the inclusion criteria and did
not meet any of the exclusion criteria were analyzed for
data extraction (figure 1).

2.4. Risk of bias

The Quality Assessment Tool for Observational
Cohort and Cross-Sectional — Studies (National
Institutes of Health, 2017) was used for the analysis
and assessment of the risk of bias. This tool comprises
14 items and the assessment includes: questions on

Figure 1. Flow diagram of the search strategy: Modified from the Preferred Reporting Items for Systematic reviews
and Meta-Analyses statement flow diagram (Page et al., 2021)

[ Identification of studies via databases and registers ]
r N
Records identified through Additional records identified
database searching through cther sources
[m=3,148) (n=10)
B Scopus: 1,364
= Webof Science: 921
= PubMed: 425
E Psycinfo: 438
=
S
Y ¥
.
Records after duplicates removed
[m=1841)
Records excluded by not
! meeting the including and
excluding criteriaand
Records screened by irrelevant studies
abstracts andtitles - (n=1,741)
= [m=1841)
=
i
¢
A
- Additional records
identified through a
zecond literature search
in=2
¥
Full-text articles assessed for
eligibility - Full-text articles excluded,
(n=103) with reasons
o [n=151)
+« 4] non-pertinent
outcome
« 2 not publishedin
peer-reviewed
= journals
E . * 43 non-pertinent
l_..l .
= Studies includedin pnpulatln.n _
gualitative synthesis * 5 ”'DF availablein
in=12) English
|

Clinical Neuropsychiatry (2024) 21, 4

287



Mattia Pezzi et al.

the clarity of the study, justification of sample size,
participation rate, representativeness of the target
population, sample selection, validity and reliability of
measures, and consideration of possible confounding
variables. Each item was answered Yes, No or Not
applicable, establishing the following score ranges for
each study: 0-5 = poor quality, 6-9 = fair quality and 10-

14 = good quality. Subsequently, two authors (MP and
AM) performed the quality assessment independently
and then compared the quality judgements for each
study; for this purpose, a score was assigned to each
quality judgement, i.e., poor (0), fair (1) and good
(2). These scores were useful in order to calculate the
degree of agreement between reviewers and to assign

Table 1. Studies on problematic social media use and solitary experience included in the review

Sample .. Solitary
characteristics -
Authors . experience i
Country Design N (gender . Findings
(year) o theoretical
distribution) Age model
=range (M, SD)
Bakry etal.  Saudi Cross N =302 (gender=na) General Correlation analysis
(2022) Arabia  sectional age=19-25(M=ng, loneliness Loneliness was positively linked with social
SD = na) media addiction (r =.361, p <.001).
Casingcasing United Cross N =280 (81.8% General Correlation analysis
etal. (2023) Kingdom sectional females) loneliness Facebook addiction was positively linked with
Age=18-25 loneliness (r=.293, p <.01).
(M=22.01,5D=3.76)
Cudoetal. Poland Cross N =619 (91.8% Early Hierarchical regression analysis
(2020) sectional  females) maladaptive Problematic Facebook use was negatively
Age =18-30 schemas linked with early maladaptive schema of
(M=21.34,sD=2.41) ©of soll.tary social isolation/alienation (B = -.19) and
experience was not linked with maladaptive schema of
abandonment (B = -.06, ns).
Hammad & Saudi Cross N =330 (gender =na) General Regression analysis
Awed (2023) Arabia sectional  pge =19-23 loneliness Social media addiction was positively linked
(M=21.1,5D=2.52) with loneliness (B =.114, p =.01).
Hamsa et al. India Cross N =500 (100% Contextual Correlation analysis
(2020) sectional females) loneliness WhatsApp dependence was weakly and
Age = 18-25 (contexF of negatively linked with loneliness in the
(M=21.05,5D=0.79) romgn‘uc@exual context of romantic/sexual relationship,
relationship, relationship with family, friends at the edge
rellatlonshlp of significance (r = -.026, p = .05).
with family and
friends)
Kircaburun  Turkey Cross N =460 (61% General Correlation analysis, Structural Equation
et al. (2020) sectional females) loneliness Model
Age = 18-26 PSMU was positively associate with
(M =19.74, 5D = 1.49) loneliness in bivariate (r = .26, p <.001) but
not multivariate analysis.
Piko et al. Hungary Cross N =303 (78.7% General Zero-order correlations
(2022) sectional  females) loneliness Social media addiction was positively linked
Age =18-30 with loneliness (r=.18, p <.01).
(M=23.2,5D=2.7)
Ponnusamy Malaysia Cross N =364 (51.1% General Partial Least Square path modelling
etal. (2020) sectional  females) loneliness Instagram addiction had a positive influence
Age = 19-26 on loneliness (B =.211, p <.01).
(M = na, SD = na)
Rajesh & India Cross N =114 (31.6% General Pearson product-moment correlation,
Rangaiah sectional females) loneliness regression analysis
(2020) Age = 18-30 Loneliness was positively linked with
(M = na, SD = na) Facebook addiction (r=.38, p <.01).
Loneliness positively and significantly
predicted Facebook addiction (B =.38, t =
437, p <.001).
Tuck & United Cross N =176 (54.0% General Hierarchical regression analysis, Pearson
Thompson  States sectional females) loneliness zero-order correlations
(2021) Age =18-29 Social networking sites addiction positively
(M =20.00, SD =1.26) predicted loneliness during COVID-19 (B = .50,
t=2.78, p =.006). Change in social networking
sites addiction during COVID-19 was not
associated with loneliness (r=.12, p =.31).
288 Clinical Neuropsychiatry (2024) 21, 4



Solitary experience and problematic social media use

Table 1. Continued

Yang et al. United Longitu-  N,=219 (74%
(2020) States dinal females)
n,= 136 (74%
females)
Age =18-23
(M =18.29, SD = 0.75)
Zhou & China Cross N =342 (67.8%
Leung sectional females)
(2012)
Age =18-22

(M = na, SD = na)

General
loneliness

General
loneliness

Correlation analysis, Structural Equation
Model

Loneliness at T2 was not significantly associated
with compulsive social media use at T1 (r=0.02,
ns) and at T2 (r=.12, ns). Rumination at T1 did
not mediate the association between loneliness
at T1 and compulsive social media use at T2 (B =
.03, p=.176).

Regression analysis

Loneliness positively predicted social
networking sites-game addiction (B = .09, p
<.05).

a final quality rate to each study, considering 0-0.5 =
poor quality, 1-1.5 = fair quality and 2 = good quality
(see Wolford-Clevenger et al., 2018). The results of the
qualitative assessment are presented in Appendix A (see
table S1).

2.5. Synthesis of results

The data extraction was performed by two authors
(MP and AM). The data collected from each full-
text study were about general information of the
study, methodology, measures and key findings. The
data extracted were synthesized in the following
domains: Author(s); Year; Document type; Location;
Study design (e.g., cross-sectional survey); Sample
characteristics; Measurement instruments for solitary
experience; Solitary experience theoretical model;
Measurement instruments for problematic social media
use; Key findings.

3. Results
3.1. Overview of empirical studies

The initial database search found 3,148 articles.
After removing duplicate records, 1,841 articles were
considered. Afterwards, examination of the titles and
abstracts identified 103 studies that met the inclusion
criteria. After reviewing the full text, a further 91
articles were excluded, while 12 were deemed suitable
by the authors for our systematic review.

3.2. Characteristics of studies

Of the 12 studies included in our review, 11 were
cross-sectional and one longitudinal; these studies were
conducted on a total of 4,009 participants (M = 334),
with sample sizes ranging from 114 to 619 (see table
1). The proportion of women was 61.2%, while that
of men was 38.8% (information not available for two
samples), and all studies but one included both males
and females.The age of the participants, consistent with
the age criterion selected for our systematic review,
ranged from 18 to 30 years with M = 20.84 and
SD = 1.49 (partial or no information available for
four samples). Finally, four studies were conducted
in East Asia (India, Malaysia, China), three in Europe
(Hungary, Poland, United Kingdom), two in the United
States, two in Saudi Arabia and one in Turkey.

The measurement instruments used in the studies,
the frequency of their use and the construct dimensions
evaluated are shown in table 2. Seven different
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instruments were used to assess PSMU; specifically, six
studies used one of Bergen’s addiction scales (Bergen
Facebook Addiction Scale [BFAS; Andreassen et al.,
2012], Bergen Facebook Addiction Scale modified for
WhatsApp use [Hamsa et al., 2020], Bergen Social
Media Addiction Scale [BSMAS; Andreassen et al.,
2016], Bergen Instagram Addiction Scale [BIAS;
Ballarotto et al., 2021]), which were found to be the
mostwidely used instrument for detecting PSMU.

Ten of the articles included in this review adopted
a general model of loneliness; this phenomenon was
assessed using seven different instruments, with the
Revised UCLA Loneliness Scale (Russell et al., 1978),
including the derived UCLA Loneliness Scale — version
3 (Russell, 1996), being the most frequently used self-
report instrument, i.e., in six studies. Only one study
adopted a contextual model of loneliness (Hamsa et
al., 2020), considering the context of romantic/sexual
relationship, relationship with family and friends; these
contexts were assessed with the Differential Loneliness
Scale — Short student version (DLS-SSV; Schmidt &
Sermat, 1983).

3.3. Quality assessment

The quality assessment of the studies included in
this systematic review was carried out using the Quality
Assessment Tool for Observational Cohort and Cross-
Sectional Studies (National Institutes of Health, 2017).
Firstly, a degree of agreement between the reviewers
of 75% was calculated, which shows a good degree
of agreement between the two authors. Regarding the
quality of the individual studies, five studies (41.7% of
the total) were rated as poor quality, six studies (50%
of the total) had fair quality, and one study had good
quality (8.3% of the total). The average quality of the
studies was 0.79 (SD = 0.54) on a scale of 0-2.

3.4. Main findings

3.4.1. Direct associations between solitary experience
and problematic social media use

3.4.1.1. General model of loneliness

Of the total studies included in this systematic
review, 10 adopted a general model of loneliness, noting
this phenomenon as a unique dimension. Nine of these
studies found a cross-sectional positive association
between loneliness and PSMU (Bakry et al., 2022;
Casingcasing et al., 2023; Hammad & Awed, 2023;
Kircaburun et al., 2020; Piko et al., 2022; Ponnusamy
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et al.,, 2020; Rajesh & Rangaiah, 2020; Tuck &
Thompson, 2021; Zhou & Leung, 2012). Among these,
one study (Kircaburun et al., 2020) found that loneliness
was positively associated with PSMU through Pearson’s
correlations, and that loneliness was a not significant predictor
of PSMU through a multivariate analysis comprising several
potential predictors (e.g., loneliness). Finally, no longitudinal
association was found between loneliness and PSMU
(Yang et al., 2020).

3.4.1.2. Contextual model of loneliness

Only one study, among those included in our review,
adopted a contextual model of loneliness, observing this
phenomenon as multicomponent (Hamsa et al., 2020).
The results showed that loneliness in the context of
romantic/sexual relationships, relationships with family
and with friendswas negatively and weakly associated
with PSMU in a sample of female young adults.

3.4.1.3. Early maladaptive schemas of solitary
experience

A study by Cudo et al. (2020) investigated the
relationship between early maladaptive schemas (EMS;
i.e., time-stable and cognitive-emotional representations
that develop in childhood and are reworked throughout
an individual’s life, determining information about
themselves and the world; Young, 2014) and the
problematic use of a specific SM platform, that is
Facebook. Despite bivariate correlation analyses showed
that problematic Facebook use was not significantly
associated with the social isolation/alienation schema
(i.e., the representation that the subject is different from
others and excluded from society) and significantly
associated with the abandonment schema (i.e., the
representation that others are incapable of providing
emotional support because they are precarious; Cudo
et al., 2020), a multivariate analysis found that social
isolation/alienation schema was a significant negative
predictor of problematic Facebook use.

3.4.2. Mediators of the associations between solitary
experience and problematic social media use

The only longitudinal study found that rumination
(i.e., a type of attention to one’s thoughts characterized
by negative valence, usually focused on negative
experiences) did not mediate the association between
loneliness and PSMU (Yang et al., 2020).

4. Discussion

The aim of this systematic review was to outline
the existing studies that have investigated direct and
indirect associations between different forms of solitary
experiences and PSMU in the young adult population.
All the studies included in our review focused only
on subjective forms of solitary experiences. They all
considered loneliness, which is the negative emotional
aspect, except for one study that considered (cognitive-
emotional) early schemas related to solitary experiences.
The current review shows that, among young adults,
general loneliness is positively associated with PSMU in
cross-sectional but not in the longitudinal study. Notably,
there is some evidence suggesting that general loneliness
might have no significant effects on PSMU, taking
into account the effects of other variables on PSMU
(Kircaburun et al., 2020). In addition, one study in the
present review (Hamsa et al., 2020) found a negative
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negligible association between contextual loneliness
and PSMU. Furthermore, no studies were found on the
relationship between PSMU and other aspects of solitary
experiences, such as aloneness and positive solitude.
These findings highlight that further research is needed to
investigate the relationships between PSMU and specific
forms of solitary experiences. In fact, a general and
unidimensional perspective on solitary experiences is
too simplifying as it is 1) unable to consider different and
specific forms of solitary experiences and 2) potentially
misleading as it could limit the understanding of the
processes involved in PSMU. For example, future studies
could investigate whether transient or chronic forms of
loneliness, as well as its contextual forms, could be related
to PSMU differently, or whether aloneness is associated
with PSMU regardless of high levels of loneliness. In
addition, considering solitude as a subjective solitary
experience different from loneliness might be helpful in
understanding if this could be a protective factor toward
the development of PSMU. Thus, this review represents
an important research and conceptual call to consider
solitary experience as multidimensional phenomenon,
supporting skepticism toward a generic perspective to
solitary experience, which risks missing the important
facets of these specific experiences in relation to PSMU.

4.1. Findings based on general model of
loneliness

All the reviewed cross-sectional studies found a
positive correlation between general loneliness and
PSMU related to social networking sites (Facebook,
Instagram, Snapchat, Twitter), social networking sites-
games and WhatsApp. These findings are consistent
and extend the results of previous systematic reviews
(Ahmed & Vaghefi, 2021; O’Day & Heimberg, 2021)
and the meta-analysis by Zhang et al. (2022) focused on
a broader age range of SM users.

However, Kircaburun and colleagues (2020) have
found that general loneliness may have no effects on
PSMU, when other potential predictors are concurrently
investigated. This suggests that other variables might
be more relevant (e.g., depression) than loneliness in
fostering PSMU. Also, it is noteworthy that Kircaburun
et al. (2020) have assessed a transient form of general
loneliness through a shortened 4-item version ofthe UCLA
— Loneliness Scale (Eskin, 2001) rather than a chronic
form of it (i.e., a trait-like variable). Previous research
has shown that chronic loneliness is associated with
higher levels of psychopathology compared to transient
loneliness (Hawkley & Cacioppo, 2010; Martin-Maria
et al., 2020). Therefore, further studies could investigate
whether chronic loneliness is significantly associated
with PSMU, even when controlling for personality traits
and psychopathology.

Furthermore, the only longitudinal study included in
our review found no association between loneliness and
PSMU (Yang et al., 2020). Nevertheless, other studies
have found that general loneliness may be longitudinally
associated with PSMU in different age groups (Marttila
etal.,2021; Wu et al., 2024). These inconsistent findings
might be partly explained by the different measures
assessing loneliness that have been employed in these
studies. Thus, the long-term relationship between
loneliness and PSMU deserves further investigation,
differentiating loneliness based on its contextual factors
and chronic or transient stability.
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4.2. Findings based on contextual model of
loneliness

One of the reviewed studies found a negative
negligible correlation between contextual loneliness
(i.e., loneliness in romantic/sexual, friends and family
relationship contexts) and PSMU in the context of
WhatsApp use among young adults (Hamsa et al.,
2020). Interestingly, this finding contrasts with the
results of a reviewed study (Bakry et al., 2022) and
Nagar et al. (2021), who found that general loneliness
positively predicts problematic WhatsApp use.
Adopting caution, as the correlation found is very weak,
this divergence could be explained by the loneliness’
model used, suggesting that loneliness when measured
contextually correlates differently with PSMU. Thus,
assessing different forms of loneliness might provide
more accurate information on the processes involved
in PSMU. In fact, in the case of WhatsApp use, some
young adults, in order to compensate (Kardefelt-
Winther, 2014) their psychosocial difficulties (e.g.,
loneliness), may tend to connect through instant
messaging apps, maintaining or reinforcing the general
perception of those negative states, but at the same
time decreasing some specific contexts of loneliness.
A study by Bardi and Brady (2010) showed that very
often people are motivated to use WhatsApp to decrease
the perception of loneliness. According to stimulation
hypothesis, which argues that the use of SM and the
Internet could enrich existing relationships, having a
positive impact on personal well-being (Bryant et al.,
20006), problematic WhatsApp use could decrease some
specific contexts of loneliness (e.g., romantic/sexual and
friendship contexts) as it would increase perceptions of
stable bonds, fostering a group identity (Kaye & Quinn,
2020). In fact, it should be noted that WhatsApp, more
than other SM, is characterized by ease and immediacy
of communication and a greater sense of presence of
others (Karapanos et al., 2016), and by the possibility
of immediate participation in group chats, which could
foster a sense of inclusion and belonging.

4.3. Findings based on early maladaptive
schemas of solitary experience

One of the reviewed studies has found that
problematic Facebook use was positively correlated with
EMS of abandonment and that it was not significantly
associated with EMS of social isolation/alienation.
However, multivariate analysis showed that EMS of
social isolation/alienation was a significant predictor of
decreased levels of problematic Facebook use and that
EMS of abandonment was not a significant predictor,
when their effects were controlled for the characteristics
of Facebook use (Cudo et al., 2020). It is important
consider that unlike loneliness, which is an emotional
negative state (state-like variable), EMS are time-stable
schemas (trait-like variable) formed during childhood
(Young, 2014). These results suggest that the features
of Facebook might be highly relevant to explain the
relationships between specific EMS and problematic
patterns use of this SM platform. For example, Cudo
et al. (2020) found that the EMS of approval seeking
(i.e., the belief that social approval is needed to perceive
oneself as valuable) was a significant predictor of
increased problematic Facebook use. Therefore, among
young adults, low levels of EMS of social isolation/
alienation and high levels of approval seeking could
associate with a greater orientation of the individual
towards positive feedback by others through Facebook,
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displacing the time spent from their offline relationships
and significantly increasing their SM use (Kraut et al.,
1998).

4.4. Mediators of the relationships between
solitary experience and problematic social
media use

Our review shows that general loneliness was not
longitudinally associated directly or indirectly (via
rumination) with PSMU in young adult population (Yang
et al., 2020).

4.5. Implications

First of all, the results of the current systematic review
have some important research implications. In fact, all
studies conducted on the relationship between PSMU and
solitary experience in young adults have focused only
on subjective forms of the latter and most of them have
considered them as a unitary construct, adopting a general
model of loneliness. The only study that considered
loneliness from a contextual perspective (Hamsa et
al., 2020) has found different results from studies that
adopted a general model, supporting the importance
by examining the role of different forms of solitary
experience. Consequently, our review underscores the
necessity of embracing a multidimensional perspective
on solitary experiences to enhance the understanding of
their interplay with PSMU. Without this research and
conceptual perspective, there would be a risk of missing
the relationships with the different and specific solitary
experiences, such as the various forms of loneliness, as
well as the objective dimension (i.e., aloneness) and the
subjective and positive dimension (i.e., solitude).

In addition to research implications, there are also
socio-educational and clinical ones. As there is no
empirical evidence which elucidates the causality of the
relationship between general loneliness and PSMU, it may
be important to intervene in both aspects. The positive
association between PSMU and loneliness among young
adults should, in fact, lead to greater awareness on the part
of care professions and institutions. For example, youth
policies should focus on providing effective socializing
environments for young adults, which can be important
alternatives to prevent loneliness and PSMU. Whereas
from a prevention perspective, parents and figures such
as teachers, educators and social workers should promote
from the early school years onwards, a conscious SM use
that can enrich and create bonds, which can offset states
of loneliness (Blasko & Castelli, 2022). Indeed, training
these professionals on psychosocial aspects of mental
health in relation to the use of technology, is crucial for
the prevention of the development of PSMU. This could
result in social and emotional learning-based programs
(Durlak et al., 2011) at schools and universities, as well
as the creation of prevention projects on PSMU, on its
assessment and its consequences; awareness of negative
feelings related to loneliness; the creation of workshops
focused on the recognition and management of SM use
(Bakry et al., 2022).

Beyond the preventive context, it is possible to suggest
targeted interventions for young people showing PSMU
and loneliness. For example, a recent meta-analysis
observed that in young adults, group interventions
focusing on social and emotional skills had the best
clinical outcomes for reducing loneliness compared
with other types of interventions (Eccles & Qualter,
2021). Therefore, clinical actions could be focused on
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emotion management and social skills training of those
young adults who feel lonely and are less experienced in
creating offline social connections and support, as well as
promoting online social connections and support through
a conscious use of SM (O’Day & Heimberg, 2021).

4.6. Limitations

Despite the large amount of research on PSMU,
we found a small number of studies (n = 12) eligible
for our inclusion criteria, which could provide partial
information on the topic. In fact, our research focused
only on the 18-30 year old population, meaning that
many of the initial articles were removed. In addition
to this, an average quality of 0.79 on a scale of 0-2 was
assessed, indicating a relatively low-quality score,
which may have affected the results of our review.
Therefore, a series of limitations should be highlighted
in the reviewed studies. Firstly, most of these (11 out of
12) are cross-sectional studies, limiting the observation
of the temporal relationships between PSMU and
solitary experience. The only longitudinal study did
not find a relationship between PSMU and general
loneliness at a follow-up of 3.6 months between time
1 and time 2. However, it should be noted that the
reduced longitudinal follow-up of this study could
make it difficult to detect changes in the variables over
time. Moreover, little is known about the relationship
between PSMU and the different contexts of loneliness,
as it was considered by only one study among those
included. Indeed, it is essential to consider the different
contexts of loneliness in young adults, as some of
these (e.g., romantic/sexual contexts) are more salient
than others (Furman & Collibee, 2014). In line with
this, 11 out of 12 studies in our review also focused
only on young adult university students, not including
neither workers nor those without employment or not
in education. The homogeneity of the population may
limit the external validity of the results, as young adult
workers may show feelings of loneliness specific to
their work context (Wright & Silard, 2022), which
might have different implications in relation to SM
use, and those without employment or not in education
could be a vulnerable and interesting group regarding
the relationship between PSMU and solitary experience.
Another limitation is that only one study considered a
potential mediating mechanism between loneliness and
PSMU with insignificant results. This makes it hard to
answer the second objective of our systematic review.

4.7. Conclusion and future directions

This was the first study aimed at systematically
reviewing the relationship between different forms
of solitary experience and PSMU among young
adults. Our systematic review showed a restricted
focus of the literature in this area, as all the studies
considered only subjective and negative dimensions
of solitary experience (i.e., loneliness and social
isolation/alienation EMS), and among them almost all
have considered loneliness through a general model.
Moreover, the objective (i.e., aloneness) and positive
(i.e., solitude) dimensions of solitary experience have
not been examined in the studies carried out to date,
limiting our understanding of the underlying or related
processes of PSMU. It is crucial for future research
to consider other dimensions of solitary experience
in order to broaden the possibility of interventions
oriented to PSMU. For example, given that solitude is
associated with various positive outcomes (Long et al.,
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2003; Nguyen et al., 2018; Thomas, 2023; Weinstein
et al., 2021; White et al., 2022), future research could
focus on how it is linked to different modalities of SM
use. It is possible that using SM seeking experiences of
solitude is a protective factor for the development of
problematic SM or Internet use. In this regard, future
research could investigate whether loneliness and
solitude may act as mediators between psychosocial
vulnerabilities and PSMU. Similarly, in line with
Self Determination Theory, further studies could
explore the relationships between motivations for
interpersonal and solitary behaviors, motivations for
SM use, and PSMU, to shed light on the underlying
motives leading to PMSU. In addition, it could be that
promoting “solitude skills” (Thomas, 2021) through
validation of one’s solitary activities in educational
settings, could benefit and protect from loneliness and
PSMU. These observations highlight the need to gather
new evidence, in order to develop new interventions
focusing both on PSMU and the well-being, especially
among young adults, who seems to seek solitude more
than other age groups (Long & Averill, 2003; Nguyen
et al., 2019; Thomas & Azmitia, 2019). Moreover,
future research should clarify the role of subjective
and objective solitary experiences in relation to PSMU.
For example, studies employing a centered-person
approach could be implemented to identify individuals
based on both subjective dimensions (e.g., loneliness,
solitude) and objective dimensions (e.g., aloneness) of
solitary experience, and investigate their SM usages.
Furthermore, our study showed that among young
adults PSMU was cross-sectionally and positively
associated with general loneliness and, in the case of
problematic WhatsApp use, negatively correlated with
contextual loneliness. Further studies are needed to
investigate the relationship between different contexts
of solitary experience in relation to PSMU. It could
be that the use of certain SM, such as dating apps
(e.g., Tinder, Grindr) could be facilitated by specific
contexts of loneliness, such as the romantic/sexual
one, salient for the developmental period of young
adulthood (Furman & Collibee, 2014). In line with this,
it would also be important to observe specific contexts
of solitude, understanding whether a romantic/sexual
solitude could be a protective factor towards PSMU
related to dating apps.

A negative association emerged between the EMS
of social isolation/alienation and the problematic use
of a specific SM platform, that is Facebook. It would
be important to investigate the hypothetical association
between different EMS and the seeking for social
connectedness, understanding how individuals displace
their relationships, differentiating between offline
and online social support, through longitudinal study
design. In accordance with this, given that most of the
studies were cross-sectional, it would be necessary to
carry out studies with longer follow-ups and with more
time points that allow for disentangling the temporal
relationships between SM use and solitary experience,
to better outline causal relations.

In addition, not enough studies have been found to
understand the possible mediating mechanisms between
the solitary experience and PSMU among young adults.
The unidimensional approach to solitary experience
might not allow scholars to adequately investigate
the potentials mediator variables of the relationships
between the solitary experience and PSMU; in this vein,
adopting a perspective that can differentiate specific
forms of solitary experiences is functional in exploring
potential mediator variables, in order to identify further
factors on which intervention is possible. Moreover,
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little is known about the moderator variables that
might dampen or strengthen the relationship between
solitary experience and PSMU. For example, high
levels of certain personality traits (e.g., narcissism or
avoidant personality) or other associated factors (e.g.,
fear of missing out; Fumagalli et al., 2021) could
weaken or strengthen the relationship between PSMU
and solitary experiences. In addition, nowadays there
are a large number of SM, including dating (Tinder
or Grindr), posting photos or videos (e.g., Instagram,
TikTok) or interacting with others via online games.
The different uses of these applications could moderate
the relationship between the PSMU and the dimensions
of solitary experiences.

Hence, it is essential that future research should
consider the wide spectrum of solitary experience, in
relation to diverse life contexts, in order to broaden
knowledge of how PSMU is related to these dimensions
and to frame the socio-educational and clinical
implications on PSMU.
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