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ABSTRACT

During face-to-face interactions, social anxiety
involves an intense fear which precipitates impaired
communication and avoidance. Social media pro-
vides an alternate, potentially less anxiety-
provoking communication venue. The relationship
between social anxiety and social media is unclear.
Prior reviews focused on the relationship between
one of these terms (i.e. social anxiety or social media
use) and a broader category (i.e. psychological well-
being, computer-mediated communication). These
earlier reviews found inconclusive results perhaps
due to the paucity of studies available that examined
the specific relationship between social anxiety and
social media use. Given an uptick in research on this
specific relationship in the past five years, the current
study synthesized and analyzed 27 independent
study samples that met inclusion criteria (Total
N=38,163). Using a random-effects model, we
found a significant positive relationship between
social media use and social anxiety (r=.14).
Moderation analyses indicated smaller positive effect
sizes for studies with adolescent-only samples,
White-majority samples, North American samples,
and less reliable measures of social media use.
Since social media may provide affordances and
risks that depend on each mental health challenge,
we need more social media usage studies and
reviews with results specified by challenge.
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Most people experience anxiety in various social situations from time to
time (Buss, 1980; Zimbardo, 1977), especially those in which people are or
might become the focus of others’ attention, such as during a conversation
or a speech (Schlenker & Leary, 1982). Social anxiety appears to arise from
people’s concerns about others’ judgments of them and, when sufficiently
elevated, can adversely affect individuals’ communication patterns
(Schlenker & Leary, 1985). Although the occasional occurrence of social
anxiety is common across children and adults, it becomes pathological for
12% of adults, typically before 20 years of age (Social Anxiety Disorder,
2017, November). At that point, it can chronically affect the quality and
quantity of their social interactions and relationships and is a major risk
factor for subsequent depressive illness and substance abuse (Stein & Stein,
2008).

The influence of social anxiety on one’s communication patterns and
social relationships has been extensively investigated. Prior studies have
suggested that socially anxious individuals tend to have fewer social con-
nections (Falk Dahl & Dahl, 2010) and have a preference for online com-
munication over face-to-face communication (Akhter et al., 2022).
Therefore, socially anxious individuals’ social media use may be more
frequent, intense, passive, and addictive, but they do not necessarily receive
the support they seek (O’Day & Heimberg, 2021). Unfortunately, the
relationship between social media use and social anxiety varies both in its
direction and its magnitude. Some researchers reported positive correla-
tions, that is, greater social media use is related to higher levels of social
anxiety (e.g., Hawes et al, 2020; Vancu & Egerdu, 2022), but others
documented negative correlations (e.g., Lake Yimer, 2021; Wang et al,
2011), or null results (e.g., Charmaraman et al., 2022; Resnik & Bellmore,
2021). To address the extent and potential meaning of this variability, the
current study employed a meta-analytic approach to determine the overall
relationship between social media use and social anxiety and relevant
moderators that may disentangle previous inconsistencies.

Social compensation model

McKenna and Bargh (1999), in their conceptual framework, proposed that
social anxiety is one of the motivators for social interaction on the Internet.
The authors argued that it is human nature to build connections and fulfill
the need to belong, but socially anxious individuals usually find it hard to
satisfy these goals. Therefore, they are more likely to turn to the Internet for
close relationships. Later on, Kraut et al. (2002) further developed this idea
into the social compensation model. As an alternative to the “rich get
richer” model, the social compensation model predicts that those who are
introverted or lack social support would profit most from using the
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Internet. Reviewing empirical studies with respect to social media use and
social anxiety, O’Day and Heimberg (2021) demonstrated that online com-
munication can compensate for insufficient social interaction and connec-
tion in offline environments. Hence, socially anxious individuals will use
the Internet more due to the difficulty of developing friendships in their
real-life environment (Valkenburg et al., 2005; Zywica & Danowski, 2008).

A considerable literature supported the logic chain behind the social
compensation model. Face-to-face communication may afford
a particularly threatening environment for individuals prone to social
anxiety (Pierce, 2009). The fear of being judged negatively, with the poten-
tial for humiliation and embarrassment, has historically been most marked
in this type of social interaction. One has to respond appropriately to others
quickly in social interaction: it’s too easy not to find the right thing to say,
to say the wrong thing, or to “freeze,” making one’s social deficits apparent
to all. One possible reason is that those with social anxiety may process
nonverbal cues differently from others, leading to pressure when a quick
response is required. In line with that possibility, social anxiety was sig-
nificantly related to response times to identify facial expressions, though the
relationships varied under different conditions (Mullins & Duke, 2004).

Computer-mediated communication (CMC) provides socially anxious
individuals with more possibilities to reduce their discomfort compared
to face-to-face interactions. CMC refers to multimodal human-to-human
social interaction mediated by information and communication technolo-
gies (Meier & Reinecke, 2021). One advantage of CMC is the flexible
response time, where individuals are given the freedom to decide whether
to respond to a message and how long it takes them to craft a reply. In
a study about Facebook use among college students, Campisi et al. (2012)
found that nearly half of the participants reported delaying responses to
friend requests due to anxiety. Additionally, other scholars have stated that
individuals prefer CMC to face-to-face communication because they per-
ceive a decreased risk of negative evaluation (Caplan, 2007; Lee & Stapinski,
2012). In addition, the increased anonymity and deindividuation (McKenna
& Bargh, 2000) allow more control of personal information and less
opportunity for scrutiny, rendering more comfortable experiences in
CMC versus face-to-face interactions (Shalom et al., 2015). On the other
hand, socially anxious individuals might benefit from the reduced cues
because they do not expend resources attempting to mask nonverbal signs
of anxiety, thus they could expend more resources on strategic message
development, thereby increasing the likelihood of positive self-presentation
(High & Caplan, 2009). After all, aspects of social situations that socially
anxious individuals fear (e.g., blushing, stammering, others’ reactions to
perceived physical or social shortcomings) could be avoided when they go
online (Erwin et al., 2004).
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Social media use

CMC is an inclusive umbrella term. CMC studies investigate communica-
tion processes that are mediated by various information and communica-
tion technologies such as the Internet, computer, smartphone, and social
media. Each type of CMC provides a mediated channel for interactions that
may attract socially anxious individuals. The current study narrows the
scope to social media, per se, because this is a space where social functions
are intentionally built and promoted, and social interactions are system-
atically encouraged. Unlike other CMC activities, when using social media
individuals would have more common and consistent expectations regard-
ing social interaction. Hence, since we are primarily interested in inter-
personal CMC, social media is the most appropriate focus for the present
meta-analytic review.

Social media is a form of online communication characterized by its
persistence and ability to connect users in ways that enable them to
interact with one another. Through social media, individuals can
engage with others on a mass scale, allowing for the creation and
maintenance of social networks that span geographic, cultural, and
ideological boundaries. Social media allow users to interact opportu-
nistically and present themselves selectively, either in real-time or
asynchronously, with broad and narrow audiences (Carr & Hayes,
2015). The very similar term social network sites (SNSs) was defined
as “web-based services that allow individuals to (1) construct a public
or semi-public profile within a bounded system, (2) articulate a list of
other users with whom they share a connection, and (3) view and
traverse their list of connections and those made by others within the
system” (Boyd & Ellison, 2007). Considering the commonalities they
share, when we use “social media” here, we are including research
using SNSs.

According to Statista (2022, June 15), the number of social media users
worldwide has increased in recent years, reaching 4.59 billion in 2022. The
report showed that internet users spend 144 minutes per day on social
media and messaging apps on average. As the prevalence of social media
increases, the influence of social media on mental health merits increasing
attention.

The current body of research often uses three types of measurements to
assess social media use: frequency, time, and intensity. In most cases, the
frequency and time were measured by asking participants to give their best
estimates on how many times they access or how much time they spend on
social media daily or weekly on average. The intensity was usually measured
using a scale to estimate the integration of social media use in daily life
(e.g., Facebook Intensity Scale by Ellison et al. (2007)).
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Social media use and social anxiety

Previous literature has not determined a consistent relationship between
social media use and social anxiety. Some studies demonstrated a significant
positive relationship, and the magnitude of the reported effects ranged from
small to moderate, indicating more social media use is associated with
a higher level of social anxiety symptoms, no matter whether social media
use is subjectively (Hawes et al.,, 2020; She et al., 2023; Thorisdottir et al,,
2020) or objectively (Vancu & Egerdu, 2022) measured. Besides an
approach in a given study of generally analyzing social media (e.g., over
multiple platforms), some researchers instead specifically tested social anxi-
ety involving just a single social media platform. A higher level of social
anxiety symptoms was evidenced to be associated with more Facebook use
(Akhter et al., 2022; Hoffman et al., 2021; Jarrar et al., 2022; Shaw et al.,
2015) and more Instagram use (Toh et al., 2022). On the contrary, however,
some studies suggested a significant negative relationship between social
anxiety and Facebook use (Lake Yimer, 2021) and online communication
(Wang et al., 2011).

Meanwhile, many studies have found insignificant effects. For example,
social anxiety was positively, but not significantly, related to the use of
social media (Resnik & Bellmore, 2021; Yildiz Durak, 2020), Facebook
(Davidson & Farquhar, 2014; Hu et al., 2017; McCord et al., 2014; Weiss,
2013), Instagram (Kaloeti et al., 2021), YouTube (Fardouly et al., 2020),
WhatsApp (Lake Yimer, 2021), and Renren (a Facebook Chinese equiva-
lent) (Zheng & Leung, 2016). In contrast, negative effects, albeit non-
significant, have been found for the relationship between social anxiety
and social media use (Berryman et al., 2018; Charmaraman et al., 2022;
Kaloeti et al,, 2021), Facebook (Burke & Ruppel, 2015; Creasy, 2012),
Instagram (Fardouly et al, 2020), YouTube (Kaloeti et al., 2021),
Snapchat (Fardouly et al., 2020), and Telegram (Lake Yimer, 2021).

Prior reviews miss the mark and are inconclusive

The inconsistent results, both in terms of the significance and directionality
of effects, call for a systematic synthesis tackling the potential correlational
effect between social media use and social anxiety. However, previous
systematic reviews and meta-analyses broadly focused on either the rela-
tionship between social media and psychological well-being or social anxi-
ety and CMC.

Social media and mental health reviews
Prior systematic reviews concluded that social media could be both
detrimental and beneficial to mental health (Karim et al., 2020;
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Naslund et al., 2020; Sadagheyani & Tatari, 2021; Seabrook et al., 2016).
The use of social media can be associated with mental problems such as
loneliness, anxiety, depression, and poor sleep, and limiting individuals’
social media usage resulted in a direct and positive effect on subjective
well-being over time (Sadagheyani & Tatari, 2021). On the other hand,
social media can help users get health information and resources
(Sadagheyani & Tatari, 2021), social support (Naslund et al., 2020),
facilitate relationships (Naslund et al.,, 2020; Sadagheyani & Tatari,
2021), and promote engagement and retention in mental health services
(Naslund et al., 2020).

In one prior meta-analysis, a small negative effect was found between time
spent on social media and overall psychological well-being, where psychologi-
cal well-being was assessed by combining studies investigating self-esteem, life
satisfaction, loneliness, and depression (Huang, 2017). This meta-analysis
found that more social media use is associated with both lower positive out-
comes (i.e., self-esteem and life satisfaction) and lower negative outcomes (i.e.,
depression and loneliness). In short, the overall pattern is not clarified through
this meta-analysis and across these reviews, leaving a confusing picture.

Social anxiety and CMC reviews

Reviews focused on social anxiety and CMC suggested inconclusive rela-
tionships as well. In a review by Frost and Rickwood (2017), Facebook use
was found to be both positively and negatively associated with social
anxiety. Dobrean and Pasdrelu’s (2016) review suggested no association
between Facebook use and social anxiety. As for online communication,
total time spent online or using e-mail or instant messaging was not
correlated with social anxiety, but time spent on gaming was positively
correlated with social anxiety (Prizant-Passal et al., 2016).

The current study

As the social compensation model proposed, socially anxious individuals
should use social media more often to compensate for their lack of social
interaction. Prior work has produced mixed findings (e.g., some consis-
tent with and some inconsistent with this hypothesis). Quantitative synth-
esis examining the link between social media use and social anxiety would
tell us what the average effect size is and the variability of these effects
across studies. However, since there were previously few studies examin-
ing this relationship directly, a meta-analysis was not feasible. With the
growing number of relevant publications, the current study aims to
conduct a meta-analysis examining the relationship between social
media use and social anxiety to provide a better understanding of the
following question.
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RQ1: What is the overall effect estimate for the relationship between
social media use and social anxiety?

Given the conflicting pattern of findings often found in this litera-
ture, it is particularly important to identify potential moderators that
might clarify these findings. Previous literature indicated a gender
difference in terms of social media use (Twenge & Martin, 2020) and
severity of social anxiety (Asher & Aderka, 2018; Caballo et al., 2008).
Similarly, social media use was found to be not uniformly distributed
across age groups (Chou et al., 2009). Furthermore, age moderated the
relationship between social media use and mental well-being (Hardy &
Castonguay, 2018). Race/ethnicity was another factor documented to
account for the unbalanced distribution of the prevalence of social
anxiety (Hofmann et al., 2010; Lesure-Lester & King, 2004) and social
media use (Chou et al., 2009). Cross-country studies suggested that
national culture had a moderating effect on the association between
social media use and the prevalence of anxiety (Griffith et al., 2023),
and different levels of prevalence of intense social media use across
countries help explain the varied well-being outcomes (Boer et al,
2020). Besides, we applied an inductive meta-analytical approach
(Matthes et al., 2019; Yang et al., 2014), and all available variations
were perceived as potential moderators that might explain observed
variability. Therefore, the following research question was proposed.

RQ2: Do the following variables moderate the relationship between social
media use and social anxiety?

(1) Article characteristics: year of publication and publication type (jour-
nal article versus dissertation).

(2) Study characteristics: region of study, study design (cross-sectional
versus longitudinal), and data collection before versus after the
pandemic.

(3) Sample characteristics: sample size, average sample age, female per-
centage, student versus non-student, adolescent versus non-
adolescent, and majority race/ethnicity of the sample.

(4) Measurement characteristics: multiple versus single social media
platform(s), social media use measurement type (frequency, time,
and intensity), reliability of social media use measure, and the social
anxiety scale used.
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Methods

Eligibility criteria

The first step in selecting studies to review for this meta-analysis was to
clearly specify the criteria to be used and register those decisions. The study
was pre-registered with PROSPERO (record ID: CRD42020153595).
Publications were retained according to the following inclusion criteria: 1)
being written in English, 2) including empirical studies that utilize
a quantitative approach, 3) measuring both social media use and social
anxiety, and 4) sufficient information to provide the statistical relationship
between social media use and social anxiety. What constitutes “social
media” varies across scholarly work (Aichner et al., 2021). For this review,
if a study involved one or more social media platforms (e.g., Facebook,
Twitter, Instagram, TikTok) or if an author specified that the study
involved social media but didn’t specify a platform (e.g., video games;
instant messages), we included the study. To measure social media use,
we accepted indicators that measure the magnitude of social media use
(e.g., frequency, time, or intensity). In regard to social anxiety, we accepted
measures that tapped into a range of related concepts, including social
interaction anxiety, social phobia, and communication anxiety. We care-
fully examined the way these concepts were defined in the research and
made sure measures were in line with this definition of social anxiety: an
intense and persistent fear of being watched and judged by others that
adversely affects everyday life (Stein & Stein, 2008). We excluded measures
such as depression, anxiety, generalized anxiety, appearance anxiety, aca-
demic anxiety, and information anxiety because they are distinct concepts,
although some of these states can be comorbid with social anxiety.
According to DSM-5 (American Psychiatric Association & American
Psychiatric Association DSM-5 Task Force, 2013), depression involves the
presence of a sad, empty, or irritable mood, accompanied by somatic and
cognitive changes that significantly affect the individual’s capacity to func-
tion (p. 155). Anxiety involves excessive fear and anxiety and related
behavioral disturbances and differs from one another in the types of objects
or situations that induce fear, anxiety, or avoidance behavior (p. 189). Social
anxiety, generalized anxiety, appearance anxiety, academic anxiety, and
information anxiety all belong to the anxiety category but are different
from each other. Generalized anxiety focuses more on the nature of
ongoing relationships rather than on the fear of negative evaluation
(p. 206). Appearance anxiety refers to anxiety about being negatively
evaluated by others because of one’s overall appearance, including body
shape. Academic anxiety refers to anxiety related to academic tasks.
Information anxiety refers to a condition of stress caused by the inability
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to access, understand, or make use of necessary information (Bawden &
Robinson, 2009).

Identification and selection of studies

Several approaches have been used to identify studies. First, we performed
a comprehensive literature search in bibliographical databases: PubMed,
MEDLINE(Ovid), IEEE Xplore, PsycINFO, Scopus, and ProQuest
Dissertations & Theses Global for the following keywords on March 5,
2023: (social media OR social network site OR social networking site OR
SNS OR Youtube OR Facebook OR Twitter OR Instagram OR Snapchat OR
Reddit OR Tumblr OR LinkedIn OR WhatsApp OR Pinterest OR TikTok
OR Discord OR Nextdoor OR WeChat OR QQ OR Line OR Kakao Talk)
AND (social anxiety OR social phobia). Search terms were allowed to
appear in the title, abstract, and keywords. We did not apply a time range
filter, so studies published by the time of the search were all included. The
literature search generated 5,474 records altogether. Duplicates were
removed automatically by comparing the titles following an exact match
rule, and 4,838 records remained.

With the inclusion criteria listed, we performed the first round of screen-
ing based on the titles and abstracts. Of the 4,838 identified records, 4,747
were excluded for various reasons: 1) they are duplicates by manually
comparing titles, authors, publication years, and journals when applicable
(records with the same title but slightly differed in terms of space, comma,
a hyphen, etc. were identified, k=299), 2) they are written in languages
other than English1 (k=177), 3) they are review studies (k =414), 4) they
do not include a quantitative study (k=534), 5) they do not analyze
empirical data (k=12), 6) they do not measure social media use
(k=578), 7) they do not measure social anxiety (k=228), and 8) they do
not measure both social media use and social anxiety (k = 2505).

We retrieved 91 full texts for the second-round eligibility assessment,
and 65 were excluded. The reasons are 1) they do not include one or both
the measures of interest (k = 52), 2) they do not provide sufficient informa-
tion to extract effect size® (k=12), and 3) one publication is a conference
abstract (k=1). We then searched the reference lists of the 26 included
publications, and 31 unique citations were identified. We found eight

'Languages include Spanish (38), French (38), German (27), Portuguese (12), Chinese
(12), Turkish (12), Japanese (9), Italian (9), Russian (5), Slavic languages (4), Hungarian
(3), Finnish (1), Slovak (1), Persian (1), Arabic (1), Dutch (1), Norwegian (1), Czech (1),
and Greek (1).

*The first author reached out to the corresponding authors and requested the
necessary information. One team of authors responded with the requested informa-
tion so that their study was included in the review.
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articles to be included in the initial literature search already, where three
were included in the meta-analysis, three were screened out for not mea-
suring the variables of interest, and two were screened out for insufficient
information. We assessed the remaining 23 citations and excluded 22
because: 1) it was a review study (k=1), 2) the full text was unavailable
(k=1), 3) there was insufficient information (k = 1), and 4) it was irrelevant
to the scope of the analysis (k=19). Therefore, 27 publications were
included in the meta-analysis, comprising 27 distinct studies.

Detailed procedures for study inclusion and exclusion are provided in
Figure 1. The Flow Diagram follows the recommendations of PRISMA2020
for the transparent reporting of systematic reviews and meta-analyses (Page
et al,, 2021).

Coding procedure and data extraction

In order to decide if a publication should proceed for full-text screening,
authors one through five coded 4,838 records based on titles and abstracts.
The first author developed a coding scheme by reading a random subset of
785 records carefully. Then, a small portion of 167 records was randomly
selected for coder training, and disagreements on four records were
resolved through discussion. Five coders worked independently afterward.

To decide whether a publication should be included in the analysis, the
first, second, and third authors coded 91 full texts, from which 25 articles
were randomly selected for an inter-coder reliability check. Three coders
completely agreed on the inclusion decisions. Of the 25 reports, ten met the
inclusion criteria and were used to test inter-coder reliability on effect size
and moderator extraction. Full agreement was achieved. Three coders
worked on the rest of the records independently. Once the assessment
was completed, the first author examined the reference lists following the
two-step coding procedure.

Effect size

The present meta-analysis aims to understand the relationship between
social media use and social anxiety. Pearson’s r was used as the effect size
estimate. Therefore, we extracted Pearson’s r and the corresponding sig-
nificance between social media use and social anxiety when available.
Otherwise, the following statistics were extracted and converted to
Pearson’s r: Spearman’s p, standardized regression coeflicient f3, unstandar-
dized regression coefficient b, and Chi-Square test y2. The conversion
formulas are listed in Appendix B, Table B1. The correlation coefficients
were keyed into the same direction, where a positive coeflicient indicates
that more social media use is associated with more severe social anxiety
symptoms. A negative correlation per study entry indicates that more (less)
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social media use is associated with less (more) severe social anxiety
symptoms.

When the same study provided multiple effect sizes, we followed two
straightforward approaches that Card (2012) recommended to resolve
dependence. Coders were asked to select one that reflects the relationship
of interest best. If multiple effect sizes were considered of the same impor-
tance (e.g., a study reported effect sizes on the correlation between social
anxiety and time spent on Facebook, Instagram, and Snapchat, respec-
tively), the mean effect size was calculated and used in the meta-analysis.
Insignificant effect sizes were included as well because filtering out effect
sizes based on significance can lead to overestimated effects (Bakdash et al.,
2020).

Moderators

We obtained information regarding the following variables: 1) year of
publication, 2) publication type (peer-reviewed journal article or disserta-
tion), 3) study design (cross-sectional or longitudinal), 4) sample size, 5)
sample average age, 6) whether the study used a student sample, 7) whether
the study used an adult sample (adult, adolescent, mix), 8) predominant
race or ethnicity, 9) proportion of female participants, 10) location where
the study was conducted, 11) whether data collection happened before the
pandemic, 12) social media operationalization (e.g., Facebook, Twitter,
etc.), 13) social media use measure (frequency, time, intensity), 14)
Cronbach’s alpha of social media use measure if a scale is used, 15) social
anxiety measure (e.g., Social Anxiety Scales for Adolescents, Brief Fear of
Negative Evaluation Scale, etc.), 16) Cronbach’s alpha of social anxiety
measure if a scale is used, and 17) effect size direction (positive, negative).

We employed a flexible age rule when coding the variable adult sample.
According to the World Health Organization, adolescence corresponds
roughly to the period between the ages of 10 and 19 years, and sufficient
flexibility in this age span was suggested to be allowed to encompass special
situations (Sacks et al., 2003). Hence, we acknowledged the study used an
adolescent sample as long as it claimed so, no matter what age span the
study utilized. The study sample was considered an adult if it recruited
participants of or above 18 years old or stated to use an adult sample. If
a study reported an age range encompassing adults and adolescents, it was
coded as a mixed sample. The adult, adolescent, and mixed samples were
later recoded into dummy variables.

Locations where studies were conducted were coded into seven conti-
nents: Asia, Africa, North America, South America, Antarctica, Europe, and
Australia. They were later recoded into dummy variables to take into
account that some countries sit on the border of two continents (e.g.,
Turkey).
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Since, in a given study, there might be multiple measures of social media
use, to eliminate the influence of dependence, we averaged the effect size
across social media use measures. And the social media use measure was
coded into dummy variables to reflect the situation when a study measured
more than one type of social media use. For example, Hawes et al. (2020)
measured both time and intensity.

To code effect size direction, coders were asked to carefully read the
direction of the social media use measure (if a higher score indicates more
social media use) and the direction of the social anxiety measure (if
a higher score indicates more severe social anxiety symptoms). Then,
a judgment on the direction of a statistic could be made. That is, for
example, if higher social media use (high numbers mean more use) was
associated with more severe social anxiety (high numbers mean more
social anxiety), then the relationship is positive and would be coded as
such. On the contrary, if higher social media use was associated with less
severe social anxiety, then this is an example of a negative relationship,
and would be so coded.

Data analyses

Programming language R (version 4.3) was used for data processing and
analysis. The R packages being used are tidyverse(1.3.0), fastDummies
(1.6.3), esc (.5.1), meta (5.2-0), metafor (3.0-2), and dmetar (.0.9).

Main effect

The present study used the random effect model for the reason that it assumes
that the included studies are drawn from “populations” of studies that differ
from each other systematically (Borenstein et al, 2011). In other words,
variability across studies is attributable to more than sampling error and instead
can be due to systematic differences across studies, such as in the methods,
participants, and measures used (Borenstein et al., 2014).

Imperfection in outcome measurement, such as low instrument reliability,
could lead to attenuation. To treat the possibility that effect size estimates are
biased due to measurement error, we followed the correction procedure
proposed by Hunter and Schmidt (2004). The correction formula is provided
in Appendix B Table B1. Twenty-four studies (88.89%) reported the reliability
of social anxiety measures with a mean of .87 (SD=.06). Thus, corrected
correlation coeflicients were calculated and used in the meta-analysis.

Heterogeneity

Heterogeneity refers to the between-study variability in effect sizes across
studies. First, we computed Cochran’s Q. This statistic allows us to examine
the observed variability in the distribution of correlation effects in the meta-
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analysis. However, the Q test does not indicate the proportion of variability
due to true heterogeneity across study effects (Borenstein et al., 2011; Lipsey
& Wilson, 2001). And Q is subject to both the number of studies included
and the sample size of studies.

Therefore, we calculated I to indicate the proportion of heterogeneity in the
observed effect sizes attributable to any true effect variations in the population.
An I value of 25%, 50%, and 75% suggests a low, moderate, and high
proportion of dispersion in the observed correlations that would remain
after removing sampling error, respectively (Borenstein et al., 2017). Being
insensitive to the number of studies, I” value heavily depends on the precision
of the included studies (Borenstein et al., 2017; Riicker et al., 2008).

As a remedy, we computed a prediction interval (PI) to evaluate the
dispersion not simply of the observed effect sizes but also the true effect
sizes. It offers a range into which effect sizes of future studies can be expected.

Moderator effect

To examine if any moderators contribute to the witnessed heterogeneity, we
conducted subgroup analysis for categorical variables and meta-regression
for continuous variables. Moderation analyses were only performed in case
each category of the potential moderator was filled with at least three
studies (Spruit et al, 2016). Meta-regression analyses were conducted
according to the mixed-effects model. In this model, studies within sub-
groups are pooled with the random-effects model (assuming that studies
within a subgroup are drawn from a universe of populations), and studies
between subgroups use fixed effects (assuming that all subgroups share
a common estimate of the between-study heterogeneity).

Results

Main effect analyses

The meta-analysis included 27 studies, with 27 independent samples, 27 effect
sizes, and a total of 38,163 participants, with a mean sample size of 1413.44 and
a median of 388. An overview of included studies is provided in Table 1.
A random-effects meta-analysis revealed that the pooled association between
social media use and social anxiety is r = .14 (95% CI [.06, .22]), and the effect is
significant (p =.001). We first used Cohen’s (1988) criteria for interpreting
effect sizes: effect sizes around r=.10 were considered as small, effect sizes
around r = .30 as medium, and effect sizes around r = .50 as large. The present
analysis produced a significant positive small to medium effect, suggesting
more social media use is related to a higher level of social anxiety symptoms.
To better interpret the effect size in the context, we then referred to a review of
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Table 1. Overview of studies included in meta-analysis.

SA
Average Female Social Social reliability
Study Year N age % Location  media anxiety a
Akhter et al. 2022 544 22.56 4410 Asia Facebook SIAS .86
(2022)
Berryman et al. 2018 467  19.66 71.73 North Social LSAS-SR .90
(2018) America media
Charmaraman 2022 586 12.53 53.00 North Social SAS-A .80
et al. (2022) America media
Creasy (2012) 2012 162 NA 37.04 NA Facebook SPAI NA
Davidson and 2014 336 NA 70.00 North Facebook LSAS .90
Farquhar America
(2014)
Dempsey et al. 2019 291  20.03 57.60 North Facebook SIAS 93
(2019) America
Erliksson et al. 2020 333 29.00 71.20 Europe  Social SAS-SMU, 92
(2020) media SPIN
Fardouly et al. 2020 528 11.19  49.10 Australia Social SCAS .76
(2020) media
Hawes et al. 2020 763  17.70 59.00 Australia Social SAS-A .95
(2020) media
Hoffman et al. 2021 336 40.01 70.54 Asia Facebook LSAS .94
(2021)
Hu et al. (2017) 2017 342 19.80 71.00 North Facebook SIAS 93
America
Jarrar et al. 2022 432 21.30 52.00 Africa Social LSAS .87
(2022) media
Jiang and Ngien 2020 388 33.80 53.10 Asia Instagram  SIAS .82
(2020)
Kaloeti et al. 2021 456  11.17 47.59 Asia Social SCARED 73
(2021) media
Lake Yimer 2021 204 NA 38.24  Africa Social SAS-A 91
(2021) media
McCord et al. 2014 216  32.20 85.65 North Facebook SIAS-SPS-12 NA
(2014) America
Resnik and 2021 307 1591 66.00 North Twitter SAS-A .88
Bellmore America
(2021)
Shaw et al. 2015 75 19.20 5520 NA Facebook SPS 91
(2015)
She et al. (2023) 2023 26612 NA 56.30 Asia Social SASS-CS .76
media
Thorisdottir 2020 2211 12.00 49.90 Europe  Social MASC .90
et al. (2020) media (Icelandic
version)
Toh et al. (2022) 2022 158  25.26 77.80 Australia Instagram BFNE .90
Vancu and 2022 78 19.72 4744 NA Social PDSQ NA
Egerdu media
(2022)*
Weiss (2013) 2013 171 21.00 NA NA Facebook LSAS-SR 9
Yildiz Durak and 2019 580 NA 59.80 Asia, Social LSAS 92
Seferoglu Europe  media (Turkish
(2019) version)
Yildiz Durak 2020 451 NA 47.50 NA Social SAS-A .96
(2020) media
Zheng and 2016 568 NA 4400 Asia Renren CAl-Trait .83
Leung (2016)
Zheng and Li 2016 568 NA 4400 Asia Renren CAl .81
(2016)

%Objective measure of time spent on social media instead of self-reported measure.
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112 meta-analyses in the communication field (Weber & Popova, 2012). The
specified range of effect sizes within the lower third (small effect) is [.00, .10],
the middle third (medium effect) is [.10, .23], and the upper third (larger effect)
is [.23, .70]. Therefore, an effect size r of .14 was considered a medium effect.

The between-study heterogeneity variance was estimated at
Q(26) = 493.85 (p<.0001) and 7°=.038 (95% CI [.02, .07]), with an I*
value of 94.7% (95% CI [93.3%, 95.8%]). The prediction interval
ranged from -.26 to .50, indicating that negative correlation coeffi-
cients cannot be ruled out for future studies. A forest plot is
a visualization of meta-analysis, providing observed effects and con-
fidence intervals (see Figure 2). The significant heterogeneity test and
a large I’ value indicated that observed correlation effects vary greatly,
calling for moderator analyses to discover what explains the large
variability (Higgins et al., 2003).

Source COR (95% CI)
Lake Yimer (2021) -0.17 [-0.30; -0.04] ——
Charmaraman et al. (2022) -0.08 [-0.16; 0.00]
Berryman et al. (2018) -0.07 [-0.16; 0.02]
Creasy (2012) -0.01[-0.16; 0.14]
McCord et al. (2014) 0.01[-0.12; 0.14]
Resnik & Bellmore (2021) 0.01[-0.10; 0.12]
Hu et al. (2017) 0.01 [-0.09; 0.12]
Fardouly et al. (2020) 0.01 [-0.07; 0.10]
Kaloeti et al. (2021) 0.02 [-0.07; 0.11]
She et al. (2023) 0.03[0.02; 0.05]
Yildiz Durak (2020) 0.05 [-0.04; 0.14]
Davidson & Farquhar (2014) 0.06 [-0.05; 0.17]
Weiss (2013) 0.08 [-0.07; 0.23]
Yildiz Durak & Seferoglu (2019) 0.10 [ 0.02; 0.18]
Zheng & Leung (2016) 0.11[0.03; 0.19]
Thorisdottir et al. (2020) 0.15[0.10; 0.19]
Zheng & Li (2016) 0.16 [ 0.08; 0.24]
Erliksson et al. (2020) 0.17 [ 0.06; 0.27]
Hawes et al. (2020) 0.18[0.12; 0.25]
Dempsey et al. (2019) 0.21[0.09; 0.31]
Toh et al. (2022) 0.21[0.06; 0.36]
Hoffman et al. (2021) 0.30[0.20; 0.39]
Jiang & Ngien (2020) 0.32[0.23; 0.41]
Shaw et al. (2015) 0.35[0.13; 0.53]
Vancu & Egerau (2022) 0.41[0.21; 0.58]
Akhter et al. (2022) 0.47 [ 0.41; 0.54]
Jarrar et al. (2022) 0.64 [ 0.59; 0.70]
Total 0.14 [ 0.06; 0.22]
Prediction interval [-0.26; 0.50] : | : : : |

-06 -04 -02 0 02 04 06
COR (95% Cl)
Heterogeneity: 53, = 493.85 (P < .001), I* = 95%

Figure 2. Forest Plot (corrected effect sizes).
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We also performed a meta-analysis using the uncorrected effect sizes.
The mean effect size estimate was r=.13 (95% CI [.06, .21]), and the effect
was significant (p =.0009) as well. The between-study heterogeneity var-
iance was estimated at Q6 =422.5 (p <.0001), 72 =.032 (95% CI [.02, .06]),
I*=93.8% (95% CI [92.1%, 95.2%]), and PI [-.23, .47]. Although slightly
different from the corrected main effect result, the interpretation of the
uncorrected model led to similar conclusions.

Moderator effect analyses

Subgroup analyses

Subgroup analyses were performed to test if effect size varies across groups.
Categorical moderators being tested were 1) sample characteristics, includ-
ing student sample, adolescent sample, adult sample, mixed sample, major-
ity race/ethnicity, Location - Asia, Location - Australia, Location - Europe,
and Location - North America, and 2) measurement characteristics, includ-
ing social media platform (multiple or single) and social media use measure
(frequency, time, or intensity).

The subgroup analysis revealed that the adolescent sample exhibits
a significant difference from other samples (Q(1)=28.04, p=.0046) in
terms of the relationship between their social media use and social anxiety.
The adolescent sample tended to have a weaker effect (r =.03, 95% CI [-.04,
.10], k=7) than non-adolescent samples (r=.19, 95% CI [.09, .28], k = 20).
That is to say, given the same amount of social media use, adolescents were
likely to experience a lower level of social anxiety than others, while both
groups were expected to see an increase in levels of social anxiety if they
used social media more.

Using the majority race/ethnicity as a moderator, subgroup analysis
suggested a significant difference between study samples where White
individuals comprised the majority compared to those where other races
or ethnicities predominated (Q(1)=4.66, p=.0309). The White-majority
sample tended to have a weaker effect (r=.06, 95% CI [-.01, .13], k=13)
than the others (r=.21, 95% CI [.08, .34], k = 14). In other words, given the
same amount of social media use, White-majority populations had a higher
chance of experiencing a lower level of social anxiety than others. However,
higher social anxiety symptoms were expected when social media use was
higher regardless of race/ethnicity.

When it comes to location, studies conducted in North America
demonstrated a significant difference from the studies performed in
other continents (Q(1) =8.07, p =.0045). In particular, studies conducted
in North America tended to have a weaker correlation (r=.02, 95% CI
[-.07, .11], k= 7) than the other studies (r=.19, 95% CI [.09, .28], k = 20).
Similar to the adolescent and non-adolescent comparison, social media
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users in North America tended to experience a lower level of social
anxiety than users from elsewhere, given the same amount of social
media use. Still, both groups were expected to have higher levels of social
anxiety if they used social media more. The detailed results of other
variables can be found in Table 2.

Moderators not being used for analyses are those whose subgroups have
less than three studies. As for publication type, we included 25 peer-
reviewed journal articles and two dissertations. Similarly, 25 studies
adopted a cross-sectional design, while the other two used longitudinal
data and performed multilevel modeling to account for the time variable.

Table 2. The effects of correction on social anxiety measurement reliability by
moderator.

Variable r K Q p 95% CI
Main effect 14 27 493.85 .001 [.06; .22]
Student sample .16 6872

Yes 14 23 [.05; .22]

No 18 4 [-.17; 49]
Adolescents sample 8.04 .0046

Yes .03 7 [-.04; .10]

No 19 20 [.09; .28]
Adults sample 1.85 1734

Yes 22 9 [.04; .39]

No A 18 [.02; 18]
Mixed sample .03 .8660

Yes 15 7 [-.02; .32]

No 14 20 [.04; .23]
Majority race/ethnicity 4.66 .0309

White .06 13 [-.01; .13]

Other 21 14 [.08; .34]
Location - Asia 94 3334

Yes .19 8 [.05; .33]

No 12 19 [.02; .22]
Location - Australia .03 8518

Yes 13 3 [-.14; 39]

No 14 24 [.06; .23]
Location — Europe .01 .9298

Yes 14 3 [.08; .20]

No 14 24 [.05; .23]
Location - North America 8.07 .0045

Yes .02 7 [-.07; .11]

No 19 20 [.09; .28]
Social media platform .38 .5351

Multiple 12 13 [-.03; .26]

Single a7 14 [.08; .26]
Frequency .20 6588

Yes 11 5 [-.09; .30]

No 15 22 [.06; .24]
Time 2.1 1459

Yes .09 15 [.01; .17]

No .20 12 [.05; .34]
Intensity 1.96 .1620

Yes .21 10 [.04; .38]

No .09 17 [.01; .17]
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Most studies collected data before the pandemic (k =21), whereas only one
was conducted during the pandemic. The 27 independent studies used 14
distinct social anxiety scales, leading to small subgroup sizes and not being
qualified for subgroup analysis.

Meta-regression analyses

Meta-regression models were fitted to examine continuous moderators.
Continuous variables being tested were 1) year of publication, 2) sample
size, 3) average sample age, 4) female participants proportion, and 5) social
media measurement reliability.

Among the continuous moderators examined, social media use measure-
ment reliability demonstrated a significant result (b=8.71, p =.043, 95% CI
[37, 17.05], 7°=.04, QE(7)=132.93, I’=95.07%, R’=40.09%). In an
extreme case where social media use measurement alpha reaches one, the
estimated effect size is 1.37. Therefore, we can conclude that the effect sizes
of studies increase as social media measurement reliability increases.
A bubble plot visualizing the estimated regression slope and effect sizes is
in Appendix B Figure B1. After the inclusion of the predictor, 40.09% of the
difference in true effect sizes can be explained by the social media use
measurement reliability, which is moderate. However, the Q test suggests
that the heterogeneity not explained by the predictor is significant. More
regression model results are reported in Table 3.

Publication bias

Publication bias refers to the extent of missing studies researchers con-
ducted but didn’t publish. It could bias our estimates of the overall effects
and there are various approaches in meta-analysis to assess this. One
approach is to inspect small-study effects through a funnel plot, which
visualizes the observed effect size for every study sample against the stan-
dard error. The standard error is plotted on the y-axis and is usually
inverted, meaning a higher position corresponds with a lower standard
error. A contour-enhanced funnel plot can be found in Appendix
B Figure B2. The funnel plot presented imputed studies (unfilled dot),
clustering on the left side of the middle line. Significant studies (filled
dots falling into the shaded regions) mostly demonstrated a positive effect
size. The two studies with higher standard errors (they are considered small
studies) both showed positive effects, but the magnitude of their effects did
not exceed those provided by the studies with lower standard errors.

The trim and fill test (Duval & Tweedie, 2000) suggested seven studies
need to be imputed to achieve a symmetric funnel plot. The imputed
studies all had negative effect sizes, and some of them were even lower
than r = —.05. The estimate of the corrected effect was r = .05 (95% CI [-.05,
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.15]) and was not significant (p =.295). The between-study heterogeneity
variance was estimated at Q3 =930.01 (p <.0001), 7 =.072 (95% CI [.05,
13]), P =96.5% (95% CI [95.7%, 97.1%]), and PI [-.46, .54]. Overall, the
trim and fill method suggested that our predicted effect size was
overestimated.

We also performed Egger’s regression test (Egger et al., 1997) to test for
asymmetry in the funnel plot. The bias was reported to be 2.33 (SE = 1.05),
which was larger than zero and reached conventional levels of significance
(t=2.22, p=.036). Egger’s regression test result suggested that the funnel
plot was asymmetrical, indicating publication bias.

Sensitivity analysis

Sensitivity analysis was conducted by removing a particular study from the
effect size estimation called the leave-one-out method. A forest plot show-
ing recalculated pooled effect sizes with one study omitted each time is
provided in Appendix B Figure B3. By excluding studies by Jarrar et al.
(2022) and Akhter et al. (2022), the lowest I° and the effect sizes were
reached. The Baujat Plot (see Appendix B Figure B4) also suggested the two
studies overly contributed to the heterogeneity. In addition, a study by She
et al. (2023) was perceived as influential, indicating that the standardized
difference of effect sizes when this study is included versus removed is
substantial.

Discussion

Over the last twenty years, there has been a dramatic increase worldwide in
social media use (Pew Research Center, 2021 April 7). Not surprisingly,
researchers have wondered how social media use is related to a diverse
array of outcomes, including individuals’ mental health. Social anxiety is
one of the most common mental health challenges and impacts one’s
communication patterns. The link between social media use and social
anxiety has been complex; the current meta-analysis seeks to fill this gap.
Our findings suggest that the relationship between social media use and
social anxiety is significant and positive but that there is considerable
heterogeneity in effect sizes across studies. We were able to identify four
factors (three involving sample characteristics and one involving the relia-
bility of social media use measures) that accounted for significant hetero-
geneity in these study results. Our findings contribute to the emerging
literature by providing a synthesized mean correlation coefficient linking
social media use and social anxiety — a finding that is consistent with the
social compensation model (Kraut et al., 2002). Moreover, these findings
deepen our understanding of the bigger picture of how social media use
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relates to mental health. However, as we will discuss in future directions,
what this relationship means about causal links still remains unclear.

Importance of unpacking the issue

As technologies change, they reshape the way we communicate and
interact, raising concerns about their potential effects on psychological
well-being. On the one hand, excessive use of social media might con-
tribute to negative health outcomes, such as depression, anxiety, and
loneliness. For example, Boer et al. (2020) found, across countries, that
problematic social media use was correlated with adolescents’ negative
mental health outcomes. On the other hand, it is undeniable that social
media provides easier access to information and support networks, likely
being beneficial to one’s health (Sadagheyani & Tatari, 2021). Meier and
Reinecke (2021) suggested that different reported patterns of relationships
between computer-mediated communication and mental health may
result from different conceptualizations and operationalizations of each
of these terms. We notice a similar correlational pattern for the relation-
ship between social media and mental health. This conceptual diversity
makes it difficult for researchers to draw a conclusion with respect to the
relationship between social media use and mental health. Along the same
lines, Huang (2017) found that social media exhibited different effects
when using different mental health indicators. The influence of social
media on mental health is not one-dimensional, and its complexity
requires researchers to break down the measures and situate the discus-
sion in a more specific context. To this end, the current study attempts to
provide one more piece of information to help disentangle the inconsis-
tent body of literature by investigating the overall relationship between
social media use and social anxiety.

Social media use compensation

This study reveals a main effect that aligns with previous literature, which
suggests total frequency or time spent on social media is positively asso-
ciated with social anxiety (Frost & Rickwood, 2017; Seabrook et al., 2016).
Collectively, the present study, along with prior evidence, is consistent with
the social compensation model (Kraut et al., 2002), reinforcing the concern
that more social media use and more severe social anxiety may go hand in
hand. With the growing accessibility of mobile devices and the Internet,
individuals are offered more opportunities and flexibility to devote them-
selves to social media whenever and wherever they want. Those who are
socially anxious tend to use social media more as an alternative to face-to-
face interactions. Individuals investing more in social media would have
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less motivation, time, and energy committed to offline social interactions.
Less practice and familiarity in face-to-face communication may also lead
to anxiety when offline social situations are inevitable.

In accordance with the present results, most of the previous meta-
analyses have demonstrated weak effects between social media use and
psychological well-being. For instance, the mean correlation between time
spent on social media and psychological well-being was small and negative
(Huang, 2017). As for loneliness, social media use demonstrated a small
positive correlational effect (Zhang et al., 2022) and a small-to-medium
positive effect (Liu & Baumeister, 2016). Interestingly, Prizant-Passal et al.
(2016) review showed that social anxiety is not significantly associated with
total time spent online, e-mail, and instant messaging use, but is signifi-
cantly positively correlated with online gaming. Meanwhile, it is noticeable
that only online gaming demonstrated a correlational effect with social
anxiety that is close to medium size effect, whereas the rest were relatively
small. In this regard, it seems that the magnitude of our effect size is within
the normal range of effect sizes when it comes to the association between
social media and mental health and warrants research attention.

Unveiling influential moderators

Having discussed the main effects and observed patterns between social
media use and social anxiety, the following session further looks into
moderating factors that influence the strength of this relationship. With
regard to the sample characteristics, we found that given the same amount
of social media use, adolescents tend to experience lower levels of social
anxiety than non-adolescents. This outcome is contrary to that of
Valkenburg et al. (2005) who found early adolescents were more susceptible
to social compensation effects than the older ones. Despite the argument
that the fear of social rejection peaks in early adolescence (Valkenburg
et al,, 2005), it is essential to emphasize that adolescents today differ from
adolescents in early 2000. Current adolescents grow up in a technology-
saturated environment, thus being recognized as digital natives. According
to the Pew Research Center (2022, August), 95% of teenagers have access to
a smartphone, 97% use the Internet daily, and 46% say they use the Internet
almost constantly. A 2022 survey study reported that 28% of adolescents
spent more than four hours on social media daily, almost double the
amount of time adults spent on social media (Statista, 2023 June 8). It is
apparent that social media is more pervasive and heavily used among
adolescents, which might be the underlying reason for the attenuated effect
between social media use and social anxiety among adolescents.
Additionally, there is a possibility that the attenuated effect is caused by
a restricted range of sample age (Mendoza & Mumford, 1987).
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In the current work, where White individuals comprised the majority of
a study’s sample, compared to where the sample majority was of another race/
ethnicity, there is a weaker positive association between social media use and
social anxiety. It is not clear why this would be the case. Nonetheless, prior
work suggested that social anxiety was lower for the White population (Lesure-
Lester & King, 2004), but how it relates to the weaker relationship between
social media use and social anxiety is unclear. Additionally, previous survey
results suggested that a higher percentage of White respondents than respon-
dents from other race/ethnicity groups reported perceiving a negative impact
of social media (Knight Foundation, 2022). Such survey items, however, failed
to differentiate a range of negative impacts, including diverse mental health
challenges, per race/ethnicity groups. We call for future studies focusing on the
racial/ethnic differences in the links between social media use and specific
mental health challenges.

On the issue of location differences, individuals from North America tend to
experience lower levels of social anxiety than individuals from other continents
given the same amount of social media use. A closer look at the location
distribution shows that all the North American studies were conducted in the
United States (k=7), while the other studies were conducted in countries
including Ethiopia (k=1), Uganda (k= 1), Bangladesh (k=1), China (k= 3),
Indonesia (k = 1), Israel (k = 1), Turkey (k = 1), Australia (k = 3), Iceland (k= 1),
and Sweden (k = 1). We call for future studies to be conducted in other regions to
offer a more comprehensive understanding of the relationship between social
media use and social anxiety across continents and provide more information to
help us probe possible explanations for the observed differences.

Another interesting finding is that a larger effect size is expected to be
detected as the reliability of social media use measurement increases. It is
worth noting that only the intensity of social media was measured using
scales, thus offering reliability scores, whereas frequency and time were
usually measured by a single question. Scholars have argued that measure-
ment reliability places an upper limit on the maximum detectable effect size
(Zuo et al,, 2019). That is to say, there is a chance that larger effect sizes
were detected because the upper constraint was removed thanks to the
improvement in social media use measurement.

Limitations and future directions

A couple of limitations are considered here. It would be ideal if all the research
uses the same concept and measurement, but it is a limitation in many meta-
analyses, including the current one. We acknowledge that plenty of other
indicators have been used to examine social media use, and the measurement
that the current study chose to review systematically is only a slice of the cake.
It is possible that the relationship between social media use and social anxiety
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changes when a different indicator for social media use is selected. Meier and
Reinecke (2021) have laid a solid ground for future studies to review social
media use and its potential effects on mental health. The authors identified six
levels of social media indicators through the lens of channel- and communica-
tion-centered approaches. Future reviews are encouraged to refer to their work
as a starting point and explore one or more types of social media use and the
corresponding effect on mental health.

Regrettably, only one included study measured social media use objec-
tively, while the rest employed a self-reported measure. It is not surprising
as objective measures of social media use are relatively difficult to obtain.
That said, researchers have suggested that there is only a modest association
between self-reports and usage logs (Parry et al.,, 2021). They concluded
that, overall, the correlation between self-reports and usage logs is positive,
but mean self-reports of media use were either over- or under-reported
relative to the logged measure. As the authors indicated, the (in)accuracy of
self-reported media use measures might be systematic. With the increasing
availability of screen usage time information on digital devices, we call for
future studies to employ more objective measures of social media use.

We noticed a large proportion of studies recruited students-only samples
(88.46%). Adolescents and young adults constituted the majority of samples
used in research investigating social media and social anxiety. With the
exception of one study, the samples included in our analysis have an average
age ranging from 11.17 to 32.3 years old. Although using student-only sam-
ples or recruiting younger populations does not contribute to the large
heterogeneity, samples with more diversity are desired in future studies. In
addition, only one included study was conducted during the pandemic,
leaving us no room to investigate the influence of the pandemic on the
relationship between social media use and social anxiety. We encourage future
reviews to consider the pandemic as a potential moderator.

There is evidence of publication bias in the current study, which can
happen when non-significant findings are less likely to be published.
Reviewers and editors are encouraged to accept well-done articles where
the effects are not significant. Doing so could help to reduce publication
bias across various research domains.

Lastly, there are currently a limited number of longitudinal or experi-
mental studies that might help to unpack the dynamic causal links between
social media use and social anxiety, especially for diagnosed socially anxious
individuals. More longitudinal and experimental designs are needed to
understand 1) the affordances of social media that particularly resonate
with socially anxious individuals, 2) specific motivations of social media use
that may contribute to the nature of the relationship, and 3) the reasons
why some studies found a negative relationship between social media use
and social anxiety.
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Conclusion

This study sets out to assess the average correlation coeflicient estimate for
the association between social media use and social anxiety and evaluate the
potential moderators. The meta-analysis results indicate a positive and
significant relationship between social media use and social anxiety and
identify four moderating factors that help to explain the heterogeneity of
findings across studies. The findings are in line with predictions from the
social compensation model that argue that socially anxious individuals tend
to use social media more to compensate for lacking in-person interactions.
However, since this is a correlational finding where the causal direction of
effects can not be specified, it may further validate concerns pertaining to
the negative influence of social media use on mental health.

The present study sheds new light on the rapidly expanding field of social
media and mental health by synthesizing conflicting evidence, which all
appear to come from rigorous and reliable studies, and providing an effect
size estimate that future empirical studies can refer to. This review points out
a research gap in that the affordances of social media provide socially anxious
individuals enormous benefits being extensively discussed while the costs are
less documented. Moreover, studies revealed that negative correlations
between social media use and social anxiety received little attention, and no
explanations were discussed.

Future empirical studies are recommended to adopt objective social media
measurement, diversify the sample characteristics and locations, and employ
longitudinal or experimental designs. Future reviews are recommended to
position their work in a niche instead of treating social media and mental
health as unitary concepts. For example, empirical studies have investigated the
roles of social media use style (e.g., passive versus active, Akhter et al., 2022),
specific behavior on social media (e.g., vaguebooking, Berryman et al., 2018),
and problematic social media use (e.g., Boer et al., 2020) on mental health.
Continued efforts are needed to dig deeper into the relationship between social
media and mental health to provide more nuanced insights informing causal
directions, intervention targets, and guidance on best practices.
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