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Abstract

Problematic social media use consists of use that interferes with individuals® functioning, such as for example in failing to
complete important tasks. A number of studies have investigated the association of trait mindfulness with problematic social
media use. This meta-analysis synthesised research from 14 studies and a total of 5355 participants to examine the associa-
tion between mindfulness and problematic social media use across studies. A lower level of mindfulness was associated with
more problematic social media use, with a weighted effect size of r=-.37, 95% CI [-.42, -.33], k=14, p<.001.
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The use of social media, which allows for the exchange
of information and ideas through online platforms, has
increased rapidly worldwide. Accumulated research evi-
dence indicates that social media use can lead to problem-
atic symptoms in some individuals (Kuss & Griffiths, 2017).
Such problematic use involves devoting a great amount of
time and energy using social media, to the degree that an
individual’s social activities, interpersonal relationships,
studies, job, or health and wellbeing are impaired (Sun &
Zhang, 2021).

In a comprehensive review of conceptualisations of prob-
lematic social media use, Sun and Zhang (2021) summarised
problematic social media use as involving maladaptive use
of social media that interferes with individuals’ functioning,
for example in failing to complete important tasks or fail-
ing to regulate the amount of time spent engaging in social
media use. Harm associated with problematic social media
use can include poor sleep, depression, anxiety, and psy-
chological distress (Keles et al., 2020; Marino et al., 2018).
Adolescents are potentially at a greater risk of developing
problematic social media use due to their limited capacity
for self-regulation and vulnerability to peer pressure (Keles
et al., 2020).
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Some controversy surrounds how this problematic use
should be classified (Kardefelt-Winther et al., 2017). For
example, Sun and Zhang (2021) argued that it is prema-
ture to pathologise excessive social media use, and there
is currently no official diagnosis for any disorder involving
the use of modern technology (Aarseth et al., 2017). Fram-
ing of social media use by the media in some countries has
caused concerns about the technology (Lundahl, 2021), and
in response some researchers have suggested suggest that the
broad opportunities and unknown consequences provided
by social media platforms may accentuate the proclivity to
panic about the harms of the new technology (Walsh, 2020).

Theories of mindfulness

Mindfulness involves awareness of the present moment in an
open and non-judgmental manner (Brown & Ryan, 2003).
Mindfulness differs from other kinds of self-awareness tra-
ditionally studied because it does not have a cognitive or
intellectual foundation and is, instead, viewed as having a
foundation in nonevaluative perception (Brown & Ryan,
2003). As Li (2021) pointed out, important aspects of mind-
fulness are attention and awareness. Trait or dispositional
mindfulness is characterised by a general tendency for non-
critical attentional focus on present experiences, cognitions,
perceptions, and emotions (Rosenthal et al., 2021). Studies
have shown that trait mindfulness is associated with lower
neuroticism and negative affect (Giluk, 2009), better mental
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health, more adaptive cognitive processes, more effective
processing and regulation of emotion, and fewer symptoms
of depression and anxiety (Tomlinson et al., 2018).
Research findings also indicate that interventions that
increase trait mindfulness can reduce symptoms of various
mental disorders and improve health. Meta-analyses have
found that mindfulness-based interventions can reduce
symptoms of depression and anxiety (Hofmann et al., 2010),
post-traumatic stress (Hopwood & Schutte, 2017), and other
disorders (Cavicchioli et al., 2018). Further, meta-analyses
have found that mindfulness training impacts telomerase and
telomere length, which are biomarkers connected to physi-
cal health (Schutte & Malouff, 2014; Schutte et al., 2020).

Mindfulness and problematic social media
use

Researchers have begun identifying various individual
differences associated with problematic social media use,
such as the Big Five characteristics and mindfulness (Kir-
caburun et al., 2019). Studies investigating these individual
differences suggest that greater levels of trait mindfulness
may be associated with lower problematic use (e.g., Kir-
caburun et al., 2019; Weaver & Swank, 2021). Mindfulness
can be improved through mindfulness-based interventions
(Sommers-Spijkerman et al., 2021). Thus, the connection
between mindfulness and problematic social media use may
be of special interest to those working on preventing or treat-
ing problematic use.

Attention and awareness are central in the relationship
between mindfulness and problematic social media use. Dis-
positional mindfulness involves greater capacity for atten-
tional focus, which predicts fewer symptoms of problematic
use (Throuvala et al., 2020). A low level of trait mindful-
ness limits one’s ability to direct attention and awareness to
tasks and goals instead of being distracted by notifications
and habitual social media checking behaviour, and may be
related to problematic use (Du et al., 2021). Similarly, the
improved attentional focus in individuals with greater trait
mindfulness may reduce the likelihood of developing prob-
lematic social media use as mindfulness may reduce the
frequency of distraction through a greater awareness of
current thoughts and emotions (Throuvala et al., 2020).
Problematic social media use may involve difficulties regu-
lating negative emotions (Brand et al., 2019), which is a
characteristic of individuals with low dispositional mind-
fulness (Giluk, 2009).

Research studies have started to investigate whether
improvements to trait mindfulness can reduce symptoms
of problematic social media use (Throuvala et al., 2020;
Weaver, 2021). In a study examining the effect of mindful-
ness training on smart phone use, Throuvala et al., (2020)
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found that this training reduced some aspects of problem-
atic use. A possible path between increased mindfulness and
less problematic use may by that improving mindfulness
increases top-down cognitive control and emotional regula-
tion, which both predict fewer symptoms of problematic use
(Weaver & Swank, 2019).

Rationale and objectives

A theoretical rationale for predicting that higher mindfulness
is associated with less problematic social media use is that
the attentional focus involved in mindfulness allows indi-
viduals to focus on goal-relevant thoughts and behaviours
(Duetal., 2021; Li, 2021; Throuvala et al., 2020), with less
likelihood of being distracted by social media notifications
or habitual checking of social media platforms. A number of
studies have investigated the relationship between mindful-
ness and problematic social media use. The association of
mindfulness with problematic social media use across stud-
ies is not known and a meta-analysis can fill this gap in the
literature. The present meta-analysis synthesised research on
the association between trait mindfulness and problematic
social media use. It was hypothesised that across studies
greater mindfulness would be associated with lower prob-
lematic use.

Method
Search strategy

The Preferred Reporting Items for Systematic reviews and
Meta-Analyses statement (Page et al., 2021) guided the
search strategy and reporting of the meta-analysis. The pro-
tocol for this meta-analysis was published in the Interna-
tional Prospective Register of Systematic Reviews, registra-
tion number [removed to preserve anonymity of the authors].
We systematically searched the following databases:
EBSCO, EBSCO Open Dissertations, ProQuest, and Pub-
Med. No restrictions were placed on publication date, lan-
guage, or peer review status. The search terms were Mind-
ful* AND ("social media addiction" OR “social networking
addiction” OR "Facebook addiction" OR "problematic
social media use" OR “problematic social networking” OR
“problematic social network” OR “problematic Facebook
use" OR “compulsive social media use” OR “compulsive
social networking” OR “compulsive social network” OR
“compulsive Facebook use” OR "social media dependence”
OR “social networking dependence” OR “social network
dependence” OR "Facebook dependence"). Reference lists
of included articles were searched to identify additional rel-
evant research, then forward citation searches with Google
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Scholar were used to identify further relevant research. Stud-
ies were screened by title and abstract, and then full text.
We emailed the authors of included articles to request any
unpublished data that met the criteria for inclusion in the
meta-analysis.

Eligibility criteria

To be included in this meta-analysis, studies had to measure
problematic social media use (not simply use or frequent
use) and trait mindfulness (not state mindfulness), and report
the Pearson r correlation for the association of these vari-
ables or provide statistical information that could be con-
verted to r.

Data extraction and coding

Data extracted from each study to calculate weighted effect
sizes were the Pearson r correlation coefficient and sample
size. We also extracted the mean age of the sample, the per-
centage of female participants, the scales used to measure
mindfulness and problematic social media use and their reli-
ability, and whether there was apparent evidence of validity
for these scales. When studies did not report needed infor-
mation, we contacted the author of the study to obtain the
missing information. A missing association was obtained
through this approach for one study (Turel & Osatuyi, 2017).
Two authors independently coded the data required for the
effect-size and moderator analyses. The agreement between
the two coders was 96%. Disagreements were resolved by
consensus among the researchers.

Data analysis

Analyses were performed using Comprehensive Meta-Anal-
ysis Software (version 3.3.070). The meta-analysis used a
random-effects model, as the true effect size likely varies
across studies due to significant heterogeneity in sample char-
acteristics and the questionnaires used to assess mindfulness
and problematic social media use. Heterogeneity of effect
sizes was evaluated using (i) Cochran’s Q test of variance of
effect sizes across studies, (ii) the /* statistic of proportion of
true variation in observed effects, and (iii) tau® estimate of
variance of true effects among studies (Higgins, 2008).

We evaluated the impact of publication bias with Egger’s
test for funnel plot asymmetry (Egger et al., 1997), Begg’s
rank correlation test (Begg & Mazumdar, 1994), and Duval
and Tweedie’s trim-and-fill method (Duval & Tweedie,
2000). We used multivariate meta-regression to test for sig-
nificant study quality, sex- and age-related moderator effects.

A supplementary analysis examined effect sizes for the
subset of studies that also reported a standardised beta the
effect size when control variables, such as time 2 scores

when time 1 scores were assessed at time 1, or factors such
as fear of missing out were controlled, in a multivariate anal-
ysis. Ferguson (2015) pointed out that bivariate associations
tend to overestimate the true relationship between variables
when control variables are not included.

Results
Results of literature search

The study selection process is shown in the PRISMA chart
in Fig. 1. Twelve of the included studies were identified
through keyword searches and two were identified using
the forward citation searches with Google Scholar. Key
characteristics of the 14 included studies are displayed in
Table 1. Twelve of the studies were cross-sectional. One of
the included studies was experimental and tested a 10-day
intervention in a pre-post design (Throuvala et al., 2020);
we used the correlation between mindfulness and problem-
atic social media use at baseline as the effect size. One of
the included studies was longitudinal (Du et al., 2021); we
used the correlation between mindfulness and problem-
atic social media use at T1 as the effect size for the main
analysis and the effect size at T2 with the effect size at T1
as a covariate for the supplemental analysis. Two studies
measured problematic Facebook use (Eskisu et al., 2020;
Turel & Osatuyi, 2017), one study measured WhatsApp use
(Apaolaza et al., 2019), and the remaining studies measured
problematic social media use in general. We were unable to
investigate the type of social media was a potential modera-
tor because not enough studies measured problematic use
of social media platforms other than Facebook. The final
sample included 5355 participants (61% females, mean
age =22 years). The data file used to run the analyses is at
[https://doi.org/10.17605/0SF.IO/FPG7U].

Quality assessment

To assess the quality of research included in the present
meta-analysis, the determining study characteristic was
whether valid and reliable scales were used to measure
mindfulness and problematic social media use. All the
studies included in the meta-analysis measured mindful-
ness using scales with evidence of reliability and validity.
All but one study (Liu et al., 2022) measured problematic
social media use with scales having apparent evidence of
reliability and validity as described below. We used reli-
ability and validity of scales to create a four-point quality
measure, with one point given for acceptable reliability and
evidence of validity for each of the two measures used in
the bivariate association measurement in each study. A con-
sideration regarding quality comes from, Almourad et al.
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(2020), who pointed out that measurement of problematic
use of digital technology, such as social media use, can be
difficult. This difficulty stems in part from divergent concep-
tualisations, as well as possible overlap between the func-
tionality of devices. Thus, measures of problematic social
media use may capture somewhat different aspects of this
problematic use.

Scales measuring mindfulness

Seven studies measured mindfulness with the Mindful
Attention and Awareness Scale (MAAS; Brown & Ryan,
2003), for which evidence of validity and reliability has been
reported in several languages (Deng et al., 2012; Jermann
et al., 2009). Two studies used the Child and Adolescent
Mindfulness Measure (CAMM; Greco et al., 2011); evi-
dence of reliability and validity has been reported for the
CAMM in several languages (Chen et al., 2022; Chiesi et al.,
2017). One study measured mindfulness with the Five-Fac-
tor Mindfulness Questionnaire (FFMQ); Baer et al., 2006),
and two studies used the Acting with Awareness subscale
of the FFMQ); evidence suggests that both the FFMQ and
the Acting with Awareness subscale are valid and reliable
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measures of mindfulness (Christopher et al., 2012). Gainza
Perez (2022) reported a separate correlation for problematic
social media use for each facet of mindfulness measured by
the FFMQ instead of a correlation for overall mindfulness,
so we chose the correlation reported for the Acting with
Awareness subscale as the effect size for the study, since this
subscale has the strongest association with overall mindful-
ness measured by the FFMQ (Christopher et al., 2012). Cor-
reia (2019) adapted the MAAS to measure mindful attention
and awareness while using social media and provided evi-
dence of validity and reliability for this newly created scale.

Scales measuring problematic social media use

Five studies measured social media use with the Bergen
Social Media Addiction Scale (BSMAS; Andreassen et al.,
2016), which was adapted from the Bergen Facebook Addic-
tion Scale (BFAS; Andreassen et al., 2012. Four studies
measured social media use with the Compulsive Social Net-
working Scale (Serenko & Turel, 2015), which was adapted
from the Compulsive Buying Scale (Faber & O'Guinn,
1992). One study measured problematic use with the Social
Media Use Questionnaire (Xanidis & Brignell, 2016). One
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Table 1 Information about studies included in the meta-analysis

Study

Sample size % female Mean age Scale used to measure problematic social

Scale used to
measure
mindfulness (o)

media use (o)

Apaolaza et al. (2019) 346 52 19
Bilgiz and Peker (2021) 411 42 16%
Correia (2019) 270 39 23
Du et al. (2021) 594 73 34
Eskisu et al. (2020) 298 64 22
Gainza Perez (2022) 365 80 21
Hassan and Pandey (2021) Study 2 236 NR 27
Kircaburun et al. (2019) 470 60 16
Liu et al. (2022) 1202 NR 15
Majeed et al. (2020) 267 34 35¢
Sriwilai and Charoensukmongkol (2016) 211 50 32
Throuvala et al. (2020) 252 82 21
Turel and Osatuyi (2017) 155 42 26*
Weaver and Swank (2021) 278 89 21

Compulsive Social Networking Scale (.86) FFMQ° (.86)
Social Media Disorder Scale (.82) CAMM (.73)
Compulsive Social Networking Scale (.86) MSMAAS (.80)
Social Media Self-Control Failure Scale MAAS (.90)
(91
Chen Internet Addiction Scale® (.94) MAAS (.85)
BSMAS (.81) FFMQ° (.77—.89)
Compulsive Social Networking Scale (.65) FFMQ (.83)
BSMAS (.85) MAAS (.84)
Mobile Social Networking Addiction Scale ~CAMM (.82)
(91
BSMAS (.83) MAAS (.94)
BSMAS (.85) MAAS (.88)
BSMAS (.87—.91) MAAS (.92—.93)
Compulsive Social Networking Scale (.85) FFMQ°® (.93)
Social Media Use Questionnaire (.84) MAAS (.88)

a=Cronbach’s alpha reported in the study; NR =not reported; BSMAS =Bergen Social Media Addiction Scale, FFMQ =Five Factor Mind-
fulness Questionnaire, CAMM =Child and Adolescent Mindfulness Measure, MAAS =Mindfulness Attention and Awareness Scale,

MSMAAS =Mindful Social Media Attention and Awareness Scale

% We used age-category data to estimate mean age of participants for this study

® This scale was adapted by the authors of the study to measure Facebook use

¢ Acting with awareness subscale of the FFMQ used to measure mindfulness

study used the Social Media Self-Control Failure Scale (Du
et al., 2018). One study used the Social Media Disorder
Scale (van den Eijnden et al., 2016). One study adapted the
Chen Internet Addiction Scale (Ceyhan et al., 2019; Chen
et al., 2003) to specifically measure problematic Facebook
use by replacing “Internet” with “Facebook” in every item.
Evidence of validity and reliability was provided for each
of the above scales in the study which developed the scale.

Only one study measured problematic social media use
with a scale without apparent evidence of validity (Liu et al.,
2022). This study measured problematic social media use
with the Mobile Phone Addiction Type Scale (Liu, 2019)
which was developed in an unpublished doctoral disserta-
tion. While Liu et al. (2022) reported evidence of reliability
for this scale, they did not report information indicating that
the scale has evidence of validity.

Meta-analytic effect size

The random-effects model showed a significant associa-
tion between lower mindfulness and greater problematic
social media use (r=-0.37, 95% CI [-0.42, -0.33], k=14,
p <0.001). Figure 2 shows the forest plot of correlations
between mindfulness and problematic social media use

for each study. There was significant heterogeneity in
effect sizes across the included studies (Q(13)=44.53,
p<0.001, =70.81, tau>=0.007). Half of the included
studies also reported a standardised beta after controlling
for other variables. The effect size for studies controlling
for other variable, with beta converted to r for comparison
with the results of the main analysis, was somewhat lower
((r=-0.30,95% CI [-0.38, -0.22], k=7, p<0.001) than the
effect size for the main analysis.

Moderator analyses

Study quality was not a significant moderator of the main
effect size (coefficient=-0.07, p=0.23). Two studies were
excluded from the multivariate meta-regression examining
the moderating effect of sex of participants because these
studies did not report the proportion of female participants
(Hassan & Pandey, 2021; Liu et al., 2022). No significant
association was found between effect size and proportion
of females in the sample (coefficient=0.000, p =1.00).
Sample age also was not significant as a moderator (coef-
ficient=0.006, p =0.29).
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Study Statistics for each study Correlation and 95% CI
Lower Upper
Correlation  limit limit Z-Value p-Value

Apaolaza et al. (2019) -0.550 -0.620 -0.472 -11.453 0.000 -

Bilgiz & Peker (2021) -0.330 -0.414 -0.241 -6.925 0.000 -+

Correia (2019) -0.450 -0.540 -0.349 -7.920 0.000 kL

Du et al. (2021) -0.420 -0.484 -0.351 -10.884 0.000 [~

Eskisu et al. (2020) -0.310 -0.409 -0.204 -5.506 0.000 -+

Gainza Perez (2022) -0.343 -0.430 -0.249 -6.802 0.000 -+

Hassan & Pandey (2021) Study 2 -0.327 -0.436 -0.208 -5.182 0.000 o

Kircaburun et al. (2019) -0.440 -0.510 -0.364 -10.205  0.000 a

Liu et al. (2022) -0.320 -0.370 -0.268 -11.484  0.000 +

Majeed et al. (2020) -0.220 -0.331 -0.103 -3.634 0.000 b

Sriwilai & Charoensukmongkol (2016)  -0.355 -0.468 -0.231 -5.353 0.000 —t

Throuvala et al. (2020) -0.455 -0.548 -0.351 -7.748 0.000 T+

Turel & Osatuyi (2017) -0.359 -0.489 -0.213 -4.632 0.000 —t—

Weaver & Swank (2021) -0.300 -0.403 -0.189 -5.133 0.000 -t

-0.374 -0.418 -0.329 -14.861 0.000 +
-1.00 -0.50 0.00 0.50 1.00

Fig.2 Forrest Plot of Associations between Mindfulness and Problematic Social Media Use

Sensitivity analyses and publication bias

Sensitivity analyses using the one-study removed method
showed that the findings of the meta-analysis were robust to
the removal of any of the included studies. Removing any
one study from the analysis resulted in a pooled effect size
between r=-0.36 and r=-0.39, significant at p <0.001.
Figure 3 shows the funnel plot of effect sizes for the 14
included studies. Egger’s test for asymmetry of the funnel
plot was not significant (p =0.72) and Begg’s rank test was
not significant (p =0.91); both tests suggested that the results
were not affected by publication bias. The trim-and-fill

Fig.3 Funnel Plot of Effect
Sizes

analysis indicated that it was not necessary to adjust the esti-
mated effect size by imputing missing studies. The results
of these analyses indicate that it is unlikely the results of the
meta-analysis were impacted by publication bias.

Discussion

The present meta-analysis synthesised research investigat-
ing the association between trait mindfulness and problem-
atic social media use. The meta-analysis found a significant
association of r=-0.37 between lower trait mindfulness and

Funnel Plot of Standard Error by Fisher's Z
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greater problematic use across studies. This is a medium
effect size according to Cohen’s (1992) criteria. This sig-
nificant relationship across studies between mindfulness and
problematic social media use expands the realms in which
mindfulness may play an important role. Previous research
indicates that mindfulness is important in settings ranging
from the therapeutic (Khoury et al., 2013), to organisations
(Reb, et al., 2020) to classrooms (Wang et al., 2021).

The association found in the present meta-analysis does
not indicate the nature of the causal relationship between
these variables. It is possible that a low level of trait mindful-
ness causes problematic social media use and/or vice-versa.
Additionally, other factors, such as poor mental health or dif-
ficult life circumstances might lead to both less mindfulness
and greater tendency towards problematic use. The supple-
mentary analysis examining the effect size of standardised
betas for studies that included control variables, which found
a lower effect size than the analysis of bi-variate association,
provides some support for this proposition.

Two studies have provided evidence that improving mind-
fulness reduces problematic social media use (Throuvala
et al., 2020; Weaver, 2021), and one study has found that
problematic social media use reduces mindfulness, which
consequently causes further future problematic use (Du
et al., 2021). Experimental evidence suggests that mind-
fulness-based interventions that improve mindfulness also
reduce symptoms of problematic use (Throuvala et al., 2020;
Weaver, 2021).

Throuvala et al. (2020) provided experimental evidence
that mindfulness-based interventions can reduce symptoms
of problematic social media use. The researchers tested the
effectiveness of a 10-day online mindfulness-based interven-
tion, which resulted in significant increases in mindfulness
and reductions in problematic use for the 72 participants
who received the intervention. A similar result was found by
Weaver (2021) in a 5-week mindfulness-based intervention.
It is also possible that problematic social media use reduces
a person’s trait mindfulness, since social media use can lead
to a diminished capacity to be attentive and aware of current
tasks and goals (Du et al., 2021). Du et al. (2021) provided
evidence suggesting that the relationship between mind-
fulness and problematic social media use is bi-directional,
using a 3-wave longitudinal study design. Their study found
partial support for the hypothesis that greater problematic
social media use at Time 1 predicted lower mindfulness at
Time 2, which in turn predicted greater problematic social
media use at Time 3 (Du et al., 2021).

These results suggest that the relationship between mind-
fulness and problematic social media use may be inter-
twined, in that they may be bi-directional and that other
factors may influence both mindfulness and problematic
social media use. Higher trait mindfulness may be a protec-
tive factor that prevents the development of problematic use,

and similarly, low trait mindfulness may be a risk factor for
the development of problematic use as diminished attention
and awareness increases the likelihood of being distracted by
notifications and automatic social media checking behaviour
(Du et al., 2021). Mindfulness-based interventions may be
effective for treating problematic social media use due to the
improvements in top-down cognitive control resulting from
these interventions (Rosenthal et al., 2021). These improve-
ments in cognition can aid in changing the automatic and
habitual responses to cravings and external stimuli that lead
an individual to engage in problematic behaviour (Brand
et al., 2019; Rosenthal et al., 2021).

A reciprocal relationship would mean that the effects of
low mindfulness on problematic social media use are com-
pounded or amplified, since low trait mindfulness can result
in greater problematic use, which leads to further reduc-
tions in mindfulness, creating a harmful spiral. A recipro-
cal relationship also suggests that the effects of mindfulness
interventions on problematic social media use could lead to a
beneficial upward spiral, with greater mindfulness leading to
lower problematic use, which may lead to further improve-
ment in trait mindfulness.

Limitations

All the included studies used self-report measures of mind-
fulness and problematic social use and therefore relied on
participants’ awareness of their own behaviour. That aware-
ness could be low in some individuals. Further, few stud-
ies measuring problematic use on a social media platform
other than Facebook met the inclusion criteria, so we were
unable to conduct a moderator analysis examining whether
the relationship between mindfulness and problematic use
varies between different social media platforms. Finally, it
is unclear to what extent demand characteristics may have
influenced participant responses across studies.

Directions for future research

There is currently limited experimental evidence indicat-
ing whether mindfulness training is effective for reducing
symptoms of problematic social media use. Further research
is needed to investigate the duration of mindfulness training
that is required to cause a significant and lasting improve-
ment in trait mindfulness and problematic use. Studies are
also needed to investigate whether the benefits of these
interventions last over time and whether mindfulness-based
interventions that are conducted over a longer period of time
result in greater or longer-lasting reductions in problematic
use, as was found, for example, for effects of mindfulness
training on post-traumatic stress (Hopwood & Schutte,
2017). More experimental and longitudinal studies are
needed to evaluate whether problematic social media use
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reduces mindfulness and to investigate a potential recipro-
cal relationship between low mindfulness and symptoms of
problematic use.
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