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The puzzle of whether digital media are improving or harming psychological well-being has been
plaguing researchers and the public for decades. Derived from media richness theory, this study
proposed that phone calls and texting improve well-being, while use of social network sites (SNSs),
instant messaging (IM), and online gaming may displace other social contacts and, thereby, impair
well-being. To test this hypothesis, a meta-analysis of 124 studies was conducted. The results showed
that phone calls and texting were positively correlated with well-being, whereas online gaming was
negatively associated with well-being. Furthermore, the relationship between digital media use and
well-being was also contingent upon the way the technology was used. A series of meta-analyses
of different types of SNS use and well-being was used to elucidate this point: interaction, self-
presentation, and entertainment on SNSs were associated with better well-being, whereas consuming
SNSs’ content was associated with poorer well-being.
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Since the 1990s, a burst of new communication technologies has inspired several waves of life
changes among people throughout the world who have access to them. Each time a fresh digital medium
has emerged, media scholars have debated whether these new technologies are potentially harmful or
helpful to people’s psychological well-being. From mobile phones to Facebook, from instant messaging
to Twitter, numerous studies have been published to assess whether the association of digital media
use and psychological well-being is positive or negative. However, it appears that not only are there
important differences in how different digital media affect psychological well-being, but even the effects
within the same media channels are not consistent (Deters & Mehl, 2012). Current literature focusing on
the relationships of different online media and well-being is still rare. To seek order among the welter of
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conflicting findings, the current study conducted a comprehensive meta-analysis to compare the links of
the most widely used digital media to various indices of mental health and well-being. Within the same
methodological and theoretical framework, we also aimed to test different moderators (e.g., culture)
and distinguish the effects of different media use activities on well-being.

Well-being has been extensively associated with social bonds and contacts (Chu, Saucier, & Hafner,
2010), and one general theme is that lacking social connection is a major risk factor for unhappiness.
Baumeister and Leary (1995) proposed that two sorts of experiences are needed to satisfy the need
to belong. First, people need frequent and non-negative social interactions. Second, they need the
ongoing framework of mutual concern. Either without the other (e.g., long-distance relationships
lacking interaction or commercial sex that lacks ongoing mutual concern) is less than satisfying. The
distinction between these two criteria is useful in untangling the conflicting findings about social media
use. In the extreme, online interactions may facilitate rapid social interactions with many people, but
without any ongoing mutual concern.

Communication technologies help people contact others, and so one hypothesis was that social
media activity would generally raise happiness. Alternatively, however, it was plausible that at least some
kinds of activity with communication and social media would replace regular human interaction and
could, thereby, decrease happiness. We derived competing hypotheses, based on the displacement and
stimulation hypotheses (Kraut et al., 1998; Valkenburg & Peter, 2007a), to guide our analyses of the
empirical links between digital media usage and well-being.

Definitions
Psychological well-being and mental health are two closely related constructs that are often used
interchangeably. An overarching definition applicable to both constructs would be a state of wellness in
which an individual feels good, based on having positive relationships with others, a sense of purpose
in life, self-acceptance, personal growth, autonomy, and environmental mastery (Ryff & Keyes, 1995).
These states allow people to realize their potential, manage stress, be productive, and make contributions
to the larger community (Ryff, 1989; Ryff & Keyes, 1995). Examples of relevant outcomes include anxiety,
depression, loneliness, stress, self-esteem, and life satisfaction. We use the term psychological well-being
for the broad range of outcomes, while reserving the term mental health for the subset of outcomes that
invoke psychopathology, at least at a subclinical level (e.g., everyday depression). Our broad, inclusive
focus on well-being led us to use a composite measure of multiple indicators of psychological well-being
and mental health, including satisfaction with life, depression, anxiety, stress, loneliness, and self-esteem.

The present meta-analysis considered evidence about multiple forms of communications media,
which deserve brief definitions. We assume all readers are familiar with telephones, and “phone call” is
here used to refer to speaking directly via such a device with another person who is physically distant.
Texting refers to using a device, usually a mobile phone, to send written messages (typically quite brief
ones) to a specific, single other person, again normally across a physical distance. Social network sites
(SNSs) are online platforms by which people can communicate with large numbers of other people,
such as by posting information about themselves. They can also communicate with specific individuals,
such as by responding directly to someone else’s post. At present, the most widely used SNS is Facebook.
Instant messaging (IM) uses various devices and software to communicate directly with an individual,
often someone who is also online and tuned in, so that messages can be exchanged back and forth, akin
to a written conversation. Typically, the messages and exchanges with IM are longer than with texting.
“Online gaming” here specifically refers to playing online, multiplayer, social games with friends or
strangers.
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Three hypotheses: Stimulation, displacement, and media richness
Early in the digital revolution, Kraut et al. (1998) proposed two opposing, explanatory hypotheses about
how electronically mediated social interactions could affect well-being. The displacement hypothesis
proposed that online communication would reduce digital media users’ psychological well-being,
because it would replace spending time with strong ties or close relationship partners, thereby reducing
the quality of these friendships. (Put another way, it favors frequent social interactions, but to the
detriment of ongoing relationships marked by mutual concern.) In contrast, the stimulation hypothesis
stated that digital media use would increase well-being via its positive effect on time spent with
important friends and the improved quality of these friendships. Thus, the two hypotheses predicted
opposite effects. Hundreds of studies were done to check the direction of the correlation between
media use and psychological well-being (Huang, 2010; Valkenburg & Peter, 2007a). The findings were
not consistent, however. A possible source of inconsistency is that most of these studies limited their
investigation to one specific media channel, such as SNSs or IM, whereas different channels may have
different effects on well-being.

A third hypothesis addresses the inconsistency by proposing that the effects of media differ based
on their communicative power. Media richness theory proposes that media channels vary in their
capacity to provide detailed and timely information (Daft & Lengel, 1986). Richer media can carry more
personal information and better facilitate interpersonal communication and relationship development
(Sheer, 2011). Thus, richer media can make users communicate more efficiently and better understand
unclear messages. When interacting with someone with whom they have strong ties, people often choose
richer media, affording more social cues and synchronicity, partly because these improve emotion and
affection expression (Baym, Zhang, & Lin, 2004; Goodman-Deane, Mieczakowski, Johnson, Goldhaber,
& Clarkson, 2016; e.g., phone calls). In contrast, other media that are less capable of fulfilling these
goals (e.g., e-mail) are used for weak ties (Yang, Brown, & Braun, 2014). Liu and Yang (2016) studied
five communication channels, and found that phone calls and texting were used among closer friends,
whereas IM, SNSs, and online gaming were used in less close relationships (Yang, Brown, & Braun,
2014). The difference between IM and texting was of particular interest, because those two channels are
quite similar in their communicative method and richness. The authors proposed that whether a channel
has ubiquitous and direct access may be the underlying feature determining whether it is an “intimate”
channel or not. The phone-based channels (phone calls and texting) afford immediate responses,
regardless of whether Internet access or Wi-Fi is available. Such immediacy may be particularly
important and valued in close relationships. Privacy is also important for relationship development.
Texting and phone calls are rather private, while IM and SNSs have public or semipublic characters.
This can explain why the rich features of IM or SNSs are not frequently utilized by users. For example,
although IM may include a video call function, not all users take advantage of it.

Niches, partners, and well-being
Thus far we have argued three points. First, evidence about the link between well-being and digital
communication has been inconsistent (Goodman-Deane et al., 2016). Second, close social relationships
are an important source of well-being (Valkenburg & Peter, 2007b). Third, different media are used for
communicating with different types of people (or, more precisely, within different kinds of relationships)
and, in turn, will affect relationships and well-being (Liu & Yang, 2016; Yang, Brown, & Braun, 2014).
Putting these together, we reasoned that different digital communications media may have different
relations to well-being, based on their effects on close relationships (Yang, Brown, & Braun, 2014).

When communicating within intimate relationships, people usually select an interactive and tar-
geted medium affording relatively rich social-context cues and synchronicity, both of which have been
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found to improve emotion expression (e.g., phone calls). Other media that are less capable of fulfilling
these aims, like e-mail, are more frequently used for communication with less close ties (Yang, Brown,
& Braun, 2014).

Because cell phone calls and texting are mainly used for more intimate relationships, time spent
using these two digital media channels likely intensifies the interactions between close associates.
Therefore, we expected phone calls and texting to strengthen these already strong ties, consistent with
the stimulation hypothesis. It follows that the effects of these media on psychological well-being are
likely to be mostly positive (except for cases when negative aspects of relationships, such as unproductive
conflict, occur).

In contrast, new media like Facebook are mainly used to maintain a wider network of weaker ties
(although some strong ties may be present within a person’s online social network; Liu, Ainsworth,
& Baumeister, 2016). Time spent on Twitter, Facebook, and online gaming is predominantly used to
maintain a large, diverse network of weak ties (Ellison, Steinfield, & Lampe, 2011; Liu & Baumeister,
2016; Liu & Yang, 2016). Interacting within this large network of shallow relationships may replace
spending time with close relationship partners, consistent with the displacement hypothesis. The net
effect on well-being of interacting with weak ties would therefore be negative, as confirmed by Chan
(2014). To be sure, some digital communications may have no impact on well-being. Minimalist
communications on SNSs (such as a single click to indicate a “Like” reaction to something posted by
another person) hardly seem likely to intensify or replace connections to close relationship partners.
However, displacement is still possible, insofar as people spend a fair amount of time on these media
instead of engaging in high-quality, offline interactions. This displacing effect may be especially true if
the weak ties only exist online, so that an individual’s online activities have no connection with their
important, offline relationships.

Hence, all digital communications media are not equal in terms of their effects on well-being.
Internet-based media use may displace interaction with close relationship partners, thereby reducing
well-being. In contrast, Internet-independent media are used primarily for contact with close relation-
ship partners, and may increase well-being. Some prior evidence fits this conclusion. In particular,
the broad correlation between total Internet use and psychological well-being is negative (Çikrıkci,
2016; Huang, 2010). This fits the view that Internet-dependent media use contributes to displacement:
that is, fosters low-quality interactions with unimportant people to the extent that the person reduces
high-quality interactions with close relationship partners. Internet use tends to be a relatively passive
consumption activity, such as when people surf the web, read news or blogs, and watch movies. These
seem in and of themselves to be irrelevant to well-being, but insofar as they displace other activities
involving quality interactions with close relationship partners, the ultimate effect on well-being would
be negative.

Our first two hypotheses were thus as follows.

H1: Telephone conversations and texting are positively linked to well-being, because they are
primarily used for contact with close relationship partners.

H2: IM, SNS activity, and online gaming are negatively related to well-being, because they mainly
feature interactions with strangers and acquaintances, which displace interactions with close relation-
ship partners.

One might make a different prediction based on findings by Dienlin et al. (2017). They found that
communication on SNSs led to more face-to-face communication 6 months later. However, obviously,
not all face-to-face interactions are with close relationship partners. Therefore, our hypotheses are not
inconsistent with Dienlin et al.’s findings.
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Different social network site activities
Thus far, we have discussed hypotheses based on treating each medium as a single kind of activity.
However, SNSs in particular are increasingly multifunctional, so people can engage in different activities
on them. These activities may have quite different implications for well-being, as recent evidence has
indicated (Burke & Kraut, 2016; Verduyn et al., 2015). Again, our reasoning is based on the assumption
that the kind of social connection involved in the activity will account for its effect on well-being. Four
types of activities have been discussed in the SNS literature: interactions (communicating, tagging, and
commenting on SNSs with other people); self-presentation (presenting photos or updating one’s own
status); entertainment (leisure use of SNSs to pass time or entertain oneself); and content consumption
(browsing the SNSs’ content). The selection of these categories was based upon the most frequently used
functions of SNSs, so as to include all available data into our analysis. We formulated hypotheses about
the first and last of these only.

Interactions seemed the best bet for a positive effect on well-being. Insofar as people use SNSs to
interact with other people, they should experience gains in social connection. Such interactions may help
satisfy the need to belong (Baumeister & Leary, 1995) and facilitate social support (Kim, Sherman, &
Taylor, 2008). Regarding social support, anecdotal evidence has suggested that people have increasingly
begun to use SNS interactions to provide support to friends who may be experiencing problems or
distress, and such support may improve well-being. Even just the regular exchange of comments and
replies may communicate that one is invested in the relationship and cares about the other’s welfare.
Consistent with these theoretical predictions, interactive online activities are typically associated with
better psychosocial outcomes, such as lower loneliness (Verduyn et al., 2015) and higher social capital
(Ellison, Vitak, Gray, & Lampe, 2014; Gray, Vitak, Easton, & Ellison, 2013).

However, the benefits of SNS interactions could well be qualified by the nature of the relationship.
As we have suggested, interactions with close relationship partners should improve well-being, whereas
interactions with distant acquaintances or strangers may be irrelevant or even detrimental to well-
being. Unfortunately, our analyses were limited by the information available in the literature, and
many published studies have simply counted interactions without differentiating the qualities of the
relationships involved. Our prediction was, therefore, for a general but weak effect, with more SNS
interactions being linked to more well-being. Presumably, a much stronger effect could be found if
one were able to focus specifically on interactions with close and important relationship partners.
Still, prior work has provided some evidence of the positive benefits of SNS interactions, including
lower loneliness (Yang & Brown, 2013) and higher social capital (Ellison, Vitak, Gray, & Lampe, 2014;
Gray et al., 2013).

In contrast, SNS content consumption (browsing) seemingly has less to offer and may even be
detrimental to well-being. This activity consists chiefly of reading about other people’s lives and
thoughts, without interacting. Putting considerable time into such browsing would, at the least, be
likely to produce the displacement problem: namely, the time spent browsing would replace quality
interactions with significant others, thereby indirectly reducing well-being. More direct negative effects
are also possible. SNS self-presentations tend to be highly positive (Liu & Brown, 2014), presumably
because people generally seek to present themselves favorably (Baumeister, 1982; Goffman, 1959;
Schlenker, 1980), and social media offer an ideal platform for such favorable presentations, because
one has more control over how one depicts oneself online than in a live interaction. Meanwhile, self-
assessments often rely heavily on social comparisons (Festinger, 1954). People who browse SNS postings
may, therefore, easily begin to feel inadequate and dissatisfied, as they compare their own lives with the
idealized images of other people’s lives that they read about. Exposure to these positive and idealized
images can trigger envy (Krasnova, Widjaja, Buxmann, Wenninger, & Benbasat, 2015; Tandoc et al.,
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2015), which is associated with depression and lower affective well-being (Tandoc et al., 2015; Verduyn
et al., 2015). Previous studies have shown that browsing is often related to poorer well-being (Verduyn
et al., 2015; but see Deters & Mehl, 2012).

The relationships between well-being and the other two activities (self-presentation and entertain-
ment) are less clear. Some studies have shown that self-presentation on SNSs is associated with poorer
well-being (Yang & Brown, 2013), whereas other studies have found either a positive (Deters & Mehl,
2012) or null relationship (see Kraut & Burke, 2015). Additionally, other studies have suggested that the
implications of SNS self-presentation are further complicated by both interpersonal and intrapersonal
processes (Yang & Brown, 2016). Regarding entertainment, while earlier research showed that online
entertainment activities were related to poorer social well-being, such as lower friendship quality (Blais,
Craig, Pepler, & Connolly, 2008), more recent studies have suggested that online entertainment (such as
gaming) facilitates relationship development and maintenance (Herodotou, Kambouri, & Winters, 2014;
Lenhart, Smith, Anderson, Duggan, & Perrin, 2015). Hence, we had no strong expectations regarding
how self-presentation and online entertainment would affect well-being.

Method

Literature search
Two methods were applied to identify relevant studies. First, articles were searched in the following
databases: Communication and Mass Media Complete, EBSCO—Education Resources Information
Center (ERIC), Google Scholar, ProQuest Dissertations & Theses, PsycINFO, and PsycArticles. The
following keywords were used: mental health, well-being, anxiety, depression, loneliness, stress, self-
esteem, life satisfaction, positive or negative affect, online interaction, selfies, photo posting, status
update, SNSs gaming, information seeking, SNSs browsing, passive SNS use, Facebook, Myspace,
Twitter, Instagram, Social Network Sites, social media, phone call, smart phone, mobile phone, texting,
SMS, instant messaging, IM, MSN, ICQ, QQ, gaming, online gaming, and MMORPGs. Second, we
searched in-press or online-first articles. We used the logical operator “OR” between two similar
keywords (e.g., SNSs OR Facebook), and then used “AND” between a keyword related to digital media
and one related to well-being (e.g., phone call AND depression). Duplicate records yielded from different
databases were removed manually. The search included articles published up to 10 January 2017. Due to
page limitations, both the details of included studies and analysis figures can be found in the additional
material for the manuscript, hosted on the Open Science Framework (https://osf.io/2y6r3/).

Criteria for inclusion
A comprehensive search of the literature yielded 8,542 potential studies. We examined the titles
and abstracts of all the references and excluded irrelevant ones. After initial screening, 201 studies
were identified for further screening. The following criteria were used for further checking: (a) the
studies included quantitative statistics (i.e., correlation coefficient, regression coefficient, etc.); (b) global
measures of digital media use (i.e., intensity, online time, or login frequency) or specific measures of
media use activities were included; (c) studies examining the addictive use of media were deleted; and
(d) studies using duplicate samples to calculate the effects were excluded. If two studies used the same
data set, they were considered as having repeated samples. In this circumstance of duplicate data being
used by more than one publication, the study that contained more information was used. In the end,
124 studies met these criteria for inclusion (please consult the material on the Open Science Framework
for further information about the inclusion procedure).
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Coding
Studies that met the inclusion criteria were coded for sample characteristics (country, proportion female,
average age, and sample size). After coding a sample of studies, a coding manual that specified the coding
categories and detailed codes was developed. Following the coding manual, all information contained
in the 124 studies were coded. The inter-coder reliability—Krippendorf’s alpha—was satisfying, ranging
from 0.75 to 1.00 for all variables (Hayes and Krippendorf, 2007). All discrepancies between coders were
discussed and the coders reached agreement.

Following guidelines from previous work (Deters & Mehl, 2012; Verduyn et al., 2015), we divided
SNS activities into four categories. Replying, commenting, and liking were coded as SNS interactions;
SNS status updating or photo posting were coded as SNS self-presentation; SNS gaming and entertain-
ment were coded as SNS entertainment; and SNS browsing, searching, and monitoring were coded as
SNS content consumption.

The 93 studies contained data from 23 countries or regions: Australia, Belgium, Canada, China,
Hong Kong, India, Ireland, Japan, Malaysia, Netherlands, Pakistan, Philippine, Poland, the Republic
of Korea, Serbia, South Africa, Sri Lanka, Sweden, Taiwan, Thailand, Turkey, the United Kingdom, and
the United States. Per Suh, Diener, Oishi, and Triandis’ (1998), studies conducted in China, Hong Kong,
Japan, Korea, Taiwan, and Thailand were coded as Eastern culture, and the rest were coded as Western
culture.

Multiple effects in a single study
If an article included several independent effect sizes, we coded the effects separately. Simultaneously
including more than one effect size yielded by the same sample can cause an inflation of significance tests
(Cooper, Hedges, & Valentine, 2019). To avoid including dependent effect sizes within a single meta-
analysis, we used the following procedures: (a) we conducted separate meta-analyses for different types
of digital media (e.g., if a study reported effect sizes for both phone calls and texting, derived from the
same sample, they were used for different meta-analyses of phone calls and texting; see Table 2); and (b)
if one article included several dependent effects for a single type of digital media, we aggregated them
into one (Hunter & Schmidt, 2004; e.g. LaRose et al. [2011] reported the effects between self-esteem, life
satisfaction, loneliness, and SNS use using a single sample, so these dependent effects were aggregated
into a single effect). We used the agg function from the MAc package in R to aggregate the dependent
effect sizes. The function used formulas from Hunter and Schmidt (2004, pp. 435–8).

Data analysis
We used the attenuated correlation (uncorrected correlation) for analyses. Because of the high het-
erogeneity (Lipsey & Wilson, 2001), the random effects model was used for all analyses. To assess
heterogeneity across studies, we used the I2 statistic, which describes the extent of true heterogeneity
across studies as a percentage of total variation (Higgins and Thompson, 2002). The Q statistic is
also used for testing the existence of heterogeneity. However, we did not use Q test, because the Q
statistic is overpowered (Aguinis, Sturman, & Pierce, 2008). All of the analyses were conducted with
Comprehensive Meta-Analysis version 3 (Borenstein, Hedges, Higgins, & Rothstein, 2014).

Publication bias analysis
We applied the following methods: (a) checked the asymmetry of the contour-enhanced funnel plot
(Peters, Sutton, Jones, Abrams, & Rushton, 2008); (b) conducted the p-uniform analysis (Van Assen,
van Aert, & Wicherts, 2015), which assumes that the distribution of the p value is uniform, conditional
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on the true effect size; and (c) conducted a p-curve analysis (Simonsohn, Nelson, & Simmons, 2014a,
2014b). The term p-hacking refers to conducting multiple analyses in order to get a significant result
(p < .05), which can inflate effect sizes in the published literature, as well as possibly producing spurious,
false-positive conclusions. A p-curve plots the distribution of significant p values (p < .05), which can
be used to evaluate whether the true effect is evidential or not. Some researchers believe it can help
estimate extent of the so-called file drawer problem; that is, the quantity of unpublished studies on the
same topic with nonsignificant results. It should be noted that both the p-curve and p-uniform analyses
only used p-values lower than .05.

Results

Description of the sample
The data set finally yielded 9 effect sizes of phone calls and well-being, containing 3,257 participants;
9 effect sizes of texting and well-being, encompassing 2,063 participants; 8 effect sizes of IM usage and
well-being, containing 3,981 participants; 94 effect sizes of SNS usage and well-being, encompassing
34,475 participants; and 7 effect sizes of online gaming and well-being, encompassing 3,329 participants.

The average ages of participants in the included studies were between 12.66 and 58.22, but more
than 70% of the sample had average ages between 15 and 25. The percentage of female participatns was
between 0% and 100%, but for 70% of the sample, the proportion of female participants was between
45% and 70%. The sample sizes ranged from 35 to 1,935 participants. The most frequently used scales for
well-being were the University of California Los Angeles (UCLA) Loneliness Scale, Satisfaction with Life
Scale, Center for Epidemiological Studies Depression scale, Self-Rating Anxiety Scale, and Rosenberg
Self-Esteem Scale.

Effect sizes of global digital media use and psychological well-being
To examine the relationship between global digital media usage and well-being, the valences of the
effect sizes of anxiety, depression, loneliness, and stress were reversed. The reversed statistics represent
the correlations between global digital media use and better well-being states. The reversed effect
sizes were then aggregated with the effect sizes of self-esteem and life satisfaction to create a score of
overall psychological well-being. Burke and Kraut (2016) used a confirmatory factor analysis to justify
combining these scales into a single index of psychological well-being. Their results revealed a common
factor underlying these scales, and showed that a one-factor solution was an acceptable fit to the data.

With the random-effects model, we found that the association between phone calls and well-being
(r) was 10 (P <. 001), with a 95% confidence interval (CI) ranging from .06 to.15, and that heterogeneity
was low (I2 = 42.90). Texting also had a positive effect (r = .10, 95% CI .02–.17; P < .001) and moderately
high heterogeneity (I2 = 71.67). Online gaming (r = −.12, 95% CI −.12 to .01; P = .07; I2 = 91.82) and
SNS use (r = −.05, 95% CI −.09 to −.02; P < .001; I2 = 89.54) had negative correlations with well-being.
The use of IM had a non-significant correlation with well-being (r = .06, 95% CI −.06 to .16; P = .33;
I2 = 90.83; Table 1). Overall, all these correlations between global digital media use and psychological
well-being were weak effects.

Effect sizes of types of social network site use and psychological well-being
To examine the relationship between well-being and various SNS usages, the valences of the effect
sizes of anxiety, depression, loneliness, and stress were reversed. These reversed statistics represent the
correlations between SNS use and better well-being states. The reversed effect sizes were then aggregated
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Table 1 Meta-Analysis of Digital Media Use and Psychological Well-Being

k r Lower CI Higher CI p Q I2 τ 2

Call 9 .10∗∗∗ .06 .15 .00 14.01 42.90 .00
Text 9 .10∗ .02 .17 .02 28.24∗∗∗ 71.67 .01
IM 8 .06 −.06 .16 .33 76.37∗∗∗ 90.83 .02
SNSs 94 −.06∗∗ −.09 −.03 .00 889.04∗∗∗ 89.54 .02
Gaming 7 −.12+ −.24 .01 .07 73.37∗∗∗ 91.82 .03

Note. ∗p < .05; ∗∗p < .01; ∗∗∗p < .001; +p = .07. r represents the effect size between overall psy-
chological well-being (where the six indicators were collapsed) and each SNS use variables. The
valences of the effect sizes of anxiety, depression, loneliness, and stress were reversed. The reversed
statistics represent the correlations between global digital media use and better well-being states.
CI = confidence interval; IM = instant message; SNS = social network site.

Table 2 Meta-Analysis of Social Network Site Usage and Overall Psychological Well-Being

k N r 95% CI Q I2 τ 2

SNS interaction 5 1,366 .14∗∗∗ .08–.20 5.43 26.32 .00
SNS self-presentation 13 3,012 .02 −.04 to .08 27.92 57.01 .01
SNS entertainment 2 583 0.11∗ .007–.20 1.44 30.74 .00
SNS content consumption 9 3,384 −.14∗∗∗ −.20 to −.08 25.40∗∗ 68.51 .01

Note. ∗p < .05; ∗∗p < .01; ∗∗∗p < .001. r represents the effect size between overall psychological well-
being (where the six indicators were collapsed) and each SNS use variables. The valences of the effect
sizes of anxiety, depression, loneliness, and stress were reversed. The reversed statistics represent the
correlations between global digital media use and better well-being states. CI = confidence interval;
SNS = social network site.

with effect sizes of self-esteem and life satisfaction to create a score of overall psychological well-being.
Results showed that SNS interaction and SNS entertainment were related, with better psychological
well-being. Only SNS content consumption was associated with poorer psychological well-being. SNS
self-presentation was not significantly associated with well-being. See Table 2 for detailed information.

Moderation analyses
We used psychological well-being variables as moderators and conducted separate analyses. Results are
presented in Tables to in Supporting Information Appendix II. The findings were basically consistent
with the overall digital media use effects, though some individual effects were not significant. Only
the association of IM use and self-esteem was contrary to its overall positive effects (r = −.28; k = 1;
P < .001). Secondly, we examined directionality and culture as moderators. We examined whether
global digital media use influenced psychological well-being, or vice versa (see Supporting Information
Table ). The directionality of the longitudinal studies served as a categorical moderator. Longitudinal
data were available for only three of the media: texts, SNS use, and IM. Surprisingly, all longitudinal
effects were not significant, suggesting both selection and influence effects of media use might be
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non-existent. But the lack of results may also have been caused by the small number of longitudinal
studies. Culture was treated as another categorical moderator. The analyses of phone calls (Qbetween = .57;
P = .45), IM (Qbetween = .30; P = .59), and SNS use (Qbetween = 2.61; P = .11) did not produce any signifi-
cant results. Finally, we also used age and gender as moderators, but no effects were significant.

Publication bias analysis
At first, after visually checking the funnel plots, we found obvious asymmetries in the non-significant
areas of texting and online gaming, suggesting the possibility that the asymmetries were due to
publication biases. However, missing effects in significant areas suggested the asymmetries were more
likely to have been caused by reasons such as study quality. We imputed the missing studies in the gray
areas, and found the adjusted effects for texting and online gaming were, respectively, .13 and − .17. All
p-uniform publication bias tests were not significant, indicating no need for adjustment. All p-curve
plots showed a shape that was right skewed and not flatter than 33%, suggesting that all analyses have
evidential value (see Figure in Supporting Information Appendix I). Combined, these tests showed there
were minimal biases in the significant effect sizes.

Discussion

Our results provided some support for all three theoretical positions. Both the stimulation and dis-
placement patterns were found, consistent with the original proposals by Kraut et al. (1998). Moreover,
the patterns differed according to the digital medium, consistent with Daft and Lengel’s (1986) media
richness theory. Not all results were as predicted. We begin with a summary of the findings, and then
elaborate upon their theoretical implications.

Main findings: Digital media and well-being
Across multiple studies, the more often people made and received telephone calls, the better their overall
well-being. Texting was also positively correlated with well-being. In contrast, SNS usage and online
gaming were negatively related to well-being. IM showed a weak positive correlation with well-being,
but it fell short of significance, so no conclusions can be drawn. Recent literature has suggested that
mobile IM is a convenient tool for people to instantly address close ties (Cui, 2016). But the literature
we analyzed involved studies with traditional IM, rather than mobile messaging.

As one would assume for such a complex variable as well-being, the effects of digital communication
were rather small. Three of the effects were nearly identical in size (phoning, texting, and online gaming).
SNS usage had a smaller effect size, which was about the same as that of IM, but given the vastly greater
number of published studies, the SNS usage effect was significant, unlike the IM effect.

Given the larger amount of data available on SNS usage, as well as the multifunctional complexity
of the medium, we performed a second set of analyses that broke SNS usage down into multiple
categories. The global weak effect is a bit misleading, because different SNS activities have quite different
relationships to well-being (and all but one was larger than the combined overall effect). Interactions
and online entertainment had significant, positive links to well-being. Self-presentation also correlated
positively with well-being, but the effect was very small. The largest effect we found in our entire meta-
analysis was the negative correlation between well-being and SNS content consumption.

Further analyses suggested that the global effects of SNS use (already small) may have been
artificially inflated by publication biases. Meanwhile, the effects of telephone calls may have been
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understated by publication biases. The other effects were apparently not affected by a publication bias,
nor did we find any evidence of p-hacking.

Implications
Rather than drawing a sweeping conclusion that digital media are generally good or bad for well-being,
our results suggest a more nuanced view. They seem most consistent with the reasoning that digital
media enhance well-being when they facilitate social interactions with important relationship partners,
but detract from well-being when they displace such interactions.

Positive links to well-being were found for the media designed for direct communication, which can
include not just verbal content, but also affective communication. Phone calls allow people to talk one-
to-one, and phoning is often used to connect with close relationship partners. Callers know not only
what the other party says, but can also glean emotional information from the tone of voice and other
cues. Although texting lacks the voice tone channel for communicating emotion, a deficit that has, to
some extent, been rectified by the proliferation and widespread use of emotion symbols (emojis) and
some acronyms (e.g., “lol” for “laughing out loud”), most people still use it to communicate with close
relationship partners because of its privacy feature. People who use these media frequently may tend
to have closer relationships than those who do not, and so their well-being is better. These results fit
the stimulation hypothesis proposed by Kraut et al. (1998), which says that digital communication can
strengthen social connections to important people in one’s life. As the first and most obvious example,
telephone calls enable people to stay in regular contact with loved ones while traveling far from them.

IM resembles texting but typically uses a computer keyboard, so longer messages are practical. It too
may be used for communicating with close others, but it may also be useful for discussions in business
and research. Again, people who use it more may have more and better social bonds than other people.
The size of the effect was consistent with this analysis, but it was not significant. More research is needed.

Online gaming is not something done primarily with intimate partners. It can be done as a solitary
activity or in interaction with a great many people, mostly including strangers and mere acquaintances.
We found a significant, negative relationship between online gaming and well-being, consistent with
the displacement hypothesis. Spending considerable time playing online games may replace interacting
with significant others, thereby being either a result or cause of deficiencies in close relationships.

As we noted, there were far more studies examining the effects of SNSs than any of the other digital
media, in terms of well-being. Although there was an overall weak, positive effect, which indeed may
have been inflated by a publication bias (so that the overall true effect may be zero), further analyses
suggest the overall effect or lack thereof may be misleading. Breaking down SNS usage into different
activities revealed multiple effects in different directions. Interacting with others via SNSs was positively
associated with well-being, consistent with the view that digital communication can link to happiness
by virtue of connecting with other people. Likewise, online entertainment was positively related to well-
being. This might also reflect social bonds, insofar as people may watch entertainment with others or,
at least, share favorite videos with them. To be sure, it may also be that entertainment directly enhances
well-being, because entertainment is designed to be fun. If the entertainment value were the main reason
for the positive correlation, however, then presumably playing games would also raise well-being but,
as we saw, online gaming was negatively related to well-being.

We found a weak but still significant relationship between SNS self-presentation and well-being,
such that posting more information about oneself was associated with greater happiness and self-esteem.
Self-presentation is designed for social interaction, but posting content is not itself directly interactive.
Still, the positive link to well-being is unsurprising. People probably post more positive than negative
information about themselves, so posting more information may boost positive feelings about oneself,
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and people who already have positive views of themself may be more likely than others to present such
information online.

In contrast to these positive effects, SNS content consumption had a negative relationship to well-
being; indeed, this was the largest single effect we found. Content consumption, also known as browsing,
refers to reading what other people post (but not interacting with them). It is, therefore, highly relevant
to what Kraut et al. (1998) identified as displacement. The browsing individual spends time reading
about other people online, and this may replace time spent actually interacting with significant other
people. Moreover, as we noted, browsing may cause negative feelings because the content posted by
others is positively skewed, so that social comparison will make readers feel relatively negative about
their own lives (Yang, 2016).

Limitations and future directions
As with any literature review, our conclusions were constrained by the nature of the available evidence.
Most obviously, our conclusions are correlational and preclude causal inferences. Digital communica-
tion may cause changes in well-being, or different levels of well-being may cause people to change their
use of digital media. It may be, as Kraut et al. (1998) hypothesized, that spending time on digital media
(especially gaming and browsing) replaces meaningful interactions with significant others, thereby
causing a drop in well-being. Alternatively, unhappy people may be more likely than happy ones to
spend time browsing and gaming. What limited evidence is available regarding longitudinal patterns
suggests bidirectional causality (e.g., Kross et al., 2013), which we think should probably be the default
assumption for now. Dienlin, Masur, and Trepte (2017) suggested that the effects of digital media use
may not manifest immediately, and may emerge several weeks or months later. The extreme imbalance
in the literature in terms of study designs calls for more longitudinal or experimental studies in the
future.

Besides, the classifications of media types in the literature reviewed were quite coarse; even breaking
SNSs into types of behavior may be insufficiently granular. The media which form the basis of the
classifications could be explicitly treated as multidimensional or as composites of behavioral features. In
the future, for any medium, research could ask how much interpersonal communication was occurring,
how interactive the communication was, how much information about the parties was revealed, how
positive the experience was, and so forth.

Last, we note that digital media usage is highly complex, and so generalizations should be tempered
with the recognition of many exceptions. To conclude that “phone calls make people happy,” even if
broadly correct, would mislead if it failed to acknowledge that undoubtedly many people occasionally
make or receive deeply upsetting phone calls. Our effects were generally small, but the effect sizes
probably reflect the mixed natures of the effects, rather than the weaknesses of the medium. That is,
a weak net impact of phoning on happiness is probably a result of some calls bringing joy while a few
others caused anger or sorrow. Presumably there are far more pleasant than unpleasant phone calls, but
the bad ones may have stronger effects, consistent with the general pattern that negative events have
more psychological impacts than positive ones (Baumeister, Bratslavsky, Finkenauer, & Vohs, 2001).

Concluding remarks
Given that digital media have permeated almost every aspect of people’s lives, across almost all countries,
they provide an important case for examining how technology and communication affect human
well-being. The current research provides two new insights into the relationship of digital media use
and psychological well-being: (a) whether the global effect of one digital medium’s use on well-being
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is negative or positive depends upon the intimacy available through the media niche (Liu & Yang,
2016) it resides in; and (b) different types of media activities are associated with well-being in different
ways. Overall, our findings suggest that the effects of digital media use on psychological well-being rest
upon the closeness of the relationships maintained and how the media are used. Future research should
focus on additional variables that may explain these digital medias’ effects. Moreover, we doubt that
communication technology has finished its latest revolution. Understanding how the current media
relate to human well-being could possibly inform the development of additional technologies, so as to
yield optimal results for human relationships and well-being.
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