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plaguing researchers and the public for decade.
proposed that phone calls and texting improve cial network sites (SNSs),
instant messaging (IM), and online gaming may tacts and, thereby, impair
well-being. To test this hypothesis, a meta-analysis o : nducted. The results showed

ichness theory, this study

that phone calls and texting were positively correlated wit “veing, whereas online gaming was
negatively associated with well-being. ~szo relationship between digital media use and
well-being was also contingent upon e as used. A series of meta-analyses
of different types of SNS use and well- ed to elucidate this point: interaction, self-

doi:10.1093/ccc/zmz013

Since the 199
changes among p,

burst of new ¢ ication technologies has inspired several waves of life
roughout the world' who have access to them. Each time a fresh digital medium
has emerged, ave debated whether these new technologies are potentially harmful or
helpful to pe 11-being. From mobile phones to Facebook, from instant messaging
to Twitter, published to assess whether the association of digital media
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Digital Media and Well-Being

the most widely used digital media to various indices of mental health and
methodological and theoretical framework, we also aimed to test differ
and distinguish the effects of different media use activities on well-bei

Well-being has been extensively associated with social bonds and

lacking interaction or commercial sex that lacks ongoing
distinction between these two criteria is useful in untangli
use. In the extreme, online interactions may facilitate r
without any ongoing mutual concern.

could, thereby, decrease happiness. We derived i based on the displacement and
stimulation hypotheses (Kraut et al., 1998; Val

related constructs that are often used
® to both constructs would be a state of wellness in
which an individual feels good, based on h& gl ositive relationships with others, a sense of purpose
in life, self-acceptance, personal growth, autol_ y, and environmental mastery (Ryff & Keyes, 1995).

1 subclinical level (e.g., everyday depression). Our broad, inclusive
posite measure of multiple indicators of psychological well-being

ecific, single other pefSon, again normally across a physical distance. Social network sites
online platforms by which people can communicate with large numbers of other people,

Journal of Computer-Mediated Communication 24 (2019) 259-274

£202 yoJel\ 90 uo 1senb Aq Z69£8G5S/652/S/vz/e101e/owl/woo dnoolwepedey/:sdiy woly papeojumoq



D. Liu et al.

Three hypotheses: Stimulation, displacement, and media richness
Early in the digital revolution, Kraut et al. (1998) proposed two opposing, expl
how electronically mediated social interactions could affect well-being. T
proposed that online communication would reduce digital media use

opposite effects. Hundreds of studies were done to check t
media use and psychological well-being (Huang, 2010; Valk

investigation to one specific media channel, such as SNSs or' IM, whereas
different effects on well-being.

A third hypothesis addresses the inconsistency b,
on their communicative power. Media richness t
capacity to provide detailed and timely informatio
personal information and better facilitate interper:
(Sheer, 2011). Thus, richer media can make users ¢
unclear messages. When interacting with someone wit trong ties, people often choose
richer media, affording more social cues and synchronicity, ause these improve emotion and
affection expression (Baym, Zhang, & Li : Goodman-Deane, Mieczakowski, Johnson, Goldhaber,
& Clarkson, 2016; e.g., phone calls). I hat are less capable of fulfilling these
goals (e.g., e-mail) are used for weak ties , 2014). Liu and Yang (2016) studied
five communication channels, and found tha alls and texting were used among closer friends,
whereas IM, SNSs, and online gaming were us$ less close relationships (Yang, Brown, & Braun,
2014). The difference between I} > articular interest, because those two channels are

ng that the effects of media differ based
edia channels vary in their
icher media can carry more
d relationship development
iently and better understand

quite similar in their commun . The authors proposed that whether a channel
has ubiquitous and direct a ng'feature determining whether it is an “intimate”
channel or not. The pho calls and texting) afford immediate responses,

regardless of whether I g ¢ Vor Wi-Fi is available. Such immediacy may be particularly
important and valued,i snships. Privacy is also important for relationship development.
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these aims, like e-mail, are more frequently used for communication with
& Braun, 2014).
Because cell phone calls and texting are mainly used for more intj

conflict, occur).

In contrast, new media like Facebook are mainly used t
(although some strong ties may be present within a per. social network; Liu, Ainsworth,
& Baumeister, 2016). Time spent on Twitter, Facebook, i ing is predominantly used to

2016; Liu & Yang, 2016). Interacting within this large network of shallow réiitionships may replace
spending time with close relationship partners, co ith the displacement hypothesis. The net
effect on well-being of interacting with weak tie, negative, as confirmed by Chan
(2014). To be sure, some digital communicati act on well-being. Minimalist
communications on SNSs (such as a single clic ction to something posted by
another person) hardly seem likely to intensify lace connectigh to close relationship partners.
However, displacement is still possible, insofar as amount of time on these media
instead of engaging in high-quality, offline interactions: cing effect may be especially true if
the weak ties only exist online, so tha individual’s online activities have no connection with their
important, offline relationships.

s may have no
indicate a “Like’

bt equdrin terms of their effects on well-being.
ith close relationship partners, thereby reducing
lia are used primarily for contact with close relation-
2 prior evidence fits this conclusion. In particular,

Internet-based media use may displace i
well-being. In contrast, Internet-independe
ship partners, and may incre
the broad correlation bet

2016; Huang, 2010). This£ 5 iey -tependent media use contributes to displacement:
that is, fosters low-qualj ortant people to the extent that the person reduces
high-quality interactie i elationship partners. Internet use tends to be a relatively passive
consumption activi people surf the web, read news or blogs, and watch movies. These

seem in and of t . evant to well-being, but insofar as they displace other activities

erent prediction based on findings by Dienlin et al. (2017). They found that
led to more face-to-face communication 6 months later. However, obviously,
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Different social network site activities
Thus far, we have discussed hypotheses based on treating each medium as
However, SNSs in particular are increasingly multifunctional, so people can
on them. These activities may have quite different implications for well-
indicated (Burke & Kraut, 2016; Verduyn et al., 2015). Again, our reaso
that the kind of social connection involved in the activity will accoun

commenting on SNSs with other people); self-presentation (pres
status); entertainment (leisure use of SNSs to pass time or entert
(browsing the SNSs’ content). The selection of these categories
functions of SNSs, so as to include all available data into our
the first and last of these only.
Interactions seemed the best bet for a positive effect on 'well-being. Ins eople use SNSs to
interact with other people, they should experience gainsi ial connection. Such mteractions may help
satisfy the need to belong (Baumeister & Leary, 199 ilitate social support (Kim, Sherman, &
Taylor, 2008). Regarding social support, anecdotal that people have increasingly
begun to use SNS interactions to provide suppor, e experiencing problems or
distress, and such support may improve well-bein exchange of comments and
replies may communicate that one is invested in t es about the other’s welfare.
Consistent with these theoretical predictions, interac
better psychosocial outcomes, such as lower loneliness (Ve ., 2015) and higher social capital
(Ellison, Vitak, Gray, & Lampe, 2014; G o aston, & Ellison, 2013).
ed by the nature of the relationship.

As we have suggested, interactions with clo p partners should improve well-being, whereas
interactions with distant acquaintances or s may be irrelevant or even detrimental to well-
being. Unfortunately, our analyses were limitetQ % the information available in the literature, and

ably, a much stronger effect could be found if
one were able to focus . ith close and important relationship partners.
Still, prior work has prov ¢ vidence of the positive benefits of SNS interactions, including
lower loneliness (Yan 5) and higher social capital (Ellison, Vitak, Gray, & Lampe, 2014;
Gray et al., 2013).

In contrast, S browsing) seemingly has less to offer and may even be
detrimental to
thoughts, wit

dia offer an ideal platform for such favorable presentations, because
one depicts oneself online than in a live interaction. Meanwhile, self-

people’s lives that they read about. Exposure to these positive and idealized
(Krasnova, Widjaja, Buxmann, Wenninger, & Benbasat, 2015; Tandoc et al.,
13) g
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2015), which is associated with depression and lower affective well-being (Tanda®
et al,, 2015). Previous studies have shown that browsing is often related to
et al., 2015; but see Deters & Mehl, 2012).

The relationships between well-being and the other two activities (
ment) are less clear. Some studies have shown that self-presentation
well-being (Yang & Brown, 2013), whereas other studies have fou
2012) or null relationship (see Kraut & Burke, 2015). Additionally, o

processes (Yang & Brown, 2016). Regarding entertainment,
entertainment activities were related to poorer social well-bej quality (Blais,
at online entertainment (such as
ambouri, & Winters, 2014;
Lenhart, Smith, Anderson, Duggan, & Perrin, 2015). Hetice, we had no xpectations regarding

how self-presentation and online entertainment would affect well-being.

Method

Literature search
Two methods were applied to identify relevant s
databases: Communication and Mass Media Comp
Center (ERIC), Google Scholar, ProQuest Dlssertatlons &
following keywords were used: men g
esteem, life satisfaction, positive or n

First, artigh¥' were searched in the following
ducation Resources Information
eses, PsycINFO, and PsycArticles. The
anxiety, depression, loneliness, stress, self-
eraction, selfies, photo posting, status
browsing, passive SNS use, Facebook, Myspace,
dia, phone call, smart phone, mobile phone, texting,
SMS, instant messaging, IM, M ming, online gaming, and MMORPGs. Second, we
searched in-press or onlingf % . the logical operator “OR” between two similar
keywords (e.g., SNSs OR ND” between a keyword related to digital media
and one related to well-bg epression). Duplicate records yielded from different
earch included articles published up to 10 January 2017. Due to
page limitations, both ti ils#¥included studies and analysis figures can be found in the additional
the Open Science Framework (https://osf.io/2y6r3/).

media use (i.e., 1nten51ty, online time, or logm frequency) or spec1ﬁc measures of
i ded; (c) studies examining the addictive use of media were deleted; and
mples to calculate the effects were excluded. If two studies used the same
red as having repeated samples. In this circumstance of duplicate data being
ublication, the study that contained more information was used. In the end,
iteria for inclusion (please consult the material on the Open Science Framework
her information about the inclusion procedure).
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Coding
Studies that met the inclusion criteria were coded for sample characteristics (c
average age, and sample size). After coding a sample of studies, a coding man
categories and detailed codes was developed. Following the coding man
in the 124 studies were coded. The inter-coder reliability—Krippendorf’

discussed and the coders reached agreement.

Following guidelines from previous work (Deters & Mehl, 20
SNS activities into four categories. Replying, commenting, and lj
SN status updating or photo posting were coded as SN self-
ment were coded as SNS entertainment; and SNS browsing, nd monitoring were coded as

SNS content consumption.

The 93 studies contained data from 23 countries or regions: Australia; , Canada, China,
Hong Kong, India, Ireland, Japan, Malaysia, Netherland istan, Philippine, T0land, the Republic
of Korea, Serbia, South Africa, Sri Lanka, Sweden, Taj iland, Turkey, the United Kingdom, and

the United States. Per Suh, Diener, Oishi, and Trian
Japan, Korea, Taiwan, and Thailand were coded as
culture.

ducted in China, Hong Kong,

stern culture, an rest were coded as Western

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 yieldg asampvle can cause an inflation of significance tests
(Cooper, Hedges, & Valentine, 2019). To 5 tent effect sizes within a single meta-
analysis, we used the following procedures: cted separate meta-analyses for different types
of digital media (e.g., if a study reported effec or both phone calls and texting, derived from the
same sample, they were used for diffe es of phone calls and texting; see Table 2); and (b)

on from the MAc package in R to aggregate the dependent
from Hunter and Schmidt (2004, pp. 435-8).

rams, & Rushton, 2008); (b) conducted the p-uniform analysis (Van Assen,
15), 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, NelsS
2014b). The term p-hacking refers to conducting multiple analyses in or
(p < .05), which can inflate effect sizes in the published literature, as well a
false-positive conclusions. A p-curve plots the distribution of significa
be used to evaluate whether the true effect is evidential or not. So
estimate extent of the so-called file drawer problem; that is, the qu
same topic with nonsignificant results. It should be noted that both
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, co g 3,257 participants;
9 effect sizes of texting and well-being, encompassin participants; 8 effect sizes of IM usage and
well-being, containing 3,981 participants; 94 effe SNS usage and well-being, encompassing
34,475 participants; and 7 effect sizes of online g compassing 3,329 participants.

The average ages of participants in the inc en 12.66 and 58.22, but more
than 70% of the sample had average ages betwee tage of female participatns was
between 0% and 100%, but for 70% of the samp male participants was between
45% and 70%. The sample sizes ranged from 35tol, e most frequently used scales for

Scale, Center for Epidemiological St scale, Self-Rating Anxiety Scale and Rosenberg
Self-Esteem Scale.

Effect sizes of global digital media use a chological well-being

To examine the relationship 4 : media usage and well-being, the valences of the
effect sizes of anxiety, depre 1 were reversed. The reversed statistics represent
the correlations betwee i media use ¥nd better well-being states. The reversed effect
sizes were then aggrega i ¢ elf-esteem and life satisfaction to create a score of
overall psychological
index of psychological well-being. Their results revealed a common
factor underlying : awed that a one-factor solution was an acceptable fit to the data

(r) was 10 (P with a 95% conﬁden e interval (CI) ranging from .06 to.15, and that heterogenelty
: also had a positive effect (r =.10, 95% CI.02-.17; P < .001) and moderately
high heter i Online gaming (r=—.12, 95% CI —.12 to .01; P=.07; I’ = 91.82) and

.02; P < .001; 2 = 89.54) had negative correlations with well-being.
IM had a non-significant correlation with well-being (r=.06, 95% CI —.06 to .16; P =.33;
Overall, all these correlations between global digital media use and psychological

ion, loneliness, and stress were reversed. These reversed statistics represent the
NS 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
Call 9 10%* .06 15 .00
Text 9 .10* .02 17 .02
IM 8 .06 —.06 .16 .33
SNSs 94 —.06** —.09 —.03
Gaming 7 —.12% —.24 .01

Note. *p <.05; **p < .01; ***p <.001; Tp=.07. r repres
chological well-being (where the six indicators were co
valences of the effect sizes of anxiety, depression, loneli

ffect size between overall psy-
h SNS use variables. The
versed. The reversed
well-being states.

statistics represent the correlations between global digital media use and

CI = confidence interval; IM = instant message; SN network site.

Table 2 Meta-Analysis of Social Network Site Usagand Overall Psy gical Well-Being

k N 95% CI Q P 2
SNS interaction 5 1,366 5.43 26.32 .00
SN self-presentation 13 3,012 27.92 57.01 .01

SNS entertainment 2 07-.20 1.44 30.74 .00
SNS content consumption 9 0—.08 2540" 6851 .01

Note. *p < .05; **p < .01; ***p < .001. r rep e effect size between overall psychological well-
being (where the six indicators were collapse each SN use variables. The valences of the effect
sizes of anxiety, depression, a e reversed. The reversed statistics represent the
correlations between globa
SNS = social network sitg

with effect sizes of selfzestee satisfaction to create a score of overall psychological well-being.

d SNS entertainment were related, with better psychological

1 media use effects, though some individual effects were not significant. Only
If-esteem was contrary to its overall positive effects (r=—.28; k= 1;
ned directionality and culture as moderators. We examined whether
nced psychological well-being, or vice versa (see Supporting Information
f the longitudinal studies served as a categorical moderator. Longitudinal
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non-existent. But the lack of results may also have been caused by the smal
studies. Culture was treated as another categorical moderator. The analyses
P=.45), IM (Qpetween = -30; P=.59), and SNS use (Qpetween = 2.61; P=.1
cant results. Finally, we also used age and gender as moderators, but no,

Publication bias analysis

At first, after visually checking the funnel plots, we found obvi
areas of texting and online gaming, suggesting the possibj
publication biases. However, missing effects in significant a
likely to have been caused by reasons such as study quality, ed the missing studies in the gray
areas, and found the adjusted effects for texting and onli i ectively, .13 and — .17. All
p-uniform publication bias tests were not significant, i
plots showed a shape that was right skewed and not flatter than 33%, suggestfifg that all analyses have

evidential value (see Figure in Supporting Informatj ndix I). Combined, these tests showed there

were minimal biases in the significant effect size

Discussion

Our results provided some support for all three th s. 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 thef ] s consistent with Daft and Lengel’s (1986) media

but it fell short of sign g 1o conclusions can be drawn. Recent literature has suggested that
mobile IM is a co people to instantly address close ties (Cui, 2016). But the literature
we analyzed invo, i
As one wo Po'x variable as well-being, the effects of digital communication
f the effects were nearly identical in size (phoning, texting, and online gaming).
size, which was about the same as that of IM, but given the vastly greater
S usage effect was significant, unlike the IM effect.
available on SN usage, as well as the multifunctional complexity

d significant, positive links to well-being. Self-presentation also correlated
ut the effect was very small. The largest effect we found in our entire meta-

uggested that the global effects of SNS use (already small) may have been
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 ©
nor did we find any evidence of p-hacking.

Implications
Rather than drawing a sweeping conclusion that digital media are gene
our results suggest a more nuanced view. They seem most consiste
media enhance well-being when they facilitate social interactions wj

some acronyms (e.g., “lol” for “laughing out loud”),
relationship partners because of its privacy featur
to have closer relationships than those who do n
the stimulation hypothesis proposed by Kraut et a

media frequently may tend
g is better. These results fit
digital communication can
t and most obvious example,
hile traveling far from them.

IM resembles texting but typically uses a computer keyboa onger messages are practical. It too
may be used for communicating with |, may also be useful for discussions in business
and research. Again, people who use it better social bonds than other people.
The size of the effect was consistent with thi it was not significant. More research is needed.

Online gaming is not something done pri vith intimate partners. It can be done as a solitary

ostly including strangers and mere acquaintances.

with significant others, theyp cause of deficiencies in close relationships
As we noted, there weg °s examining the effects of SNSs than any of the other digital
media, in terms of well-bt ‘ sh there was an overall weak, positive effect, which indeed may

ias (so that the overall true effect may be zero), further analyses
be misleading. Breaking down SNS usage into different
directions. Interacting with others via SNSs was positively
consistent with the view that digital communication can link to happiness
r people. Likewise, online entertainment was positively related to well-

suggest the overall
activities revealed

tion, however, then presumably playing games would also raise well-being but,
as wi i i gatively related to well-being.

significant relationship between SNS self-presentation and well-being,
ation about oneself was associated with greater happiness and self-esteem.
d for social interaction, but posting content is not itself directly interactive.
ell-being is unsurprising. People probably post more positive than negative

er-Mediated Communication 24 (2019) 259-274 269

£202 yoJel\ 90 uo 1senb Aq Z69£8G5S/652/S/vz/e101e/owl/woo dnoolwepedey/:sdiy woly papeojumoq



Digital Media and Well-Being

and people who already have positive views of themself may be more likely tha
information online.

In contrast to these positive effects, SNS content consumption had a
being; indeed, this was the largest single effect we found. Content consu
refers to reading what other people post (but not interacting with the

people. Moreover, as we noted, browsing may cause negative
others is positively skewed, so that social comparison will m
their own lives (Yang, 2016).

Limitations and future directions
As with any literature review, our conclusions were constrained by the natur e available evidence.
Most obviously, our conclusions are correlational de causal inferences. Digital communica-
tion may cause changes in well-being, or differen s of well-being may cause people to change their
hypothesized, spending time on digital media
ingful interaction§ ¥ith significant others, thereby
ore likely than happy ones to

use of digital media. It may be, as Kraut et al. (1
(especially gaming and browsing) replaces m
causing a drop in well-being. Alternatively, un
spend time browsing and gaming. What limited

may not manifest immediately, and g eeks or months later. The extreme imbalance
in the literature in terms of study desiy g Cigitudinal or experimental studies in the
future.

Besides, the classifications of media type literature reviewed were quite coarse; even breaking
SNSs into types of behavior granular. The media which form the basis of the
classifications could be explj sional or as composites of behavioral features. In
ch interpersonal communication was occurring,
how interactive the com icati ) information about the parties was revealed, how

sage is highly complex, and so generalizations should be tempered
ions. To conclude that “phone calls make people happy,” even if

e permeated almost every aspect of people’s lives, across almost all countries,
nt case for examining how technology and communication affect human
t research provides two new insights into the relationship of digital media use
chological well-being: (a) whether the global effect of one digital medium’s use on well-being
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focus on additional variables that may explain these digital medias’ e
communication technology has finished its latest revolution. Under.

yield optimal results for human relationships and well-being.
Supporting Information
Additional Supporting Information may be found in the o
Please note: Oxford University Press is not responsibl
supplementary materials supplied by the authors. Please lementary material has
not been provided.
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