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Abstract

This research examined the relations of social media addiction to college students' mental health and academic
performance, investigated the role of self-esteem as a mediator for the relations, and further tested the
effectiveness of an intervention in reducing social media addiction and its potential adverse outcomes. In Study 1,
we used a survey method with a sample of college students (N = 232) and found that social media addiction was
negatively associated with the students' mental health and academic performance and that the relation between
social media addiction and mental health was mediated by self-esteem. In Study 2, we developed and tested a
two-stage self-help intervention program. We recruited a sample of college students (N = 38) who met criteria for
social media addiction to receive the intervention. Results showed that the intervention was effective in reducing
the students’ social media addiction and improving their mental health and academic efficiency. The current
studies yielded original findings that contribute to the empirical database on social media addiction and that have
important theoretical and practical implications.
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Introduction

Human beings have fundamental needs to belong and to relate, for which interpersonal communication is the key
(Baumeister & Leary, 1995; Wang, 2013). In recent decades, with the development of information technology,
especially with the rapid proliferation of Internet-based social media (e.g., Facebook, WeChat, or Instagram), the
ways of interpersonal communication have drastically changed (Smith & Anderson, 2018; Stone, & Wang, 2018).
The ubiquitous social media platforms and the easy access to the Internet bring about the potential for social
media addiction, namely, the irrational and excessive use of social media to the extent that it interferes with other
aspects of daily life (Griffiths, 2000, 2012). Social media addiction has been found to be associated with a host of
emotional, relational, health, and performance problems (e.g., Echeburua & de Corral, 2010; Kuss & Griffiths, 2011;
Marino, Finos, Vieno, Lenzi, & Spada, 2017; Marino, Gini, Vieno, & Spada, 2018). Understanding the causes,
consequences, and remedies of social media addiction is thus of paramount importance. In the current research,
we examined the relations of social media addiction to college students' mental health and academic performance
and the role of self-esteem as a mediator for the relations (Study 1). We further tested the effectiveness of an
intervention in reducing social media addiction and its potential adverse outcomes (Study 2).
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Social Media Addiction and the Negative Outcomes

Social media addiction can be viewed as one form of Internet addiction, where individuals exhibit a compulsion to
use social media to excess (Griffiths, 2000; Starcevic, 2013). Individuals with social media addiction are often overly
concerned about social media and are driven by an uncontrollable urge to log on to and use social media
(Andreassen & Pallesen, 2014). Studies have shown that the symptoms of social media addiction can be
manifested in mood, cognition, physical and emotional reactions, and interpersonal and psychological problems
(Balakrishnan & Shamim, 2013; Btachnio, Przepiorka, Senol-Durak, Durak, & Sherstyuk, 2017; Kuss & Griffiths,
2011; Tang, Chen, Yang, Chung, & Lee, 2016; Zaremohzzabieh, Samah, Omar, Bolong, & Kamarudin, 2014). It has
been reported that social media addiction affects approximately 12% of users across social networking sites (Alabi,
2012; Wolniczak et al., 2013; Wu, Cheung, Ku, & Hung, 2013).

Many studies on social media usage and mental health have shown that the prolonged use of social media such
as Facebook is positively associated with mental health problems such as stress, anxiety, and depression and
negatively associated with long-term well-being (Eraslan-Capan, 2015; Hong, Huang, Lin & Chiu, 2014; Malik &
Khan, 2015; Marino et al., 2017; Pantic, 2014; Shakya & Christakis, 2017; Toker & Baturay, 2016). For example, the
time spent on social media was positively related to depressive symptoms among high school students in Central
Serbia (Pantic et al., 2012) and among young adults in the United States (Lin et al., 2016). Furthermore, certain
categories of social media use have been shown to be associated with reduced academic performance (Al-
Menayes, 2014, 2015; Junco, 2012; Karpinski, Kirschner, Ozer, Mellott, & Ochwo, 2013; Kirschner & Karpinski, 2010).
For example, Lau (2017) found whereas using social media for academic purposes did not predict academic
performance indexed by the cumulative grade point average, using social media for nonacademic purposes (video
gaming in particular) and social media multitasking negatively predicted academic performance. A large sample
(N = 1893) survey conducted in the United States also found that the time students spent on Facebook was
negatively associated with their total GPAs (Junco, 2012). Laboratory experiments have provided further evidence
for the negative relation between social media use and academic outcomes. For example, Wood et al. (2012) found
that multi-tasking via texting, email, MSN, and Facebook had negative effects on real-time learning performance.
Jiang, Hou, and Wang (2016) found that the use of Weibo, the Chinese equivalence of Twitter, had negative effects
on information comprehension.

Importantly, frequent social media usage does not necessarily indicate social media addiction (Griffiths, 2010) and
therefore does not always have negative implications for individuals’ mental health (e.g., Jelenchick, Eickhoff, &
Moreno, 2013) or academic performance (Pasek & Hargittai, 2009). A key distinction between normal over-
engagement in social media that may be occasionally experienced by many and social media addiction is that the
latter is associated with unfavorable consequences when online social networking becomes uncontrollable and
compulsive (Andreassen, 2015). Studies investigating social media addiction have mainly focused on Facebook
addiction (e.g., Andreassen, Torsheim, Brunborg, & Pallesen, 2012; Hong et al., 2014; Koc & Gulyagci, 2013). It has
been shown that addiction to Facebook is positively associated with depression, anxiety, and insomnia (Banyai et
al., 2017; Koc & Gulyagci, 2013; Shensa et al., 2017; van Rooij, Ferguson, van de Mheen, & Schoenmakers, 2017)
and negatively associated with subjective well-being, subjective vigor, and life satisfaction (Btachnio, Przepiorka, &
Pantic, 2016; Hawi & Samaha, 2017; Uysal, Satici, & Akin, 2013). Research has also suggested the negative impact
of social media addiction, and Facebook addiction in particular, on academic performance (Huang, 2014; Nida,
2018).

The Role of Self-Esteem

One factor that may underlie the negative effects of social media addiction is self-esteem. Although viewing or
editing one's own online profile enhances self-esteem, according to the Hyperpersonal Model (Gonzales &
Hancock, 2010), social media users are frequently exposed to others’' selective and glorified online self-
presentations, which can, in turn, reduce the viewers' self-esteem (Rosenberg & Egbert, 2011). For example,
frequent Facebook users believe that others are happier and more successful than themselves, especially when
they do not know well the other users offline (Chou & Edge, 2012). Vogel, Rose, Roberts, and Eckles (2014) suggest
that the extent of upward social comparisons on Facebook is greater than the extent of downward social
comparisons and that upward social comparisons on social media may diminish self-esteem. Empirical studies
have provided support to this proposal. For example, a study by Mehdizadeh (2010) showed that the use of



Facebook was correlated with reduced self-esteem, such that individuals who spent a greater amount of time on
Facebook per session and who made a greater number of Facebook logins per day had lower self-esteem. Another
study found that adolescents’ self-esteem was lowered after receiving negative feedback on social media
(Valkenburg, Peter, & Schouten, 2006). Moreover, recent studies have revealed a negative relation between
addictive use of social media and self-esteem (e.g., Andreassen, Pallesen, & Griffiths, 2017; Btachnio, et al., 2016).

A considerable number of studies have shown that low self-esteem is associated with many psychological
dysfunctions such as depression and anxiety (e.g., Orth, Robins, & Roberts, 2008; Orth & Robins, 2013; Sowislo &
Orth, 2013). Self-esteem has also been shown to be positively associated with academic performance (e.g., Lane,
Lane, & Kyprianou, 2004; Lent, Brown, & Larkin, 1986) and further serve as a protective factor against adversities
in aiding academic and emotional resilience (Raskauskas, Rubiano, Offen, & Wayland, 2015). It is possible that
social media addiction contributes to lower self-esteem, which, in turn, leads to a decrease in mental health and
academic performance. In other words, self-esteem may play a mediating role in the relations of social media
addiction to mental health and academic performance.

The Present Study

To further examine the relations of social media addictions to individuals’ mental health and academic
performance, we conducted two studies. In Study 1, we investigated the relations of social media addictions to
mental health and academic performance in college students and examined the role of self-esteem as a potential
mediator for the relations. A survey method was used in which participants reported their addiction to social
media, as well as their mental health, academic performance, and self-esteem. Built on the findings of Study 1, we
designed an experimental intervention in Study 2 to reduce social media addiction and further promote college
students' mental health and academic performance.

In both studies, we used the Bergen Social Media Addiction Scale (BSMAS; Andreassen et al., 2017) to measure
social media addiction. Based on the general addiction theory, Andreassen and colleagues (2012) first developed
the Bergen Facebook Addiction Scale (BFAS), with six items each describing one dimension of addictive behavior
(i.e., salience, mood modification, tolerance, withdrawal symptoms, conflict, and relapse). The scale has good
psychometric properties, and the addiction can be scored using a polythetic scoring scheme (i.e., scoring 3 or
above on at least four of the six items) or a monothetic scoring scheme (i.e., scoring 3 or above on all six items)
(Andreassen et al., 2012). One critique of BFAS is that it is specific to Facebook addiction and thus may not be
appropriate for examining addiction to online social networking more generally (Griffiths, 2012). Andreassen and
colleagues (2017) later revised BFAS into BSMAS, replacing "Facebook" with "social media." It has been shown to
have excellent reliability (Cronbach's alpha = .88) for measuring social media addiction. In addition, BSMAS has
been used with non-English populations such as Iranian, Italian, and Hong Kong samples and demonstrated robust
psychometric properties (Lin, Brostrom, Nilsen, Griffiths, & Pakpour, 2017; Monacis, De Palo, Griffiths, & Sinatra,
2017; Yam et al., 2018).

Based on the findings of previous studies (e.g., Jiang et al., 2016; Koc & Gulyagci, 2013; Pantic et al., 2012;
Valkenburg et al., 2006), we hypothesized that social media addiction would be negatively associated with college
students’ mental health and academic performance, and that these relations would be mediated by the students’
self-esteem. We further expected that an intervention to reduce social media addiction would alleviate its negative
associations with mental health and academic performance.

Study 1

Study 1 utilized a survey method to investigate the relations of social media addiction to mental health and
academic performance in college students and to examine the role of self-esteem as a potential mediator for the
relations.

Method

Participants. The participants were undergraduate students recruited through a social psychology course at
Peking University, China. A total of 250 students who enrolled in the course participated in the study for one course



credit. Among the students, 18 did not complete the questionnaires and were excluded. The final sample thus
included 232 participants (117 males, 115 females; Meangge = 19.18 years, SDgge = 1.32).

Procedure and materials. Participants each completed a set of questionnaires in class. They were told that the
questionnaires were unrelated to each other and that they should carefully answer all questions.

Social media addiction. The 6-item Bergen Social Media Addiction Scale (BSMAS; Andreassen et al., 2017) was used
to measure the participants’ addictive use of social media. The items concern experiences occurring over the past
year and are rated on 5-point scales ranging from 1 (Very rarely) to 5 (Very often) (e.g., “How often during the last
year have you felt an urge to use social media more and more?”). Given the characteristics of social networking sites
in mainland China, we replaced the examples of social media sites in the original scale, namely “Facebook, Twitter,
Instagram and the like,” with those popular in China, "QQ, Weibo, WeChat and the like” in the instruction. A
bilingual researcher translated the scale into Chinese, which was then back translated into English by another
researcher. The original English version was compared with the back-translated version to resolve any
discrepancies between them. The Cronbach's alpha of the Chinese version in the current sample was 0.81.
Participants’ ratings were summed across the 6 items to form a social media addiction score, with higher scores
indicating greater social media addiction.

Mental health. Mental health was measured by a 20-item questionnaire adapted by Li and Kam (2002) from the
30-item General Health Questionnaire (GHQ-30; Goldberg, 1972). This questionnaire includes three sub-scales:
depression (Cronbach's a = .65), anxiety (Cronbach's a= .73), and sense of adequacy (Cronbach's a= .63). Participants
were asked to answer “Yes” or “No” about their feelings in recent weeks (e.g., “/ feel that being alive has no meaning,”
“| feel unsettled or nervous all day long,” and “I go happily through daily life”). The scores for depression and anxiety
were reverse-coded. Scores of the three sub-scales were then summed (Cronbach's a = .80), with higher scores
indicating better mental health.

Academic performance. Given that the participants came from diverse majors and different classes, their
academic performance was measured by self-reported ranking relative to their respective peers. Participants were
asked to rank their academic performance relative to their peers in the past semester as 1) 20% or below; 2) 20 -
40%; 3) 40 - 60%; 4) 60 - 80%; or 5) 80 - 100%.

Self-esteem. The 10-item Chinese version of the Self-esteem Scale (Cronbach's a = .82; Ji & Yu, 1993) adapted from
Rosenberg (1965) was used to measure self-esteem (e.g., “/ feel that | have a number of good qualities”). Participants
answered the questions on 4-point scales ranging from 1 (strongly disagree) to 4 (strongly agree). Higher scores
indicated higher levels of self-esteem.

At last, participants were asked to report demographic information including age, gender, only child or non-only
child status, and urban or rural residence, and they were fully debriefed and thanked.

Results and Discussion

In the current sample, 41.4% of the participants scored 3 or above on at least four of the six items (the polythetic
scoring scheme of BSMAS), and 9.9% scored 3 or above on all six items (the monothetic scoring scheme of BSMAS;
Andreassen et al., 2012). Also, 14.7% of the participants could be classified as having social media addiction, whose
composite score was above 18 and who scored 3 or above on at least four of the six items. This percentage was
close to what was previously reported (12%) in a Chinese sample (Wu et al., 2013). Participants who were only
children had poorer academic performance, t(194) = 2.71, p = .007, d = .44, higher levels of self-esteem, t(228) =
2.44, p = .02, d = .38, and lower social media addiction scores, {(228) = -2.58, p = .01, d = -.40, than did those with
siblings. Participants who came from cities had higher levels of self-esteem, t(214) = 2.87, p = .005, d = .57, than
did those from rural areas. Gender and age were not significantly correlated with any variables.

Following previous studies (Andreassen et al., 2012, 2017; Koc & Gulyagci, 2013; Hong et al., 2014), we treated the
social media addiction score as a continuous variable to examine the degree of additive use of social media in
relation to mental health and academic performance. Table1 presents the means and standard deviations (SDs)
of key variables and the correlations among them. Social media addiction was negatively correlated with mental



health, whereby the higher one scored on social media addiction, the poorer mental health he or she had. Social
media addiction was also negatively correlated with academic performance as well as self-esteem. Self-esteem,
on the other hand, was positively related to mental health. Mental health and academic performance were also
positively correlated.

Table 1. Means, SDs and Correlations among Study Variables.

M SD 1 2 3
1 Social media addiction  14.77 413
2 Self-esteem 29.10 4.19 -23"*
3 Mental health 14.28 3.91 -29™ .55**
4 Academic performance  3.26 1.15 -16" 13 20"

Note: ‘p< .05, "p< .01, p< .001

We further conducted partial correlation analyses among the key variables, controlling for demographic variables
(i.e., age, gender, only child status, and residence). The pattern of results remained identical. The partial
correlations between social media addiction and mental health, academic performance, and self-esteem
remained significant, rs(232) =-.29 (p <.001), -.15 (p =.048), and -.20 (p = .007), respectively. Self-esteem and mental
health were also significantly correlated, r(232) = .55, p <.001, so were mental health and academic performance,
r(232) = .20, p =.007.

Because self-esteem was not correlated with academic performance, the mediation effect was not tested further
for academic performance. To test whether self-esteem played a mediating role in the relations of social media
addiction to mental health, we conducted three steps of regression analyses (Wen, Hou, & Zhang, 2005). In the
first step, we regressed mental health on demographic variables and social media addiction. Social media
addiction uniquely predicted mental health, 8 =-.29, {(210) = -4.28, p <.001. In the second step, we regressed self-
esteem on demographic variables and social media addiction. Social media addiction uniquely predicted self-
esteem. 8 =-.19, t(210) = -2.75, p = .007. In the third step, demographic variables were entered in the first layer,
social media addiction was entered in the second layer, and self-esteem was entered in the third layer to predict
mental health. After self-esteem was entered, the size of the standard regression coefficient of social media
addiction decreased from -.29 to -.19, t(209) = -3.26, p = .001, AR? = .26, p <.001. Thus, the relation between social
media addiction and mental health was at least partially mediated by self-esteem. The mediating effect of self-
esteem is shown in Figure 1.

Self-esteem b= .53***
. . . c=-19"
Social media addiction 29*** > Mental health
c=-.

Figure 1. Mediating effect of self-esteem (Study 1). **p < .01, p*** < .001.

To corroborate the findings, we further tested the mediating effect of self-esteem using a bootstrapping analysis
with 5,000 iterations (Preacher & Hayes, 2008). The 95% confidence interval was [-.1807, -.0215], excluding 0, which
indicates that the mediating effect of self-esteem was significant. To explore an alternative pathway, we tested the
mediating effect of self-esteem with social media addiction as the dependent variable and mental health as the
independent variable. The 95% confidence interval was [-.1422, .0844], including 0, indicating that the reverse
mediating effect of self-esteem was not significant. Thus, the results support our hypothesis that social media
addiction was associated with reduced mental health through lowering individuals' self-esteem.



Results from Study 1 confirmed our hypotheses that social media addiction was negatively associated with mental
health, consistent with findings from previous studies (e.g., Koc & Gulyagci, 2013). Furthermore, as expected, we
found that self-esteem played a mediating role in the relation between social media addiction and mental health,
and that the reverse mediating effect was not significant. These findings suggest that the negative association
between social media addiction and mental health is at least partially accounted for by reduced self-esteem.

In addition, results from Study 1 also confirmed our prediction that social media addiction was negatively related
to academic performance, although the relation was not strong. On the other hand, self-esteem was not
significantly associated with academic performance, which differed from previous studies (Lane et al., 2004; Lent
et al., 1986; Raskauskas et al., 2015). This might be because there was only one self-report item to measure
academic performance, which could be vulnerable to the influence of social desirability concerns. In addition,
given that we did not measure the time participants spent on social media, it is unclear how social media use may
differ from social media addiction in relation to mental health and academic performance. We addressed these
limitations in Study 2.

Study 2

Study 1 showed that the addictive use of social media was common among college students and that it was
negatively associated with mental health and academic performance. One important follow-up question is
whether social media addiction can be reduced and thus its negative associations with health and academic
outcomes be alleviated. No study that we know of has considered intervention options for social media addiction.
We therefore designed an intervention program for social media addiction based on Young's (1999)
recommendations for the treatment of Internet addiction, and we conducted an experiment to verify its
effectiveness.

To design an intervention program for social media addiction, we referred to previous studies on Internet
addiction interventions. Research has shown that metacognitive beliefs about one’s thinking and self-regulation
influence problematic Internet use and social media addiction (Casale, Rugai, & Fioravanti, 2018; Caselli et al., 2018;
Spada, Langston, Nikcevi¢, & Moneta, 2008). According to the cognitive-behavioral model, cognitive distortions
such as the ruminative cognitive style are the primary cause of excessive Internet use (Davis, 2001). These cognitive
distortions can be automatically activated whenever there is a stimulus associated with the Internet. A vicious
cycle of cognitive distortions and reinforcement then results in negative outcomes. This model has been widely
used in addiction research related to pathological Internet overuse (LaRose, Lin, & Eastin, 2003; Liu & Peng, 2009;
Turel, Serenko, & Giles, 2011). A number of cognitive-behavioral therapy techniques have been recommended for
treating Internet addiction (Young, 2007; Gupta, Arora, & Gupta, 2013). Based on this literature, we believe that
the cognitive-behavioral approach will be a helpful way to mitigate the negative associations of social media
addiction with health and academic outcomes. It will help individuals with social media addiction to recognize their
cognitive distortions and further guide them to reconstruct their thinking and behavior.

In Study 2, we combined cognitive reconstruction, reminder cards, and the diary technique (Young, 1999) into a
novel intervention program and designed a 2 by 2 mixed-model experiment to test its effectiveness. In line with
findings of previous studies on Internet addiction (e.g., Gupta et al., 2013; Turel et al., 2011; Young, 2007), we
predicted that compared with a control group, the experimental group who experienced the intervention would
show reduced social media addiction and improved outcomes in mental health and academic efficiency. We
included measures of multiple outcome variables to achieve more reliable results, including daily social media use
time, self-esteem, sleep quality, mental health, emotional state, learning time, and learning engagement.

Method

Participants. Study 2 was conducted at Peking University, China. Participants who exhibited social media
addiction were preselected from a pool of 242 undergraduate students who enrolled in a social psychology course
(a different pool from Study 1). The students were asked to complete the 6-item BSMAS (Andreassen et al.,2017).
Among them, 43 students scored higher than 18 on the composite score and also scored 3 or above on at least
four of the six items. These students were selected to participate in Study 2. They were randomly assigned to
either an experimental or a control group and were tested both before (Time 1) and after the intervention (Time



2). The study was thus a 2 x 2 mixed-model design. The 21 participants in the experimental group completed all
aspects of the intervention and both tests. Five of the 22 participants in the control group dropped out before the
completion. Hence, the final sample included 38 participants (18 males, 18 females, two unreported; Mgge = 19.71,
SDgge =1.43).

Procedures and measures. The intervention program was approved by the Research Ethics Committee of the
School of Psychological and Cognitive Sciences at Peking University. Prior to the intervention at Time 1, all
participants were informed that the purpose of this study was to investigate social media addiction and they were
asked to provide informed consent. Participants then completed a survey, which included the measures of social
media addiction, self-esteem, and mental health, same as in Study 1. In addition, participants were asked to report
their daily social media use time, indicating the number of hours they spent on social media per day. Participants
also reported their sleep quality, rating on a 5-point scale ranging from 1 (very bad) to 5 (very good).

Participants in the experimental group then participated in a one-week intervention program, while those in the
control group did not receive any instruction during this time. The intervention included two stages. The first stage
involved cognitive reconstruction and took approximately 30 minutes (Young, 1999). Participants visited the lab,
where they were asked to reflect on their social media use from five respects: How much time they spent on social
media per day and per week? What other meaningful things they could do with that time? What were the benefits
of not using social media? Why did they use social media and were there alternative way to achieve the purposes?
What were the adverse effects of social media use? Participants wrote down their responses. After the reflection,
participants were asked to each list on a card five advantages of reducing the use of social media and five
disadvantages of excessive use of social media. They were then asked to take a photo of the card and use it as a
lock screen of their phones that would serve as a reminder for themselves. They were also instructed to post the
card on their desks during the following week.

The second stage of the intervention took place in the following week, during which participants in the
experimental group were asked to keep a daily to record their thoughts, emotions, and behaviors related to social
media use, as part of the cognitive-behavioral techniques (Young, 1999). Participants reflected on their daily use
of social media every night before going to bed, including what social media they used, how long and how they
used the social media, their thoughts and emotions related to their social media use, and the strategies they would
like to use to reduce social media use. They were also asked to indicate their emotional state and learning
engagement, as well as their expected social media use the next day. To ensure that the participants followed the
instruction, daily reminders were sent to them to complete the recording. Participants were further instructed to
take a photo of their completed recording and send it to a contact researcher of the lab to confirm its completion.
The participants' responses in the daily reflection task were part of the intervention and were not used in analysis.

After the intervention, at Time 2, all participants completed another survey. The measures included social media
addiction, daily social media use time, self-esteem, sleep quality, and mental health, same as those at Time 1. In
addition, the participants’ learning engagement in the past week was measured by the 17-item Utrecht Work
Engagement Scale-Student (UWES-S, Fang, Shi, & Zhang, 2008). Participants answered the questions (e.g., “My study
inspires me") on 5-point scales ranging from 1 (strongly disagree) to 5 (strongly agree) (Cronbach's a = 0.93 for the
current sample). A total score was summed, with higher scores indicating higher levels of learning engagement.
Participants also reported their daily learning time outside the class in the past week and rated on their emotional
state in the past week on a scale ranging from 1 (very bad) to 100 (very good).

Finally, participants in the experimental group provided feedback on the effectiveness of the intervention. They
answered 7 questions concerning the various aspects of the intervention (e.g., “Generally, | think the intervention is
effective”) on 5-point scales from 1 (strongly disagree) to 5 (strongly agree) (Cronbach's a = 0.81). At last, participants
were fully debriefed and thanked.

Results and Discussion

Across all dependent variables, 2 (Group: Experimental vs. Control) x 2 (Test time: Time 1 vs. Time 2) mixed-model
analyses were conducted to examine the effect of intervention. First, the analysis on social media addiction score
revealed main effects of group, F(1, 36) = 7.89, p =.008, n,? = .18, and test time, A1, 36) = 33.74, p <.001, n,? = .48,



qualified by a significant interaction, A(1, 36) = 17.92, p <.001, ny?=.33. For participants in the experimental group,
there was a significant decrease in social media addiction from Time 1 to Time 2, changing from 20.62 (higher than
18) to 14.62 (lower than 18), £(20) = 7.17, p <.001, d = 1.97. In contrast, for participants in the control group, there
was no significant change in their social media addiction, t(16) = 1.13, p = .28, d = .35. Figure 2 illustrates the
interaction effect.
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Figure 2. Social media addiction as a function of test time and group (Study 2).

The same analysis was conducted to examine the effect of intervention on daily social media use time, self-esteem,
sleep quality, and mental health, respectively. Table 2 presents means and standard deviations for all variables
and t-tests within each group. For daily social media use time, there was a main effect of test time, A1, 36) = 26.54,
p <.001, ny? = .42, qualified by a Group x Test time interaction, A1, 36) = 10.47, p = .003, n,? = .23. Further t-tests
within each group showed that whereas the average daily time participants spent on social media was reduced
significantly from Time 1 to Time 2 for both groups, the reduction was larger for the experimental group. There
was only a main effect of test time for self-esteem, F(1, 36) = 12.67, p = .001, n,?= .26, and sleep quality, (1, 36) =
9.10, p =.005, n,? = .20, whereby self-esteem and sleep quality increased from Time 1 to Time 2. However, further
t-tests within each group showed that the improvements were only significant for the experimental group, but not
the control group. For mental health, a significant Group x Test time interaction emerged, F(1, 36) = 5.69, p = .02,
ny?= .14. Whereas mental health scores increased from Time 1 to Time 2 for the experimental group, #(20) = 2.55,
p =.02,d=.59, there was no change for the control group, (16) =-.86, p = .40, d =-.19. Taken together, these results
suggest that our intervention effectively reduced social media addiction and improved mental health and other
outcomes.

Further analyses of the remaining outcome variables at Time 2 showed that compared with the control group,
participants in the experimental group exhibited better learning engagement, t(36) = .2.31, p = .03, d =.77, spent
more time on their study outside the class, t(36)= 2.28, p = .03, d = .75, and experienced a better emotional state,
t(36) = 2.74, p = .01, d =.86, during the intervention period. In addition, participants in the experimental group
reported that the intervention was effective: all participants rated over 3 for the overall intervention; 81% rated
over 3 for the first stage of the intervention and 90% for the second. All participants reported that the daily
reflections were helpful, and 86% of them were willing to continue to participate in similar studies.



Table 2. Mean and standard deviation of Time TandTimeZ2's test scores of key variables

Time 1 Time 2

Outcome variables Group(n) t p
M SD M SD
Social media addiction  Experimental(21) 20.62 2.16 14.62 3.72 7.17 <.0071***
Control(17) 20.12 2.15 19.18 3.07 1.13 .275
Daily social media use Experimental(21) 4.65 2.67 1.56 .98 5.09 <.001***
time Control(17) 3.85 2.31 3.15 1.48 2.16 .046*
Self-esteem Experimental(21) 28.67 3.68 30.67 3.17 -3.87 .001**
Control(17) 27.41 3.18 28.35 3.81 -1.42 174
Sleep quality Experimental(21) 3.38 .86 3.95 .86 -3.51 .002%*
Control(17) 3.35 1.00 3.59 .80 -1.07 .299
Mental health Experimental(21) 13.24 4.45 15.71 3.89 -2.55 .019*
Control(17) 13.18 4.07 12.35 4.58 .86 403

In sum, participants in the experimental group exhibited reduced social media addiction and improved mental
health as well as self-esteem and sleep quality after a two-stage intervention, whereas there was no significant
change in the control group. The experimental group participants evaluated the intervention to be effective, in
line with prior research showing that cognitive reconstruction, the reminder card technique, and daily reflections
are effective methods in reducing Internet addiction (Young, 1999). Furthermore, compared with those in the
control group, participants who received the intervention spent more time on learning and experienced a higher
level of learning engagement and better emotional state. It is noteworthy that although control group participants
reported reduced social media use time at Time 2, they did not exhibit reduced social media addiction or
significant improvement in any outcome measures. This is consistent with the theoretical notion that the mere
social media use time is not equivalent with or sufficient to index social media addiction (Griffiths, 2010;
Andreassen, 2015). Together, these findings suggest that our intervention was effective in reducing social media
addiction and improving college students’ mental health and learning efficiency.

General Discussion

The current studies provided empirical support that social media addiction was negatively associated with college
students’ mental health and academic performance (Pantic et al., 2012; Jelenchick et al., 2013). Furthermore, in
line with previous findings that social media addiction negatively affects self-esteem (Andreassen et al., 2017;
Btachnio, et al., 2016; Chou & Edge, 2012; Vogel et al., 2014) and that low self-esteem is associated with mental
disorders (Orth et al., 2008; Orth & Robins, 2013; Sowislo & Orth, 2013), the current research yielded the first
empirical finding that self-esteem mediated the relation of social media addiction to mental health. Furthermore,
the implementation of an intervention based on the cognitive-behavioral approach (Young, 1999, 2007; Gupta et
al., 2013) effectively reduced social media addiction and improved mental health and academic efficiency.

Notably, our results showed that social media addiction was associated with reduced mental health partly through
lowering individuals' self-esteem, and that the reverse mediating effect of self-esteem with mental health as the
predictor and social media addiction as the outcome variable was not significant. Nevertheless, it does not rule
out the possibility that poor mental health can further contribute to social media addiction. Individuals in poor
mental health, including those with low self-worth, may use social media as a compensation for their real-life
interpersonal deficiency and further develop excessive dependence on social media (Zywica & Danowski, 2008).
Also, individuals in poor mental health often try to use social media to improve their mood and, when this need is
not met, their mental condition tends to become worse (Caplan, 2010). Thus, the relation between poor mental
health and social media addiction is likely to be bidirectional.

The present studies provided strong support for the relation of social media addiction to academic outcomes by
using a variety of measures. Study 1 showed that a self-rank measure of academic performance was negatively
associated with social media addiction. This relation was not mediated by self-esteem. Study 2 further showed



that an intervention to reduce social media addiction improved learning engagement and increased the time spent
on learning outside the class. We speculate that there may be three explanations for the negative relation of social
media addiction to academic performance. First, social media addiction may mean more time spent online and
less time spent on study. Excessive social media use interrupts students’' time management, which further affects
academic performance (Macan, Shahani, Dipboye, & Phillips, 1990). Second, social media addiction may interfere
with students’ work by distracting them and making them unable to stay focused. Research has shown that
multitasking has negative effects on the performance of specific tasks (Ophir, Nass, & Wagner, 2009). Finally, given
that students with social media addiction may be easily distracted, it can be difficult for them to encode and
remember what they are learning (Oulasvirta & Saariluoma, 2006).

Our intervention program effectively reduced social media addiction and improved students’ mental health and
learning efficiency. This has important practical implications by showing that social media addiction can be
mitigated through cognitive reconstruction and the supporting techniques. The stage of cognitive reconstruction
helped students realize the negative consequences of their addiction to social media as well as the potential
benefits of reducing social media usage. The subsequent application of the reminder card as a lock screen of their
phones as well as the daily reflections further reinforced this awareness. These findings suggest that helping
college students to gain a better understanding of the adverse effects of social media addiction through cost-
efficient self-help interventions can reduce social media addiction and have the potential to improve mental health
and academic performance.

The current studies have some limitations. First, participants were recruited through psychology courses at Peking
University and the sample sizes were relatively small especially in Study 2, which may limit the generalizability of
the findings. Future studies should include more diverse and larger samples to increase external validity. Second,
participants in the control group of Study 2 did not receive any instruction during the one-week interval and they
could be distracted by things unrelated to the study. Future research should establish more strict control
conditions to eliminate any confounding variables. Third, the intervention in Study 2 was limited in length and the
post-treatment data were collected only once, right after the intervention ended. It is therefore unclear whether
the intervention effects on social media addiction and other outcomes would persist over time. Given that the
current intervention program for reducing social media addiction was newly developed, it requires further
refinement to improve its effectiveness. In addition, future studies should investigate the bidirectional relation
between social media addiction and mental health, using longitudinal approaches to further validate the
mediating role of self-esteem and examine other potential mediators such as cognitive distortions for the relations
of social media addiction to mental health and other outcomes.

In conclusion, the current research revealed negative associations between social media addiction and college
students' mental health and academic performance, and the role of self-esteem as an underlying mechanism for
the relation between social media addiction and mental health. A cost-efficient intervention that included cognitive
reconstruction, reminder cards, and a week-long diary keeping effectively reduced the addiction to social media
and further improved mental health and academic efficiency.
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