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Abstract: Objective: The current study aimed to investigate the effect of SNS use on graduate students’
depression and further explored the effect of negative social comparison and an individual’s implicit
personality theory. Methods: Scales for Social Networking Site Use Intensity, the Negative Social
Comparison Measure, the Implicit Personality Theory Inventory, and CES-D were used to investigate
1792 graduate students from a full-time university in Wuhan. Result: (1) Social networking site use
was positively correlated with negative social comparison and depression; (2) the mediating effect of
negative social comparison was significant in social networking site use’s influence on depression;
(3) after controlling for negative social comparison, graduate students’ use of SNS could negatively
predict depression; and (4) the mediation effect of negative social comparison was moderated by
an individual’s implicit personality theory. Specifically, the mediation effect was more pronounced
among the entity theorists, while the graduate students’ incremental implicit personality theory may
buffer the depressive effect of negative social comparison. Conclusions: Negative social comparison
mediates the relationship between SNS use and depression; in addition, individual differences in
implicit personality theory (the entity theorist vs. incremental theorist) moderate the link between
negative social comparison and depression.

Keywords: social networking site; negative social comparison; depression; graduate students

1. Introduction

In recent years, mental health problems among graduate students have become in-
creasingly noticeable and have received considerable social attention. Graduate students
generally face multiple external pressures, ranging from academic, economic, and social
adjustment to work–family conflicts, which may have contributed to a much higher positive
rate of depression among this population. One study found that 39% of graduate students
have reported moderate to severe depressive symptoms, a rate far higher than that (6%) of
the general population [1]. Another study also showed that 32% of Ph.D. candidates have a
heightened risk for mental disorders, especially depression; the ratio is significantly higher
among groups who have received higher education and college students [2]. A typical
protective factor against mental health problems for any individual, including graduate
students, is good interpersonal relationships, whereby individuals could gain a buffer
against stress, regain a sense of control, replenish coping resources, and thus keep them-
selves mentally healthy [3]. In the current digital era, various interpersonal relationships of
graduate students, including mentorship, peer support, family support, and other social
support [4], are increasingly operating and being maintained via social media platforms
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(especially social networking sites, SNS) with greater efficiency and immediacy [5]. Given
their pervasiveness and easy accessibility, social media platforms may help promote greater
online self-disclosure [6] and develop a sense of belongingness in online communities [7],
thus increasing one’s social connectedness and social capital [8], which are all beneficial to
mental health. Therefore, interpersonal interactions on social media serve an important
coping function for graduate students in combating stresses stemming from loneliness,
overwork, and competition.

However, a growing body of research has identified a series of downsides to SNS usage.
In those studies, SNS usage was usually indexed by use time, rate, level of immersion, or
addiction. In a seminal work, researchers [9] formulated a more inclusive notion of SNS
use intensity by combining the indices of time, number of friends, emotional involvement,
daily life involvement, etc. Following this operationalization, studies on adolescents
and adults both found that intense SNS usage may have deleterious effects on mental
health [10–12], and as their social media use intensity increases, users tend to report more
depressive symptoms [13]. Several meta-analyses also revealed that SNS usage is positively
correlated with depression (r = 0.14–0.16) across studies [14,15]. This could be due to
the superficial nature of most interpersonal interactions on social media platforms and
other smartphone-based apps, which may have limited the scope and depth of online
self-disclosure and is thus unable to bring about the deep social connectedness and intimate
experiences that people really need [6]. Consistent with this, a study showed that the kind
of social support that is the most available on social media is not correlated with mental
health [16]. Based on this, the present study hypothesizes that graduate students’ use of
SNS is positively associated with their depressive symptoms (H1); specifically, the higher
the SNS use intensity, the higher the levels of the graduate students’ depressive symptoms.

Nevertheless, it is also notable that the relationship between SNS usage and mental
health is complex and is subject to the influence of how the SNS is used and individual
differences. The present study also aims to explore the possible role of negative social com-
parison in the link between SNS usage and depression, as well as the possible moderating
role of implicit theories of personality in the link between SNS usage and depression.

1.1. Mediating Role of Negative Social Comparison

Whether the SNS-based social interaction is positive or negative is key to understand-
ing its impacts on individual mental health [17]. Research has shown that SNS usage could
be beneficial to mental health if users could build meaningful interpersonal ties through its
use [17,18], whereas it would be harmful to self-esteem or well-being if they were inundated
by negative interpersonal feedbacks [19]. A study on undergraduate students found that
it was the quality of the experience of SNS-based interpersonal interaction, but not the
mere rate of usage, that predicted depression [20]. Furthermore, a recent study showed
that the negative feelings from social comparisons on social media are more damaging to
one’s self-evaluation than those elicited in other contexts [21]. Based on this, the present
study aims to explore the role of negative social comparison, a ubiquitous and inevitable
phenomenon during SNS usage.

Negative social comparison refers to the negative feelings resulting from social com-
parisons during social media use. It focuses on the emotional outcome of the comparison
rather than the direction (e.g., upward vs. downward) or frequency. Negative social com-
parison generally stems from overexposure to positively biased content feeds on social
media, which engender negative self-evaluation (e.g., thoughts such as “I am worse than
others”) and unpleasant emotional feelings [22]. Social networking sites are important
venues for self-presentation [23], in which individuals under self-enhancement motives
may strategically present their favored self-image and relatively pleasant experiences [24].
Consequently, social networking sites abound with positively skewed content that tends to
elicit social comparison. Thus, frequent SNS users are constantly exposed to comparison
cues and are more likely to fall prey to its influence. Chou and Edge [25] showed that
college students spending more time using SNS were more likely to believe that other
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people were happier and lived better than they were. Relatedly, Frison and Eggermont [26]
demonstrated that the negative social comparison occasioned by SNS usage may affect
individuals’ life satisfaction; moreover, even after controlling for the role of general social
comparison, negative social comparison could still predict depressive symptoms [27]. Past
research has also shown that negative social comparison mediated the effect of SNS usage
on depression [28]. Based on this, the present study aims to replicate past findings and
hypothesizes that negative social comparison could mediate the effect of SNS usage on
graduate students’ depressive symptoms (H2).

1.2. Moderating Role of Implicit Theories of Personality

Numerous studies have documented several moderators in the link between SNS
usage and depression, such as self-concept clarity, neuroticism, and self-esteem [21,28,29].
According to the diathesis–stress model of depression [30], stresses from the external en-
vironment are moderated by a slew of individual difference factors before influencing
depression. Implicitly representing personality as an unchanging entity or a constantly
evolving conglomeration may shift one’s attention to focus on stressful information and
change one’s interpretation of stressful events as well as the corresponding coping strat-
egy [31].

According to Dweck and colleagues [32,33], implicit theories of personality refer to
the basic cognitive schema or naïve theories that lay persons hold about human nature.
Two such belief frameworks that have received continued research attention are entity
theory and incremental theory. The former posits that personality is fixed, static, and
unalterable, whereas the latter posits that personality is plastic, changeable, and constantly
evolving [32]. The belief differences between people holding the two theories may have
bifurcating downstream effects on their attentional allocation, interpretational tendencies,
and coping styles to negative events. For example, Renaud and McConnell [34] showed that
one’s self-discrepancies may lower self-esteem to a greater extent for entity theorists than for
incremental theorists because negative experiences would be more likely to be attributed to
unalterable, dispositional causes for entity theorists, which may heighten the blow. On the
other hand, incremental theorists may perceive such experiences as opportunities to better
themselves, thus casting the negative events in a positive light. Research did show that
entity theorists tend to exhibit increased attention bias to negative events, are more likely to
experience intrusive thoughts over them [31], and report more mental health conditions [35].
In contrast, the incremental mindset seems to serve as a buffer between stressful feelings
and negative psychological outcomes [36], and the incremental mindset has been shown to
be negatively correlated with mental health conditions such as depression [37]. Therefore,
it is plausible that entity theorists, compared with incremental theorists, may be more
strongly affected by negative social comparisons and develop depressive symptoms. Based
on this, the present study further hypothesizes that graduate students’ implicit theories of
personality may moderate the link between negative social comparison and depression,
or the latter half of the mediation model (H4). Specifically, entity theorists would be more
vulnerable to negative social comparison.

To sum up, the present study aims to investigate the role of SNS use on graduate
students’ depression and to examine a hypothesized moderated mediation model that
involves the role of negative social comparison and implicit theories of personality.

2. Materials and Methods
2.1. Participants and Procedure

A convenience sample of graduate students from a university in central China par-
ticipated in the study via classroom invitation. All participants were first- or second-year
full-time graduate students. After informed consent, the participants completed the ques-
tionnaire on weijuanxin.com, an online survey platform. Items from each scale were
randomized, and an item for attentional check was inserted. Responses that failed the
attentional check were discarded.
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Among the 1792 valid responses (valid rate: 75.4%), 937 (52.3%) were male, and 855
(47.7%) were female; the majors of the participants were engineering (903, 50.4%), science
(31.5%), fine arts (13.8%), and others (77, 4.3%); 135 were Ph.D. students (7.5%), and 1657
were master students (92.5%). The average age of the participants was 23.266 (SD = 5.435).

2.2. Measurement
2.2.1. Depression

The Chinese version of the Center for Epidemiologic Studies Depression Scale (CES-D
Scale) was used to measure depressive symptoms. The 20-item scale adopted a Likert
scale ranging from 1 (rarely) to 4 (most or all of the time), whereby participants report their
symptom frequencies in the past week (e.g., my sleep was restless). In the present study,
Cronbach’s α = 0.859.

2.2.2. SNS Use Intensity

Adapting from Ellison, Steinfield and Lampe [9], Niu, et al. [38] developed a scale that
assesses SNS use intensity. The 8-item scale consisted of 2 items that ask participants to
report their number of friends on SNS and average daily use time and another 6 items that
were rated on a 5-point Likert scale (1 = Strongly disagree–5 = Strongly agree) assessing their
emotional connection to SNS and the extent to which SNS is embedded within daily life
(e.g., SNS is part of my daily activities). As with past studies (e.g., [28]), each item was
standardized before combining the items into a single index tapping participants’ SNS
use intensity. The scale was shown to be reliable in the past, and in the present study,
Cronbach’s α = 0.869.

2.2.3. Negative Social Comparison on SNS

A brief 3-item scale used by Lee [22] was adopted to measure the extent to which
participants have negative feelings from social comparisons on SNS. An example item is
“When I read news feeds (or see others’ photos), I often think that others are having a better
life than me”. Participants rate their agreement with the items on a 5-point Likert scale
(1 = “Strongly Disagree” to 5 = “Strongly Agree”). A higher score indicates more negative
feelings from social comparison during SNS use. In the present study, Cronbach’s α = 0.730.

2.2.4. Implicit Theories of Personality

The scale used in measuring participants’ implicit theories of personality was devel-
oped by Chiu, Hong and Dweck [33]. The scale consisted of 3 items, for example, “People
can do things differently, but the important parts of who they are can’t really be changed.”
Participants rate their agreement with the items on a 7-point Likert scale (1 = “Strongly
Disagree” to 7 = “Strongly Agree”), with a higher score indicating a tendency towards the en-
tity theory of personality and a lower score indicating a tendency towards the incremental
theory of personality. In the present study, Cronbach’s α = 0.762.

2.3. Statistical Analysis

Data were prepared and analyzed by using IBM SPSS 22.0. The moderated mediation
model was tested by using the SPSS macro PROCESS [39] model 14. The common method
bias was tested using the sem package [40] in R programming language.

3. Results
3.1. Common Method Bias

The present study primarily used self-report data, which may suffer from common
method bias. Following the recommendation from Podsakoff, et al. [41], several procedural
precautions were implemented, such as anonymity and randomness in item order. Further-
more, we conducted Harman’s single factor test by fitting the data to a unidimensional
model, and a confirmatory factor analysis found that the modeling iteration cannot con-



Behav. Sci. 2023, 13, 412 5 of 12

verge, suggesting a bad model fit. This also indicated that no significant common method
bias exists in the present study.

3.2. Descriptive Statistics

The descriptive statistics (means and SDs) of the key variables and their intercorrela-
tions are shown in Table 1. Correlational results showed that all variables were positively
correlated, their coefficients ranging from 0.408 to 0.081. Critical to the hypothesis of the
present study, graduate students’ use of SNS is positively associated with depression.

Table 1. Descriptive statistics of key variables and their intercorrelation.

M (SD) 1 2 3 4

1 SNS use intensity 0 (1) 1
2 Negative social comparison 2.325 (0.944) 0.408 1
3 Implicit theories of personality 4.314 (1.186) 0.084 0.176 1
4 Depression 2.163 (0.443) 0.081 0.384 0.162 1

Note. All correlation coefficients were significant at 0.001 level.

3.3. Test of the Moderated Mediation Model

To further examine the relationship between graduate students’ SNS use and depres-
sion, as well as the possible role of negative social comparison and implicit theories of
personality, we tested a hypothesized moderated mediation model (Figure 1) by multiple
regression as well as the SPSS macro PROCESS (model 14) with 5000 bootstrap resamples.
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Figure 1. Hypothesized moderated mediation model.

The results (Table 2) revealed that after controlling for gender and age, graduate stu-
dents’ SNS use significantly predicted their negative social comparisons (a path), β = 0.388,
t = 18.611, p < 0.001. Negative social comparison, in turn, could significantly predict depres-
sion (b path), β = 0.186, t =16.431, p < 0.001, when both direct and indirect paths were added
to the model. The direct path (c’ path) from SNS use to depression was also significant but
opposite in direction, β = −0.045, t = −4.220, p < 0.001. Given this, a separate test based on
the bootstrap method showed that the mediation effect of negative social comparison (i.e.,
the a × b path) was significant. The opposite direction of the total effect and direct effect of
SNS use on depression suggests a suppression effect of the indirect path. In other words,
the present finding suggests that the increase in depression associated with greater SNS
use was primarily due to negative social comparison; after teasing apart the indirect effect,
graduate students’ use of SNS may help lower depressive symptoms (c’ path).
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Table 2. Moderated mediation model of SNS use’s effect on depression.

Regression Model Model Fit Regression Coefficients

Criterion Predictor R2 F β
Bootstrap

Lower
Bootstrap

Upper t

Negative social
comparison Gender 0.167 119.601 *** −0.030 −0.112 0.052 −0.707

Age −0.003 −0.010 0.004 −0.782
SNS Use 0.388 0.347 0.429 18.611 ***

Depression Gender 0.169 60.502 *** 0.041 0.002 0.079 2.085 *
Age <0.001 −0.003 0.004 0.203

SNS Use −0.045 −0.066 −0.024 −4.220 ***
Negative social

comparison 0.186 0.164 0.209 16.431 ***

Implicit theories of
personality 0.038 0.022 0.054 4.630 ***

Negative social
comparison ×

Implicit theories of
personality

0.021 0.006 0.037 2.655 **

Note. Moderated mediation model tested using PROCESS macro (model 14). Index of moderated mediation is
0.008 with an SE of 0.004 and CI (0.010, 0.015) by 5000 bootstrap resamples. * p < 0.05, ** p < 0.01, *** p < 0.001.

Furthermore, the interaction term was also significant, β = 0.021, t = 2.655, p = 0.008,
indicating that the students’ implicit theories of personality have moderated the latter half
of the mediation, i.e., the link between negative social comparison and depression. To
better illustrate the moderation effect, we examined simple slopes at low, medium, and
high scores of implicit theories of personality (M ± 1 SD) and treated the “high” score as
indicating a tendency towards entity theory and the “low” score as indicating a tendency
towards incremental theory. As shown in Table 3 and Figure 2, results from simple slope
analysis showed that students with higher scores on implicit theories of personality (entity
theorists) would be more likely to be affected by negative social comparison and develop
depressive symptoms. In contrast, incremental theorists were relatively less affected.

Table 3. Mediation effect of negative social comparison at different levels of implicit theories of per-
sonality.

Implicit Theories of
Personality

Mediation
Effect SE Bootstrap

Lower
Bootstrap

Upper

M + SD 0.082 0.008 0.067 0.098
M 0.072 0.007 0.060 0.085

M − SD 0.063 0.008 0.048 0.078
Note. Moderated mediation model tested using PROCESS macro (model 14). The simple slopes at low, medium,
and high scores of implicit theories of personality corresponded to 1 SD below mean, the mean, and 1 SD above
mean. The higher the score of implicit theories of personality, the stronger the tendency towards “entity theory”.
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4. Discussion

To investigate how SNS use impacts graduate students’ depression and its mechanism,
the present study formulated a moderated mediation model. The results showed that
graduate students’ SNS use is positively correlated with depression, and the link is medi-
ated by negative social comparison. Graduate students’ implicit theories of personality
moderated the latter half of the mediation model; specifically, entity theorists tended to
be more affected by the negative social comparison occasioned by SNS use to develop
depressive symptoms.

4.1. Relationship between SNS Use Intensity and Depression

The present results found that, holding constant other factors and boundary conditions,
the greater use of SNS has generally ameliorative effects on depressive symptoms among
graduate students; the correlation is weak but significant. This is inconsistent with results
from most other populations [12,14].

However, in past studies, evidence regarding the potential impacts of SNS use on
mental health has been mixed. On the one hand, there is evidence showing that the positive
use of SNS may help obtain social support [42] and elevate users’ life satisfaction and social
adaptability. On the other hand, the negative use of SNS has also been shown to have
a harmful influence on mental health, such as increased depressive symptoms [27]. The
mixed findings suggest the existence of potential mediating paths that are parallel yet have
opposite valences, which may be subject to certain boundary conditions.

In line with this, the present study examined the mediating role of negative social
comparison and found that, consistent with H2, the effect of SNS on depression is in-
deed mediated by students’ negative social comparison on SNS. Typically, an individual’s
propensity to strategic online self-presentation often saturates SNS feeds with positively
biased content only highlighting the brighter side of daily life [23]. Since people spend
most of their time on SNS browsing through content feeds from friends [43,44], they are
constantly exposed to the biased content, triggering negative social comparisons that cul-
minate in negative emotional experiences and negative self-evaluation. This also dovetails
with social rank theory, which posits that a main source of depression is the perception that
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the self is inferior to others [45]. A series of related studies have demonstrated that SNS use
could induce negative self-evaluation through negative social comparison, thus harming a
person’s psychological well-being [27,28,46]. The present findings replicated the mediating
effect of negative social comparison, lending further support to the view that the outcomes
of SNS use depend on the specific ways in which it is used [17,18].

A notable finding from the present study is that once negative social comparison is
controlled, the direct path between SNS use and graduate students’ depressive symptoms
became negative. This finding suggests that SNS use may have ameliorative, though
weak, effects on graduate students if they could abstain from negative social comparison.
According to the interpersonal–connection–behaviors framework [17], SNS may promote
psychological health by helping individuals gain meaningful social connections (social
support, belongingness, offline connections, etc.). That is, graduate students may have
partially fulfilled their need for belongingness, maintained their existing social connections,
and obtained social support via SNS [47], which could all help prevent or reduce depres-
sion, even if they were simultaneously engaged in negative social comparison. In addition,
graduate students may have been more intentional in their SNS use than younger popula-
tion groups, such as using SNS to acquire study information [48], promote offline social
connection [5], cultivate bridging social capitals in academia [49], etc. Passive usage of SNS
is more likely to cause anxiety [43], and there is also experimental evidence showing that the
deleterious consequences of SNS use stem from random browsing rather than intentional
usage [50]. Thus, though preliminary, data from the present study suggest that there could
be a possibility that the relatively intentional and instrumental use of SNS among graduate
students may have beneficial effects on reducing depressive symptoms. Future studies
could examine this possibility by testing the mediation of this depression-ameliorative
mechanism of SNS use.

4.2. Moderating Role of Implicit Theories of Personality

The present study also examined the possible boundary condition for the mediation
model, and the results showed that graduate students’ implicit theories of personality mod-
erated the latter half of the mediation—i.e., from negative social comparison to depression.
Specifically, graduate students holding the entity theory tended to be more affected by
the negative social comparison occasioned by SNS use to develop depressive symptoms.
This is consistent with our hypothesis. People holding different implicit theories of per-
sonality would differ in their perception and interpretation of stressful events and other
failure-related information, leading to disparate coping strategies [31]. Research on college
students found that entity theorists usually reported more severe psychological conditions,
whereas incremental theorists reported fewer; the coping strategies of the latter were also
more positive, i.e., adopting the cognitive reinterpretation strategy more often, preferring
counseling over an overreliance on drugs, etc. [37,51]. Entity theorists, in contrast, reverted
to negative coping styles more regularly, which may have resulted in higher stressful
reactions a year later [52]. Given this, burgeoning empirical evidence started to show that
intervention programs that help cultivate and develop an incremental mindset may en-
courage individuals to adapt to adversities more proactively [53]. Therefore, in the present
study, graduate students may have engaged themselves in negative social comparison
after repeated exposure to positively biased SNS feeds; the entity theorists among them
may have interpreted these negative experiences in a more dispositional manner, believing
that the current state is unchangeable and adopting more negative coping styles. This
exacerbates the sting of negative social comparison, leading to more depressive symptoms.
Our findings from the moderated mediation model confirmed this.
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4.3. Implications and Limitations

Findings from the present study suggest that for graduate students, the use of SNS
increased depressive symptoms through negative social comparison, but after controlling
for negative social comparison, SNS use could actually help reduce depression. These
findings have several practical implications for the mental health of graduate students.
First, graduate students should be aware of the positive bias in SNS content feeds, and thus
they could intentionally avoid being embroiled in negative social comparison. Second, it is
advisable that graduate students become more intentional and proactive in their use of SNS
to build meaningful social connections online and harness the power of SNS for their own
purpose. Last, policymakers in educational institutions could also develop intervention
programs that help graduate students form a more incremental view of personality, which
could serve as resilient coping resources in the event of personal setbacks or negative
experiences during the use of SNS.

There are also several limitations to the present study. First, in the present study, the
cross-sectional nature of data collection precluded a causal inference of the proposed mech-
anism. Future studies may replicate and extend the present findings using longitudinal and
experimental designs. Second, the mental health of graduate students implicates multiple
factors that are not considered here. Future studies could examine the influence of other
key variables, including social comparison orientation, self-esteem, the mentor–student
relationship [54], and demographic factors (e.g., discipline and gender), on graduate stu-
dents’ psychological well-being. Furthermore, the present study only considered an SNS
platform that is devoted mostly to non-stranger social networking, and it is possible that
the psychological mechanism and outcome could be different in other forms of SNS, such as
TikTok, Instagram, or YouTube, on which most social interactions are stranger-to-stranger.
Similarly, the psychological impacts of AI-generated chatbots (e.g., chatGPT) and their
potential role in future online social interaction also deserve future research attention.

5. Conclusions

From a cross-sectional study on graduate students, the present study found that
(1) graduate students’ SNS use intensity was positively correlated with negative social
comparison and depression; (2) negative social comparison mediated the link between SNS
use and depression; (3) after controlling for negative social comparison, graduate students’
use of SNS could negatively predict depression; and (4) graduate students’ implicit theories
of personality moderated the link between negative social comparison and depression;
specifically, the entity theorists are more affected by negative social comparison.

Author Contributions: Conceptualization, Z.C., Y.W. and G.N.; methodology, Y.W. and G.N.; soft-
ware, Y.W.; validation, Z.C., Y.W. and H.M.; formal analysis, Y.W.; investigation, Y.W. and W.W.;
resources, Y.W.; data curation, Y.W.; writing—original draft preparation, Z.C.; writing—review and
editing, Z.C.; visualization, Z.C.; supervision, H.M.; project administration, H.M.; funding acquisition,
Y.W. All authors have read and agreed to the published version of the manuscript.

Funding: Y.W. was funded by Fundamental Research Funds for the Central Universities under grant
2019WKYXQN018.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Ethics Committee of the School of Marxism, Huazhong
University of Science and Technology (19 May 2018).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data will be stored in a publicly accessible repository and will be
available upon publication from the osf.io database (osf.io/ef6r7).

Acknowledgments: We wish to thank Zhang Yan and Tan Yali for their support in our studies
involving graduate students.



Behav. Sci. 2023, 13, 412 10 of 12

Conflicts of Interest: The authors declare no conflict of interest. The author’s affiliations and funders
had no role in the design of the study; in the collection, analyses, or interpretation of data; in the
writing of the manuscript, or in the decision to publish the results.

References
1. Evans, T.M.; Bira, L.; Gastelum, J.B.; Weiss, L.T.; Vanderford, N.L. Evidence for a mental health crisis in graduate education. Nat.

Biotechnol. 2018, 36, 282–285. [CrossRef]
2. Levecque, K.; Anseel, F.; de Beuckelaer, A.; van der Heyden, J.; Gisle, L. Work organization and mental health problems in PhD

students. Res. Policy 2017, 46, 868–879. [CrossRef]
3. Sheldon, K.M.; Hoon, T.H. The multiple determination of well-being: Independent effects of positive traits, needs, goals, selves,

social supports, and cultural contexts. J. Happiness Stud. 2007, 8, 565–592. [CrossRef]
4. Nielsen, I.; Newman, A.; Smyth, R.; Hirst, G.; Heilemann, B. The influence of instructor support, family support and psychological

capital on the well-being of postgraduate students: A moderated mediation model. Stud. High. Educ. 2017, 42, 2099–2155.
[CrossRef]

5. Baines, A.; Ittefaq, M.; Abwao, M. Social Media for Social Support: A Study of International Graduate Students in the U.S. J. Int.
Stud. 2022, 12, 345–365. [CrossRef]

6. Sbarra, D.A.; Briskin, J.L.; Slatcher, R.B. Smartphones and close relationships: The case for an evolutionary mismatch. Perspect.
Psychol. Sci. 2019, 14, 596–618. [CrossRef]

7. Oh, H.J.; Ozkaya, E.; LaRose, R. How does online social networking enhance life satisfaction? The relationships among online
supportive interaction, affect, perceived social support, sense of community, and life satisfaction. Comput. Hum. Behav. 2014, 30,
69–78. [CrossRef]

8. Deters, F.g.; Mehl, M.R. Does Posting Facebook Status Updates Increase or Decrease Loneliness? An Online Social Networking
Experiment. Soc. Psychol. Personal. Sci. 2012, 4, 579–586. [CrossRef]

9. Ellison, N.B.; Steinfield, C.; Lampe, C. The benefits of Facebook “friends:” Social capital and college students’ use of online social
network sites. J. Comput. Mediat. Commun. 2007, 12, 1143–1168. [CrossRef]

10. Appel, H.; Gerlach, A.L.; Crusius, J. The interplay between Facebook use, social comparison, envy, and depression. J. Soc. Clin.
Psychol. 2015, 34, 277–289. [CrossRef]

11. Pantic, I.; Damjanovic, A.; Todorovic, J.; Topalovic, D.; Bojovicjovic, D.; Ristic, S.; Pantic, S. Association Between online Social
Networking and Depression in High School Students: Behavioral Physilolgy Viewpoint. Psychiatr. Danub. 2012, 24, 90–93.
[CrossRef]

12. Mundy, L.K.; Canterford, L.; Moreno-Betancur, M.; Hoq, M.; Sawyer, S.M.; Allen, N.B.; Patton, G.C. Social networking and
symptoms of depression and anxiety in early adolescence. Depress. Anxiety 2021, 38, 563–570. [CrossRef]

13. Steers, M.-L.N.; Wickham, R.E.; Acitelli, L.K. Seeing Everyone Else’s Highlight Reels: How Facebook Usage is Linked to
Depressive Symptoms. J. Soc. Clin. Psychol. 2014, 33, 701–731. [CrossRef]

14. Vahedi, Z.; Zannella, L. The association between self-reported depressive symptoms and the use of social networking sites (SNS):
A meta-analysis. Curr. Psychol. 2021, 40, 2174–2189. [CrossRef]

15. Liu, Z.; Kong, F.; Zhao, G.; Wang, Y.; Zhou, B.; Zhang, X. The Association between Social Network Sites Use and Depression: A
Meta-analysis. Chin. J. Clin. Psychol. 2018, 26, 1104–1111. [CrossRef]

16. Jang, K.; Park, N.; Song, H. Social comparison on Facebook: Its antecedents and psychological outcomes. Comput. Hum. Behav.
2016, 62, 147–154. [CrossRef]

17. Clark, J.L.; Algoe, S.B.; Green, M.C. Social network sites and well-being: The role of social connection. Curr. Dir. Psychol. Sci. 2018,
27, 32–37. [CrossRef]

18. Feinstein, B.A.; Bhatia, V.; Latack, J.A.; Davila, J. Social Networking and Depression. In The Wiley Handbook of Psychology,
Technology, and Society; Rosen, L.D., Cheever, N.A., Carrier, L.M., Eds.; John Wiley & Sons, Ltd.: New York, NY, USA, 2015; pp.
271–286.

19. Valkenburg, P.M.; Peter, J.; Schouten, A.P. Friend Networking Websites and Their Relationship to Adolescents’ Well-Being and
Self-Esteem. Cyberpsychol. Behav. 2006, 9, 584–590. [CrossRef]

20. Davila, J.; Hershenberg, R.; Feinstein, B.A.; Gorman, K.; Bhatia, V.; Starr, L.R. Frequency and Quality of Social Networking Among
Young Adults: Associations With Depressive Symptoms, Rumination, and Corumination. Psychol. Pop. Media Cult. 2012, 1, 72–86.
[CrossRef]

21. Midgley, C.; Thai, S.; Lockwood, P.; Kovacheff, C.; Page-Gould, E. When every day is a high school reunion: Social media
comparisons and self-esteem. J. Personal. Soc. Psychol. 2020, 121, 285. [CrossRef]

22. Lee, S.Y. How do people compare themselves with others on social network sites?: The case of Facebook. Comput. Hum. Behav.
2014, 32, 253–260. [CrossRef]

23. Bareket-Bojmel, L.; Moran, S.; Shahar, G. Strategic self-presentation on Facebook: Personal motives and audience response to
online behavior. Comput. Hum. Behav. 2016, 55, 788–795. [CrossRef]

24. Qiu, L.; Lin, H.; Leung, A.K.; Tov, W. Putting their best foot forward: Emotional disclosure on Facebook. Cyberpsychol. Behav. Soc.
Netw. 2012, 15, 569–572. [CrossRef]

https://doi.org/10.1038/nbt.4089
https://doi.org/10.1016/j.respol.2017.02.008
https://doi.org/10.1007/s10902-006-9031-4
https://doi.org/10.1080/03075079.2015.1135116
https://doi.org/10.32674/jis.v12i2.3158
https://doi.org/10.1177/1745691619826535
https://doi.org/10.1016/j.chb.2013.07.053
https://doi.org/10.1177/1948550612469233
https://doi.org/10.1111/j.1083-6101.2007.00367.x
https://doi.org/10.1521/jscp.2015.34.4.277
https://doi.org/10.1002/mpr.1348
https://doi.org/10.1002/da.23117
https://doi.org/10.1521/jscp.2014.33.8.701
https://doi.org/10.1007/s12144-019-0150-6
https://doi.org/10.16128/j.cnki.1005-3611.2018.06.012
https://doi.org/10.1016/j.chb.2016.03.082
https://doi.org/10.1177/0963721417730833
https://doi.org/10.1089/cpb.2006.9.584
https://doi.org/10.1037/a0027512
https://doi.org/10.1037/pspi0000336
https://doi.org/10.1016/j.chb.2013.12.009
https://doi.org/10.1016/j.chb.2015.10.033
https://doi.org/10.1089/cyber.2012.0200


Behav. Sci. 2023, 13, 412 11 of 12

25. Chou, H.-T.; Edge, N. “They are happier and having better lives than I am”: The impact of using Facebook on perceptions of
others’ lives. Cyberpsychol. Behav. Soc. Netw. 2012, 15, 117–121. [CrossRef]

26. Frison, E.; Eggermont, S. “Harder, better, faster, stronger”: Negative comparison on Facebook and adolescents’ life satisfaction
are reciprocally related. Cyberpsychol. Behav. Soc. Netw. 2016, 19, 158–164. [CrossRef]

27. Feinstein, B.A.; Hershenberg, R.; Bhata, V.; Latack, J.A.; Meuwly, N.; Davila, J. Negative social comparison on Facebook and
depressive symptoms: Rumination as a mechanism. Psychol. Pop. Media Cult. 2013, 2, 161–170. [CrossRef]

28. Wu, Y.; Wu, L.; Niu, G.; Chen, Z.; Wang, L. The Influence of WeChat Moments Use on Undergraduates’ Depression: The Effects of
Negative Social Comparison and Self-concept Clarity. Psychol. Dev. Educ. 2020, 36, 486–493. [CrossRef]

29. Chow, T.S.; Wan, H.Y. Is there any ‘Facebook Depression’? Exploring the moderating roles of neuroticism, Facebook social
comparison and envy. Personal. Individ. Differ. 2017, 119, 277–282. [CrossRef]

30. Monroe, S.M.; Simons, A.D. Diathesis-stress theories in the context of life stress research: Implications for the depressive disorders.
Psychol. Bull. 1991, 110, 406–425. [CrossRef]

31. Schleider, J.L.; Schroder, H.S. Implicit theories of personality across development: Impacts on coping, resilience and mental
health. In The SAGE Handbook of Personality and Individual Differences; Virgil, Z.-H., Shackelford, T.K., Eds.; SAGE Publications
Ltd.: London, UK, 2018; pp. 152–166.

32. Dweck, C.S.; Chiu, C.Y.; Hong, Y.Y. Implicit Theories and Their Role in Judgments and Reactions: A World from Two Perspectives.
Psychol. Inq. 1995, 6, 267–285. [CrossRef]

33. Chiu, C.; Hong, Y.; Dweck, C.S. Lay dispositionism and implicit theories of personality. J. Personal. Soc. Psychol. 1997, 73, 19–30.
[CrossRef] [PubMed]

34. Renaud, J.M.; McConnell, A.R. Wanting to be better but thinking you can’t: Implicit theories of personality moderate the impact
of self-discrepancies on self-esteem. Self Identity 2007, 6, 41–50. [CrossRef]

35. Schleider, J.L.; Abel, M.R.; Weisz, J.R. Implicit theories and youth mental health problems: A random-effects meta-analysis. Clin.
Psychol. Rev. 2015, 35, 1–9. [CrossRef] [PubMed]

36. Schroder, H.S.; Yalch, M.M.; Dawood, S.; Callahan, C.P.; Brent Donnellan, M.; Moser, J.S. Growth mindset of anxiety buffers
the link between stressful life events and psychological distress and coping strategies. Personal. Individ. Differ. 2017, 110, 23–26.
[CrossRef]

37. Schroder, H.S.; Dawood, S.; Yalch, M.M.; Donnellan, M.B.; Moser, J.S. The Role of Implicit Theories in Mental Health Symptoms,
Emotion Regulation, and Hypothetical Treatment Choices in College Students. Cogn. Ther. Res. 2015, 39, 120–139. [CrossRef]

38. Niu, G.; Sun, X.; Zhou, Z.; Kong, F.; Tian, Y. The impact of social network site (Qzone) on adolescents’ depression: The serial
mediation of upward social comparison and self-esteem. Acta Psychol. Sin. 2016, 48, 1282–1291. [CrossRef]

39. Hayes, A.F. Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-Based Approach; Guilford: New
York, NY, USA, 2018.

40. Fox, J. Structural equation modeling with the sem package in R. Struct. Equ. Model. A Multidiscip. J. 2006, 13, 465–486. [CrossRef]
41. Podsakoff, P.M.; MacKenzie, S.B.; Podsakoff, N.P. Sources of method bias in social science research and recommendations on how

to control it. Annu. Rev. Psychol. 2012, 63, 539–569. [CrossRef]
42. Nabi, R.L.; Prestin, A.; So, J. Facebook Friends with (Health) Benefits? Exploring Social Network Site Use and Perceptions of

Social Support, Stress, and Well-Being. CyberPsychol. Behav. Soc. Netw. 2013, 16, 721–727. [CrossRef]
43. Shaw, A.M.; Timpano, K.R.; Tran, T.B.; Joormann, J. Correlates of Facebook usage patterns: The relationship between passive

Facebook use, social anxiety symptoms, and brooding. Comput. Hum. Behav. 2015, 48, 575–580. [CrossRef]
44. Holland, G.; Tiggemann, M. A systematic review of the impact of the use of social networking sites on body image and disordered

eating outcomes. Body Image 2016, 17, 100–110. [CrossRef] [PubMed]
45. Sloman, L.; Gilbert, P.; Hasey, G. Evolved mechanisms in depression: The role and interaction of attachment and social rank in

depression. J. Affect. Disord. 2003, 74, 107–121. [CrossRef] [PubMed]
46. de Vries, D.A.; Kühne, R. Facebook and self-perception: Individual susceptibility to negative social comparison on Facebook.

Personal. Individ. Differ. 2015, 86, 217–221. [CrossRef]
47. Burke, M.; Kraut, R.E. The relationship between Facebook use and well-being depends on communication type and tie strength.

J. Comput. Mediat. Commun. 2016, 21, 265–281. [CrossRef]
48. Kim, Y.; Dongyoung, S.; Sejung Marina, C. Cultural difference in motivations for using social network sites: A comparative study

of American and Korean college students. Comput. Hum. Behav. 2011, 27, 365–372. [CrossRef]
49. Phua, J.; Jin, S.V.; Kim, J. Uses and gratifications of social networking sites for bridging and bonding social capital: A comparison

of Facebook, Twitter, Instagram, and Snapchat. Comput. Hum. Behav. 2017, 72, 115–122. [CrossRef]
50. Verduyn, P.; Lee, D.S.; Park, J.; Shablack, H.; Orvell, A.; Bayer, J.; Ybarra, O.; Jonides, J.; Kross, E. Passive Facebook usage

undermines affective well-being: Experimental and longitudinal evidence. J. Exp. Psychol. Gen. 2015, 144, 480–488. [CrossRef]
[PubMed]

51. Hu, X.; Chen, Y. The Influence of Intelligence and Personality Implicit Theories on College Students’ Coping Styles and Depression:
Variable-oriented and Person-oriented Analyses. Psychol. Dev. Educ. 2018, 34, 586–594. [CrossRef]

52. Yeager, D.S.; Johnson, R.; Spitzer, B.J.; Trzesniewski, K.H.; Powers, J.; Dweck, C.S. The far-reaching effects of believing people can
change: Implicit theories of personality shape stress, health, and achievement during adolescence. J. Personal. Soc. Psychol. 2014,
106, 867–884. [CrossRef]

https://doi.org/10.1089/cyber.2011.0324
https://doi.org/10.1089/cyber.2015.0296
https://doi.org/10.1037/a0033111
https://doi.org/10.16187/j.cnki.issn1001-4918.2020.04.12
https://doi.org/10.1016/j.paid.2017.07.032
https://doi.org/10.1037/0033-2909.110.3.406
https://doi.org/10.1207/s15327965pli0604_1
https://doi.org/10.1037/0022-3514.73.1.19
https://www.ncbi.nlm.nih.gov/pubmed/9216077
https://doi.org/10.1080/15298860600764597
https://doi.org/10.1016/j.cpr.2014.11.001
https://www.ncbi.nlm.nih.gov/pubmed/25462109
https://doi.org/10.1016/j.paid.2017.01.016
https://doi.org/10.1007/s10608-014-9652-6
https://doi.org/10.3724/SP.J.1041.2016.01282
https://doi.org/10.1207/s15328007sem1303_7
https://doi.org/10.1146/annurev-psych-120710-100452
https://doi.org/10.1089/cyber.2012.0521
https://doi.org/10.1016/j.chb.2015.02.003
https://doi.org/10.1016/j.bodyim.2016.02.008
https://www.ncbi.nlm.nih.gov/pubmed/26995158
https://doi.org/10.1016/S0165-0327(02)00116-7
https://www.ncbi.nlm.nih.gov/pubmed/12706512
https://doi.org/10.1016/j.paid.2015.05.029
https://doi.org/10.1111/jcc4.12162
https://doi.org/10.1016/j.chb.2010.08.015
https://doi.org/10.1016/j.chb.2017.02.041
https://doi.org/10.1037/xge0000057
https://www.ncbi.nlm.nih.gov/pubmed/25706656
https://doi.org/10.16187/j.cnki.issn1001-4918.2018.05.09
https://doi.org/10.1037/a0036335


Behav. Sci. 2023, 13, 412 12 of 12

53. O’Rourke, E.; Haimovitz, K.; Ballweber, C.; Dweck, C.S.; Popovic, Z. Brain points: A growth mindset incentive structure boosts
persistence in an educational game. In Proceedings of the Human Factors in Computing Systems-Proceedings, Toronto, Canada,
26 April–1 May 2014; pp. 3339–3348.

54. Wu, Y.; Luo, N.; Zhang, Y. Neural Mechanisms of Subliminal Mentor-Student Relationship Stimuli Processing: An ERP Study. Int.
J. Environ. Res. Public Health 2022, 19, 2760. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/ijerph19052760

	Introduction 
	Mediating Role of Negative Social Comparison 
	Moderating Role of Implicit Theories of Personality 

	Materials and Methods 
	Participants and Procedure 
	Measurement 
	Depression 
	SNS Use Intensity 
	Negative Social Comparison on SNS 
	Implicit Theories of Personality 

	Statistical Analysis 

	Results 
	Common Method Bias 
	Descriptive Statistics 
	Test of the Moderated Mediation Model 

	Discussion 
	Relationship between SNS Use Intensity and Depression 
	Moderating Role of Implicit Theories of Personality 
	Implications and Limitations 

	Conclusions 
	References

