
Heliyon 7 (2021) e05999
Contents lists available at ScienceDirect

Heliyon

journal homepage: www.cell.com/heliyon
Research article
Loneliness and Facebook use: the role of social comparison and rumination

B. Dibb *, M. Foster

School of Psychology, University of Surrey, Guildford, UK
A R T I C L E I N F O

Keywords:
Loneliness
Social comparison
Rumination
Social media use
Facebook
* Corresponding author.
E-mail address: b.dibb@surrey.ac.uk (B. Dibb).

https://doi.org/10.1016/j.heliyon.2021.e05999
Received 7 October 2020; Received in revised form
2405-8440/© 2021 Published by Elsevier Ltd. This
A B S T R A C T

There is conflicting evidence as to whether Facebook, one of the most popular social networking sites, either
promotes social connectedness or contributes to the rising prevalence of loneliness. This study aimed to under-
stand the association between Facebook use and loneliness. Two hundred and fourteen active Facebook users
(Mage ¼ 35.65; 80.8% female) completed a cross-sectional questionnaire measuring the nature of their Facebook
use, how frequently they ruminate, the tendency to compare themselves to their Facebook friends, and upward
and downward social comparison. The results showed that rumination and upward social comparison on Face-
book were significantly associated with loneliness. The type of activity users engaged in when using Facebook was
not significant. The study therefore demonstrates that Facebook users who ruminate and compare themselves to
their perceived superiors on Facebook are more likely to experience loneliness. Suggested solutions include
raising awareness and using algorithms on Facebook to deliver targeted interventions.
1. Introduction

The number of people experiencing loneliness is growing, with some
researchers describing it as a public health problem [1]. Research into
the effects of loneliness has highlighted negative physical and emotional
consequences, and this has driven a search for factors associated with
loneliness. One of such factors, which has become the focus of recent
research, is the use of social media. In this paper we explore the associ-
ation between social media and loneliness.

Loneliness, defined as the discrepancy between desired and actual
social relationships [2], is reported to be a growing problem; one in four
adults report feeling lonely at least once a week [1, 3]. These numbers are
concerning considering the long-term effects of loneliness, which include
anxiety, depression, low self-esteem, and reduced well-being [1, 4].
Further to this, loneliness has also been found to be associated with risky
health behaviours, such as smoking which, of course, also have impli-
cations for health [5].

Social media is increasingly becoming part of everyday modern life,
forming part of the social support networks of those who use them. More
and more people are joining such sites and spending more and more time
using them [6, 7]. Whilst research into the effects of social media is still
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relatively new, some studies have identified negative psychological
consequences. For example, using Facebook has been found to have a
negative association with well-being [8, 9, 10, 11, 12, 13, 14] and a
positive association with depression [8]. Social anxiety levels have also
been shown to be higher in people who spend more time using Facebook
and for those who use Facebook passively (e.g. scrolling through the
news feed) [15, 16].

However, research showing a link between social media use and
loneliness is less conclusive. Some studies have shown that social media
use can lead to feelings of stronger relationships with others [17] while
other studies have found social media use to be associated with higher
feelings of social isolation and loneliness [18]. These inconclusive results
fuel the debate on whether lonely people use social media or whether
loneliness is the result of using social media. In support of the former,
lonely people have been found to use Facebook [19, 20, 21] as they have
a reduced face-to-face social network [22]. However, this is not always
the case, as higher levels of loneliness have also been found to predict not
creating an account on social media [23].

The counter argument is that using social media influences how
lonely we feel. Some studies show that social media use decreases per-
ceptions of loneliness [21, 24], whilst others have found people report
2 January 2021
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lower levels of social support after using Facebook [15]. One explanation
for these differing results is that the effect on loneliness is moderated by
the way an individual uses Facebook. Frison and Eggermont [15] found
that those who engage in active use (for example, posting and com-
menting) reported reduced loneliness, whereas those who are passive
users of social media (for example, scrolling through posts) reported
increased levels of loneliness [15]. In contrast, further studies provide
evidence that actively using social media (for example, general posts not
to specific individuals) is associated with feeling lonely. While, those
who interact with individuals or browse report lower levels of loneliness
[25].

Further possible explanations for the association between loneliness
and social media have been proposed. Antoci and colleagues [26] suggest
that time spent engaging in social media interaction is time spent not
engaging in face-to-face interaction, thus leading to higher feelings of
perceived loneliness. In addition, individuals have a tendency to judge
the people they see on social media sites as better-off and happier than
themselves [27] and as people who lead more exciting lives than they do
[28]. This view of others leaves the individual feeling worse-off [29].
Social comparison therefore appears to be a key component of the as-
sociation between social network use and loneliness.

Social comparison is a process whereby we compare ourselves with
others to judge how we are doing on given dimensions [30]. Upward
comparison, when we compare with others doing better than ourselves,
and downward comparison, when we compare with others doing worse
than ourselves, can be interpreted positively or negatively, which can
result in positive and negative affect respectively [31]. Lateral compar-
ison is where we compare with those we see as at a similar level to
ourselves. We know that people do socially compare on Facebook [7, 32]
and this comparison tends to be in an upward direction, as people tend to
portray themselves at their best on these sites [8, 33, 34, 35]. However,
we know less about the valence of the interpretation of this comparison,
i.e. we know less about whether this information is interpreted positively
or negatively. This is important, as in cases where the valence of both
positively and negatively interpreted comparison on social media was
measured, participants reported engaging in both via social media,
showing that a negative interpretation can occur [36].

Individual differences in social comparison have also been identified
[37, 38], where uncertainty is proposed to lead to more comparison [38,
39]. Early work in this area showed that those who compared more also
scored low on self-esteem [40] and scored high on depression [39].
However, only one study [25] has assessed the tendency to socially
compare and feelings of loneliness. In this study, the tendency to socially
compare was not directly associated with loneliness, however it was
found to mediate the association between social media use and loneli-
ness. Social media use was related to loneliness where those who
engaged more with social comparison on social media were less lonely
while those who socially compared less on social media were more
lonely. This shows that social comparison (the tendency to do so) was
only influencing perceptions of loneliness for those who engaged in more
social comparison.

The second mechanism under consideration is rumination, which is
the tendency to dwell on past matters [41]. Rumination is considered a
factor as there is evidence that it is linked to social media use. Tran and
colleagues [42] showed that negative affect after ruminating while on
sites such as Facebook was more likely for high ruminators. The process
of rumination was also the proposed explanation for an increase in
depressive symptoms after social comparison on Facebook [41]. This
supports other studies which show some evidence for moderation be-
tween social network use, rumination and depression [41] andmediation
between social media use and social anxiety [16].

Although we know that rumination is linked to depression and social
network use, there is less evidence for rumination influencing loneliness.
Given the strong evidence for a relationship between rumination and
depression, depression and Facebook use, and depression and loneliness,
this link seems probable. This study sought to understand this
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association. Hypotheses were, (1) that Facebook use, rumination and
upward social comparison would be associated with feelings of loneli-
ness, and (2) that rumination would moderate the association between
and upward social comparison and loneliness.

2. Materials and methods

2.1. Design

Using a cross-sectional design 214 Facebook users completed an on-
line questionnaire.
2.2. Participants

Two hundred and fourteen Facebook users (80.8% female) partici-
pated in the study. The mean age was 35.65 years (SD ¼ 15.10; range
18–72 years). Fifteen participants (7%) lived alone and 87.9% (188)
considered themselves to be White British, 7.9% (17) White Other, 1.9%
(4) Indian, and 1.4% (3) Other. The mean time spent using Facebook was
88.44 min per day (SD ¼ 114.12; range 1 min to 1000 min). The number
of Facebook friends ranged from 2 to 2000 (M ¼ 404.63, SD ¼ 370.11).
2.3. Measures

Loneliness was measured using the eight-item version of the Uni-
versity of California, Los Angeles (UCLA) Loneliness Scale [20, 43]. It is
scored one (I never feel this way) to four (I often feel this way). The in-
ternal consistency in this study was α ¼ .86.

Rumination was measured with the Reflection-Rumination Ques-
tionnaire (RRQ; [44]. Participants rated their level of agreement with
eight statements, such as “sometimes it is hard for me to shut off thoughts
about myself”, on a scale from one (strongly disagree) to five (strongly
agree). A higher score indicates greater rumination (α ¼ .90).

Depression was measured with the Centre for Epidemiologic Studies
Depression Scale (CES-D; [45]. Participants indicated how often they had
experienced 10 depressive symptoms (such as “my sleep was restless”)
over the past week using a four-point Likert scale ranging from one
(rarely) to four (all of the time). A higher score indicates more depressive
symptoms (α ¼ .84).

Social comparison on Facebook was measured with three scales. The
tendency to socially compare was measured with the Iowa-Netherlands
Comparison Orientation Scale (INCOM) [37] with 11 items measuring
one's general tendency to socially compare themselves with others on
Facebook (α ¼ .86). Participants were instructed to answer the questions
about when ‘you compare yourself with other people when using Face-
book.’ An example of an item from the INCOM is ‘When I am on Face-
book, I often compare what I have accomplished in life with what others
have accomplished.’ The items were scored on a 5-point scale from
strongly disagree to strongly agree.

Two further subscales measured directional social comparison on
Facebook (upward (α ¼ .67) and downward (α ¼ .56)). These subscales
(2 items each) were adapted items of the INCOM [29]; Upward compar-
ison (for example, The last time I used Facebook I felt less confident about
what I have achieved compared to other people. The Downward com-
parison subscale (for example, last time I used Facebook I believed that I
had accomplished more than other people had). These items were scored
on a 5-point scale from strongly disagree to strongly agree. A higher score
indicated a stronger tendency to compare for all subscales.

Active and passive Facebook use were measured using a Social
Network Activity scale [46]. Participants rated how often they engaged
in eight active (e.g. “post something”) and four passive (e.g. “look
through the News Feed”) activities from one (almost never) to five
(almost always). The reliability for the subscales was good, with an alpha
of .77 for Passive Use and an alpha of .80 for Active Use.



Table 1. Means, standard deviations and ranges for study variables.

Variable M SD Range

Age 35.65 15.10 18–72

Time on Facebook 88.44 114.12 1–1000

Number of Facebook Friends 404.64 370.11 2–2000

Loneliness 15.80 4.99 8–30

Rumination 26.33 7.54 8–40

Depression 18.51 5.40 10–34

Tendency to Socially Compare 27.81 8.84 11–48

Upward Social Comparison 4.91 2.22 2–10

Downward Social Comparison 4.84 1.85 2–10

Active Facebook use 19.26 4.63 8–33

Passive Facebook use 12.75 3.10 4–20
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2.4. Procedure

Ethical approval was given by the Faculty of Health and Medical
Sciences Ethics Committee, University of Surrey. The study complied
with the ethical regulations of the University of Surrey and the British
Psychological Society. Participants were recruited using a link to the
electronic questionnaire which was posted on Facebook. Convenience
and opportunistic sampling were used to recruit participants to the study.
An advert was posted on Facebook and a snowballing technique was used
where people were invited to participate and to share the advert on their
Facebook page, so disseminating the advert. No adverts were bought and
no specific audience was sought, the inclusion criteria required partici-
pants to be Facebook users (to have used Facebookwithin the last month)
and to be over 18 years of age. After viewing the advert within their
Facebook Newsfeed, participants clicked on the link within the advert
which took them to the electronic questionnaire. Participants were first
presented with the participant information sheet, followed by the
informed consent statements and then the questionnaire. Access to the
questionnaire itself required participants to first give their informed
consent by ticking ‘yes’ to a series of statements (e.g. indicating they had
read and understood the participant information sheet, were agreeing to
participate, and were aware of their right to withdraw). The question-
naire itself consisted of 61 items which took an average of 15 min to
complete.

2.5. Data analysis

The data were then screened for univariate normality and Time spent
on Facebook, number of Facebook friends and Upward Comparison did
not have a normal distribution however, log, square-root and inverse
transformations did not correct these distributions to within the accept-
able cut-off. Furthermore, transforming the data would have hindered
the interpretation of number of Facebook friends and time spent on
Facebook because each score represented a real person or unit of time
[47]. Regression analyses conducted with the non-transformed and
square-root transformed variables (which lead to the most improvement)
resulted in the same models and predictor variables reaching signifi-
cance. Thus, the non-transformed data were used in the analysis. Analysis
of the data included descriptive statistics and bivariate correlations to
determine the sample characteristics and the association between the
study variables respectively. Hierarchical multiple regression was used to
determine the association of the independent variables with loneliness.
Rumination and social comparison were entered at the last step in order
to determine the association with loneliness after controlling for the
other variables entered into the equation (these included age, gender,
living situation, depression, time on Facebook, number of Facebook
friends, active Facebook use and passive Facebook use). Variables were
entered in the following order: age, gender, living situation and depres-
sion were entered at block 1, time spent on Facebook, number of Face-
book friends, active Facebook use and passive Facebook use were entered
at block 2, and social comparison (upward, downward and tendency to
socially compare) and rumination were entered at block 3.

In addition, moderation analysis (using process in SPSS) was carried
out to determine whether rumination moderated the effect of social
comparison on loneliness.

3. Results

Table 1 below shows the Means and Standard Deviations for the study
variables. A wide range of ages participated in the study. The average
time spent on Facebook was just over an hour and there is a large range of
the number of Facebook friends.

Table 2 below shows the bivariate correlations. Loneliness shows a
significant association with rumination, depression, two of the social
comparison variables (the tendency to socially compare and Upward
comparison), and passive Facebook use.
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Table 3 below presents the regression results for Loneliness. The final
model accounted for 55.8% of the variance and shows that depression,
social comparison and rumination have a significant association with
loneliness (F (12,199) ¼ 20.92, p < .000), partially supporting Hypoth-
esis 1. However, active and passive Facebook use, are not significantly
associated with loneliness. Upward comparison shows a positive associ-
ation with loneliness which means that the more one socially compared
on Facebook with those perceived to be better-off the lonelier the person
felt. Although the direction of the association is correct, where those who
felt positive after comparing with others worse-off felt less lonely,
downward comparison was not significantly associated with loneliness.
Rumination was also positively associated with loneliness showing that
those who engage more in rumination also feel lonelier. The addition of
rumination and social comparison contributed 13.0 % (p < .000) to the
overall variance accounted for by this model.

Hypothesis 2 was not supported. Process [48] (in SPSS) was used to
test for moderation and the change in R2 was not significant (R2 ¼ .0003;
p ¼ .82) indicating that there was no moderation and rumination and
upward comparison independently contributed to loneliness.

4. Discussion

This study aimed to understand the association between Facebook use
and perceptions of loneliness. We were interested to see whether social
media use was associated with increased or decreased feelings of lone-
liness, and in particular, we wanted to determine the mechanisms that
may account for the association. Based on the literature and previously
determined associations with negative health outcomes, we measured
rumination and social comparison on Facebook as possible mechanisms.
The results show that Hypothesis 1 was partially supported and Hy-
pothesis 2 was not supported.

With regard to social comparison, hypothesis 1 proposed that social
comparison would be associated with feelings of loneliness. The hy-
pothesis was supported as the regression results showed that the partic-
ipants who engage in upward social comparison and who ruminated
were significantly more likely to feel lonely.

The bivariate correlation analyses showed that both the tendency to
socially compare and upward social comparison were significantly
associated with loneliness. This was a positive association which shows
that those who engaged more in self-evaluative social comparison also
experienced more loneliness. However, the tendency to compare did not
show a significant association in the regression results, showing that
there was no association between those who tend to compare more than
others and feeling lonely. These results do not support the literature,
which show that those who compare more tend to report negative psy-
chological outcomes [25, 39]. These results are also contrary to other
studies which have found these associations to be important [25].
However, the significant positive association between upward social
comparison and feelings of loneliness was maintained in the regression



Table 2. Bivariate Correlations between study variables.

1 2 3 4 5 6 7 8

1. Loneliness -

2. Rumination .571** -

3. Depression .628** .586** -

4. Tendency to socially compare .391** .476** .404** -

5. Upward comparison .544** .460** .399** .528** -

6. Downward comparison .069 .093 .014 .354** .328** -

7. Active Facebook use -.043 .036 .000 .211** -.076 -.041 -

8. Passive Facebook use .157* .285** .166* .433** .191** .158* .388** -

*p < .05; **p < .01.

Table 3. Regression coefficients for predictors of loneliness.

Step ΔR2 B SE β t Sig.

1 .41 .000

Gender -.92 .69 -.07 -1.34 .184

Age -.01 .02 -.03 -.45 .618

Living situation -1.43 1.07 -.07 -1.34 .182

Depression .57 .05 .62 10.85 .000

2 .02 .102

Gender -1.02 .69 -.08 -1.48 .139

Age -.02 .03 -.05 -.64 .526

Living situation -2.01 1.08 -.10 -1.86 .064

Depression .55 .05 .59 10.36 .000

Number of Facebook friends -.00 .00 -.13 -1.88 .062

Time on Facebook .00 .00 .05 .80 .422

Passive Facebook Use .20 .11 .12 1.86 .064

Active Facebook Use -.08 .07 -.08 -1.22 .223

3 .13 .000

Gender -1.20 .61 -.09 -1.96 .051

Age .01 .02 .02 -.30 .768

Living situation -1.82 .98 -.09 -1.86 .064

Depression .33 .06 .36 5.79 .000

Number of Facebook friends -.00 .00 -.10 -1.64 .102

Time on Facebook .00 .00 .09 1.71 .090

Passive Facebook Use .06 .20 .04 .57 .567

Active Facebook Use -.05 .06 -.05 -.82 .412

Rumination .15 .04 .22 3.41 .001

Tendency to Socially Compare .01 .04 .02 .26 .796

Upward Social Comparison .71 .14 .32 5.10 .000

Downward Social Comparison -.14 .15 -.05 -.96 .338
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model, supporting the hypothesis. We know that social comparison on
social media is usually upward in direction, due to the tendency of people
to post positive and successful pictures and comments, making them
upward targets (i.e. people who are better-off in some way) [33]. The
measure of upward comparison used in this study contained items
measuring negatively interpreted comparison and research shows that
upward comparison that is interpreted negatively can leave the indi-
vidual feeling negative about themselves [31, 49], so these participants
felt negative, rather than feeling inspired and optimistic after the com-
parison. Upward social comparison on Facebook therefore appears to
have the same negative effect on loneliness as it does on depression [8],
life satisfaction [50] and self-esteem [51]. This supports Buunk et al.’s
Identification/Contrast model [31] which proposes that the mood
experienced after comparison depends on the interpretation of the
comparison information.
4

With regard to rumination, hypothesis 1 was upheld as there was a
positive association with loneliness, where those who ruminated more
also felt more lonely. The addition of rumination improved our model,
showing that rumination is an important factor to consider in future
studies. In addition, given the work on interventions, such as mindfulness
which are aimed at targeting rumination, these interventions could also
potentially reduce feelings of loneliness by association with rumination.

For Facebook use, although the bivariate results showed a positive
correlation between level of engagement with Facebook (passive use)
and feelings of loneliness, this did not maintain significance after the
regression analysis. This means that the level of engagement with the
posts on the news feed was not associated with feeling lonely. This
contradicts other studies which show such an association, such as Ver-
duyn and colleagues [14], who found passive use to be associated with
reduced subjective wellbeing, and Frison and colleagues [15], who found
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a significant association between passive social network use and
depressive mood.

With regards to the moderation analysis, there was no significant
moderation effect of rumination on the association between social
comparison and loneliness, which means that Hypothesis 2 was not
supported.

Regression analysis also showed a third significant association:
depression was associated positively with loneliness, where those
reporting more depressive symptoms also felt more lonely. This supports
other studies showing this association [1, 4] and highlights the impor-
tance of controlling for depression in studies on loneliness.

These results have important implications and recommendations for
social media and mental health. They suggest that interventions aimed at
reducing rumination may also be helpful in reducing loneliness. Mind-
fulness has been found to significantly reduce ruminative thinking [52,
53, 54], hence, while rumination in this study was not specifically
Facebook-based, it may be beneficial for Facebook to promote accessible
advice on how to be more mindful via users’ News Feeds. In addition,
raising awareness of the effects of using social media to make people
more aware of their motivations for their use may help to reduce the
negative effects and increase the positive effects. Facebook could publish
reminders that people often share only the most positive aspects of their
life online, and thus the content on Facebook does not always accurately
reflect reality [33]. Furthermore, as artificial intelligence is now being
used to identify suicidal individuals through their Facebook posts [55],
there is a potential for algorithms to be developed which identify users to
be at a greater risk of experiencing loneliness, derived from the way they
interact with Facebook. Targeted interventions could thus be provided.

The limitations of this study include the cross-sectional design which
means that the direction of the association cannot be determined, and it
is possible that loneliness leads to depression, rumination and upward
comparisons. Kross et al. [11] and Song et al. [19] found loneliness
predicted Facebook use, and individuals who use Facebook more will
have greater opportunities to make upward social comparisons. A lon-
gitudinal design would improve the robustness of the results by allowing
us to infer causality, and future studies should therefore aim to follow a
longitudinal design. In addition, the social comparison measures used in
this study did not allow us to determine who or what the target of the
comparison was, meaning we do not know what it is that the participant
tends to look at or the type of information people draw upon when
making upward comparisons. The sample was predominantly female and
while other studies have also recruited more women than men [9, 13],
the percentage in this study is high. Future studies should attempt to
recruit a more equal gender distribution. This greater level of under-
standing will enable researchers to develop more targeted interventions.
Also, as the ways in which people use social media are continually
evolving, it will be helpful for future research to examine a range of
different social media platforms, rather than focusing solely on Facebook.
Finally, factors such as personality and culture would be interesting to
investigate, as both may influence social media use.

5. Conclusions

This study has extended the current research into social media use
and psychological well-being by identifying the associations between
Facebook use and loneliness: those who make upward comparisons on
Facebook and engage in rumination, also experience feelings of loneli-
ness. These findings have important implications, given the ubiquity of
social media use, the rising prevalence of loneliness and the negative
health implications associated with loneliness. If longitudinal studies
confirm the direction of the association, there is a potential for algo-
rithms and artificial intelligence on Facebook to be used to identify those
most at risk of experiencing loneliness. Ultimately, this study has pro-
vided an explanation for how Facebook, the online social network
designed to connect people with their friends and family, is paradoxically
associated with a rise in loneliness within society.
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