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Abstract: Social networking sites (SNSs) have become ubiquitous in our everyday lives, and for
all its communicative benefits, excessive SNS use has been associated with a range of negative
health implications. In the present study, the authors use eye-tracking methodology to explore
the relationship between individual differences in personality, mental well-being, SNS usage, and
the focus of Facebook users’ visual attention. Participants (n = 69, mean age = 23.09, SD = 7.54)
completed questionnaire measures for personality and to examine changes in depression, anxiety,
stress, and self-esteem. They then engaged in a Facebook session while their eye movements and
fixations were recorded. These fixations were coded as being directed to social and update areas
of interest (AOI) of the Facebook interface. An exploratory analysis of personality factors revealed
a negative correlation between openness to experience and inspection times for the updates AOI
and an unexpected negative relationship between extraversion and inspection times for social AOI.
There were correlations between changes in depression score and inspection of updates AOI, with
reduced depression scores associated with increased inspection of updates. Finally, self-reported
duration of participants’ typical Facebook sessions did not correlate with eye-tracking measures but
were associated with increased Facebook addiction scores and greater increases in depression scores.
These initial findings indicate that there are differences in the outcomes of interacting with Facebook
which can vary based on Facebook addiction, personality variables, and the Facebook features that
individuals interact with.
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1. Introduction

Social networking sites (SNSs) such as Facebook, Instagram, and Twitter have become
synonymous with daily-life activities with more than one billion daily users [1,2]. Social networking
sites allow users to engage in a variety of activities including posting photos, communicating, updating
profiles/status, checking the news, and playing games [3]. These activities can provide immediate
gratification; however, long-term excessive SNS use can lead to negative health implications and
even addiction to SNSs [4–6]. Several studies have linked online activities (such as online gaming,
social networking site use, and online gambling) to substance use disorders [7,8], and engaging in
excessive use of SNSs can potentially lead to addiction [9]. Social networking site addiction has been
defined as the inability to regulate SNS usage which then leads to negative personal outcomes [10].
Social networking site addicts have been found to experience emotional, relational, and health-related
problems [11]. Social networking site addiction prevalence rates vary across countries; 1.6% was
reported among a Nigerian sample [12], 8.6% was reported among a Peruvian sample [13], and 12%
was reported among a Chinese sample [14].
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Researchers studying addictive SNS use have revealed findings that show different aspects of
addictive use. Research by Kuss, Griffiths, Karila, and Billieux [15] showed that SNS users who are
not in a romantic relationship are more prone to developing SNS addiction than users who have
partners. Research [16] has reported that younger SNS users tend to score higher on SNS addiction
scales than older users. Other research [17] has reported SNS addiction in older users, in males [18]
and females [19,20]. When considering gender, research has reported higher levels of addictive SNS
use among men [18]. Whilst some studies have reported that addictive SNS use is more prevalent
among females [21,22]. On the contrary, there is evidence showing that SNS addiction is unrelated to
age [23] and gender [14,24].

Studies have provided interesting insights into the impact that addictive SNS use can have
on health and well-being. Facebook addiction has been linked to relationship dissatisfaction [25],
subjective happiness, and subjective vitality [26]. Research studies have reported associations between
SNS dependence and poor sleep quality [27]. Blachnio, Przepiorka, and Pantic [28] found that Facebook
addiction was associated with low self-esteem and negatively associated with life satisfaction. Research
studies [29,30] have also reported significant associations between Facebook addiction and increased
time spent on Facebook. Together, these research findings highlight several factors that are associated
with addictive SNS use.

The fact that depression often involves social withdrawal [31], high levels of depression symptoms
have been linked to problematic SNS use [23,29,32,33], pathological Internet use [34], and Internet
addiction [35,36]. Research by Morrison and Gore [37] found that there was a close relationship between
Internet addiction tendencies and depression, such that Internet addicted respondents were more
depressed. Similarly, Huang et al. [38] reported that 9% of the participants in their study were classified
as problematic Internet users and 25.5% of the participants with depression developed problematic
Internet use (PIU). Lin, Ko, and Wu [39] reported that depressive symptoms were positively correlated
with Internet addiction. On the contrary, Andreassen et al. [19] reported that depression contributed
negatively to SNS addiction. Similarly, Shensa, et al. [40] found that problematic SNS use was strongly
associated with increased depressive symptoms in US young adults. Taken together, these studies
suggest that there may be associations between depression symptoms and SNS addiction.

Research studies have reported links between SNS addiction and anxiety [29,41]. Koc and
Gulyagci [23] reported that one of the predictors of Facebook addiction was anxiety. Andreassen et
al. [19] found a positive correlation between anxiety and addictive SNS use in their large-scale study.
Research has also shown links between pathological Internet use/Internet addiction and anxiety [34,35].
Research by Weinstein et al. [42] revealed a correlation between Internet addiction and social anxiety.
Interestingly, the researchers did not find a preference for SNSs among socially anxious participants.
Altogether, most studies have shown that anxiety appears to be correlated with SNS use and Internet
addiction. Anxious people may find it difficult to communicate face-to-face, so online communication
is then preferred over face-to-face communication [19].

The role of personality traits in understanding SNS use has been investigated by several studies.
For instance, research studies [16,20] have shown that neuroticism is positively related to SNS addiction.
Extraversion has been shown to be positively correlated with SNS addiction [16,43]. Wang, Ho,
Chan, and Tse [44] reported that SNS addiction was predicted by high extraversion. Low levels of
conscientiousness have been associated with SNS addiction [20,43]. Research [15] has reported that the
personality characteristics of neuroticism and impulsivity may put individuals at risk for developing
Internet addiction. The trait of narcissism has been found to be positively associated with social
networking activities [45,46], with evidence showing that Facebook addiction is positively correlated
with narcissism [47]. These studies show interesting associations between personality traits and SNS
addiction. Some research has reported a negative relationship between self-esteem and addictive use of
SNSs [29,43,47,48]. Research by Bányai et al. [32] found that the at-risk SNS users reported low levels of
self-esteem. Social networking site addiction has been empirically linked to low self-esteem in several
studies [29,43,49]. There are also a few studies [50–53] that have reported significant and positive
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associations between problematic SNS use and stress. Taken together, previous studies investigating
problematic SNS use have reported associations with personality and mental health. Survey methods
have been predominately used in these studies, researchers [6] have recently called for the use of new
and innovative methods to examine SNS use.

Eye tracking is a new and original method of research; this method has been used to investigate
areas of interest (AOI), gaze, and general eye movements. Only a few studies have used this method
in the context of SNS use. For instance, Seidman and Miller [54] examined participants’ gaze while
observing Facebook profiles of strangers varying in gender and physical attractiveness. Results showed
that participants paid more attention to the physical appearance (main profile photograph) of female
than of male profile owners and to the personal information (likes and interests) of male than of female
profile owners. Vraga, Bode, and Troller-Renfree [55] used eye tracking to gauge attention to content in
Facebook. The results revealed that news and social content garnered the most amount of attention.
The results also showed that richer content (e.g., pictures, links) enhanced attention. Other eye-tracking
studies have investigated virtual navigation [56], immersive environments [57], visual observations
of shoppers viewing products [58,59], webpage usability [60], attentional bias of smokers towards
smoking-related and aversive cues [61], source evaluations during web searches [62], eye movements
in an online shopping context [63], and eye fixations on tourism websites [64]. These studies show the
capabilities of eye-tracking and how the method can be used to yield interesting insights.

Given the unprecedented popularity of Facebook among Internet users across the world there
may be unique aspects associated with the development of addiction with this SNS [11]. Previous
research has shown that problematic SNS use can result in negative consequences [6]. Research studies
appear to suggest that individuals with anxiety or depression are motivated to use SNSs to find relief
or social support [11]. More recently, research [65] has shown that increased SNS use is associated with
poor sleep, anxiety, depression, and low self-esteem. It is important to examine the potential negative
consequences of SNS use and the impact on health and well-being. The aim of the present study was to
explore the relationship between individual differences in personality, mental well-being, SNS usage,
and the focus of Facebook users’ visual attention. This method focused on points of interest among
participants when using Facebook in a laboratory setting. Changes in psychological states after a short
Facebook session was also investigated, this made the study unique as previous studies have not done
this. The present study also explored the relationships between depression, anxiety, stress, self-esteem,
and Facebook addiction.

2. Methods

2.1. Design

A correlational design was used to explore the relationships between Facebook usage, personality,
and mental well-being. Further relationships between Facebook usage measures and changes in
mental well-being were also explored. The variables included Facebook Addiction; Facebook Account
length; Personality measures: Extraversion, Openness, Agreeableness, Conscientiousness, Emotional
Stability; Eye-tracking measures: Social Facebook Total Inspection-time (seconds), Facebook Updates
Total Inspection-time (seconds); Facebook Session Length (a self-reported indication of the duration
of a typical Facebook session); mental well-being scores: Depression, Anxiety, Stress, Self Esteem, as
well as change scores for these variables after the Facebook session: Depression change score, Anxiety
change score, Stress change score and Self Esteem change score.

2.2. Participants

The sample consisted of 69 participants aged over 18 years, with a mean age of 23.09 (SD = 7.54).
There were 47 (68.1%) female and 22 (31.9%) male participants. Most participants (98.6%, n = 68) were
students at a large university in the UK, one participant was in employment. The participants stated
that their ethnicity was White (78.3%, n = 54), Asian (8.7%, n = 6), Black (4.3%, n = 3), African (4.3%,
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n = 3), and Other, Mixed/Multiple ethnic group (4.3%, (n = 3). Participants stated that they were single
(59.4%, n = 41), in an intimate relationship (34.8%, n = 24), or married (5.8%, n = 4).

2.3. Materials

Data were collected with the use of Qualtrics online survey software, two surveys were developed
(survey 1 for completion before Facebook use, survey 2 for completion after Facebook use). The
surveys were comprised of four psychological measurement instruments (presented in English) that
together assessed the associations between Facebook addiction, self-esteem, mental well-being, and
personality. The four measurement instruments were as follows.

2.3.1. The Bergen Facebook Addiction Scale

The Bergen Facebook Addiction Scale (BFAS; [16]) was used to measure addiction to Facebook.
The scale is anchored in general addiction theory and operationalizes Facebook addiction according
to six basic addiction symptoms (i.e., salience, conflict, mood modification, withdrawal, tolerance,
and relapse) [66]. All questions concern experiences occurring over the past year and are rated on a
5-point Likert scale spanning from Very rarely (1) to Very often (5) (e.g., “How often during the last
year have you become restless or troubled if you have been prohibited from using Facebook?”). The
items correspond with diagnostic addiction criteria [67]. Overall scores can be obtained by summing
the responses (ranging from 6 to 30 points) with higher scores indicating a higher level of addictive
Facebook use. The internal consistency and reliability of the BFAS has been reported to be good
(α = 0.83; [16]).

2.3.2. Rosenberg Self-Esteem Scale

The Rosenberg Self-Esteem Scale (RSES; [68]) was used to assess participants’ levels of self-esteem.
The RSES is a 10-item scale, all statements are rated on a 4-point Likert scale ranging from Strongly
agree (0) to Strongly disagree (3). The scale measures both positive and negative feelings about the self
(example questions include, “All in all, I am inclined to feel that I am a failure” and “I am able to do
things as well as most other people”). Scores are summed with higher scores indicating higher levels
of self-esteem. The internal consistency of the RSES has been reported to be good (α = 0.91; [69]).

2.3.3. The 21-Item Short form Depression, Anxiety, and Stress Scale

The 21-item short form Depression, Anxiety, and Stress Scale (DASS-21; [70]) was used to assess
symptoms of depression, anxiety, and stress. The scale comprises three 7-item sub-scales covering the
three symptoms that are rated on a 4-point Likert scale ranging from Never (0) to Almost Always (3).
Example questions are as follows; “I found it hard to wind down”, “I felt down-hearted and blue”,
and “I found myself getting agitated”. Scores are summed and then multiplied by two (to make scores
comparable to the DASS-42), overall scores ranged from 0–42 with high scores indicating elevated
depression, anxiety, and stress. The internal consistency of the DASS-21 has been reported to be highly
reliable (depression α = 0.94, anxiety α = 0.87, stress α = 0.91; [71]).

2.3.4. The Ten Item Personality Inventory

Personality traits were assessed using the Ten Item Personality Inventory (TIPI; [72]), the TIPI
is a valid measure of the Big Five (Five-Factor Model) personality dimensions. The TIPI comprises
ten items using a 7-point rating scale (1 = Disagree strongly to 7 = Agree strongly) and five sub-scales;
Extraversion, Agreeableness, Conscientiousness, Emotional stability, Openness. Gosling et al. [72]
report that the TIPI has adequate levels in terms of: (a) convergence of widely used Big-Five measures
in self, observer, and peer reports, (b) test–retest reliability, (c) patterns of predicted external correlates,
and (d) convergence between self and observer ratings.
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2.3.5. Eye Tracking Measurements

Eye movements were recorded with the eye-gaze binocular system Tobii-X2-30, with a remote
binocular sampling rate of 30 Hz and an accuracy of about 0.45◦. The X2 Eye Tracker is a stand-alone
eye tracker, and it was attached to a laptop (Dell, Precision M6700, 2.70 Ghz). Participants were seated
approximately 70 cm from the laptop monitor. The Tobii measured 184 mm (7.2”) in length and enabled
tracking at close distances (up to 36◦ gaze angle). Fixations were identified using a fixation radius
of 20 pixels and a minimum fixation duration of 100 ms or above. Before engaging with Facebook
activity, a 9-point calibration routine was executed. Each data point was identified with a timestamp
and “X, Y” coordinates, these coordinates were processed further into fixations and overlaid on a
Facebook page. Basic eye-tracking parameters such as inspection time and coordinates were recorded.
To avoid methodological artefacts, eye tracking metrics were delineated through fixation filters. Hence,
six AOI were obtained with the size of 236 × 212 pixels (Chat); 873 × 442 pixels (Newsfeed); 37 ×
328 pixels (Notifications); 482 × 294 pixels (Trending—advertisement); 288 × 214 pixels (Trending
2—news sports); and 754 × 201 pixels (Who’s online). For each participant, the inspection time within
each AOI was calculated.

2.4. Procedure

Following consent, participants completed survey 1 which consisted of basic demographic
questions (i.e., age, gender, social status) Facebook use questions (i.e., How long have you had a
Facebook account? How long (in minutes) does a Facebook session last?), the DASS-21, BFAS, TIPI,
and RSES. Upon completion of Survey 1, participants engaged in Facebook activity for 3 minutes and
eye-tracking measurements were taken during this period. Thereafter, participants completed survey
2 which included the DASS-21 and the RSES. Finally, participants were debriefed and thanked for
their participation. Students received participation credits and were entered into a prize draw to win
book vouchers.

2.5. Ethics

The study was carried out in accordance with the Declaration of Helsinki (i.e., adhering to the
ethical principles for research involving human participants) and adhering to the British Psychological
Society ethical guidelines. The university’s ethics committee approved the study, all participants were
informed about the study and all provided informed consent.

3. Analytic Strategy

Descriptive statistics in terms of the means and standard deviations (SDs) were calculated. Due
to violations of parametric assumptions in the data non-parametric Spearman’s Rho correlation
coefficients were calculated to assess the inter-relationships between study variables.

4. Results

4.1. Descriptive Statistical Analysis

Descriptive statistical analyses were performed on the study variables (see Table 1). The observed
levels of Facebook addiction (mean = 12.56, SD = 4.14) were low. In relation to the other main study
variables; self-esteem scores (mean = 20.10, SD = 4.43) were moderate, depression scores (mean = 10.31,
SD = 7.41) were low, anxiety scores (mean = 9.30, SD = 7.27) were low, stress scores (mean = 15.40,
SD = 6.49) were low. Participants spent almost 2 min viewing the updates areas of their Facebook page
(Facebook updates total inspection time, mean = 118.07, SD = 44.12).
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Table 1. Means (standard deviations) for study variables.

Study Variables Mean (SD)

Facebook Addiction 12.56 (4.14)
Facebook Account length (months) 70.0 (31.12)

Extraversion 4.59 (1.52)
Openness 5.56 (1.06)

Agreeableness 4.18 (1.04)
Conscientiousness 5.33 (1.20)
Emotional Stability 4.54 (1.40)

Social Facebook Total Inspection Time (seconds) 30.32 (45.18)
Facebook Updates Total Inspection Time (seconds) 118.07 (44.12)

Facebook Session Length (minutes) 105.22 (96.47)
Depression 10.31 (7.41)

Anxiety 9.30 (7.27)
Stress 15.40 (6.49)

Self-Esteem 20.10 (4.43)
Depression Change Score −2.70 (4.55)

Anxiety Change Score −1.37 (5.52)
Stress Change Score −2.89 (4.19)

Self-Esteem Change Score 0.61 (2.06)

4.2. Eye Tracking Analyses

Facebook use and personality were explored by correlating the big five personality scores, the
DASS scores, Facebook addiction scores with the length of the Facebook account, session length,
inspection times of Social, and update AOI to examine whether there were any trends associating
individual differences in personality and mental health variables and Facebook interaction. These
correlations are presented in Table 2. To reduce Type 1 error, the threshold alpha level was set at
p < 0.01 for all analyses. There were significant positive relationships between Facebook addiction and
session length. There was also a negative correlation between Openness to experience and inspection
times for the Newsfeed/Update AOI.

Table 2. Personality and individual differences measures and inspection time correlations.

Account
Duration

Facebook
Session
Length

Social Feature
Inspection

Update/
Newsfeed
Inspection

Facebook
Addiction

Facebook
Addiction

rs = 0.163
p = 0.216

rs = 0.366 *
p = 0.004

rs = 0.035
p = 0.800

rs = −0.091
p = 0.507

Extraversion rs = −0.024
p = 0.856

rs = 0.271
p = 0.038

rs = −0.322
p = 0.016

rs = −0.119
p = 0.387

rs = 0.146
p = 0.253

Openness rs = 0.125
p = 0.345

rs = 0.264
p = 0.044

rs = 0.052
p = 0.708

rs = −0.353 *
p = 0.008

rs = 0.133
p = 0.300

Agreeableness rs = −0.211
p = 0.109

rs = 0.044
p = 0.740

rs = −0.204
p = 0.135

rs = −0.042
p = 0.759

rs = 0.080
p = 0.534

Conscientiousness rs = 0.085
p = 0.524

rs = −0.113
p = 0.395

rs = −0.151
p = 0.272

rs = 0.167
p = 0.222

rs = −0.063
p = 0.625

Emotional
Stability

rs = −0.039
p = 0.768

rs = −0.038
p = 0.778

rs = 0.027
p = 0.844

rs = 0.032
p = 0.814

rs = −0.184
p = 0.814

Depression rs = 0.353 *
p = 0.005

rs = −0.008
p = 0.950

rs = 0.330
p = 0.012

rs = 0.080
p = 0.553

rs = 0.241
p = 0.057

Anxiety rs = −0.123
p = 0.345

rs = −0.076
p = 0.561

rs = −0.121
p = 0.371

rs = 0.055
p = 0.686

rs = 0.161
p = 0.208

Stress rs = 0.132
p = 0.312

rs = −0.086
p = 0.511

rs = 0.011
p = 0.937

rs = 0.095
p = 0.483

rs = 0.039
p = 0.761

Self Esteem rs = −0.096
p = 0.468

rs = 0.108
p = 0.415

rs = −0.121
p = 0.379

rs = −0.069
p = 0.617

rs = −0.120
p = 0.350

Note: Effects significant at p < 0.01 are denoted with *.
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To explore the relationship between patterns of Facebook use and changes in mental state,
Spearman’s Rho correlations were conducted between areas of interest, and changes in the sub-scales
of the DASS, and self-esteem (see Table 3 for details). Areas of interest were sorted into two categories:
social features (chat and who is online) and updates (newsfeed, notifications, trending), and the
total fixation duration was calculated for these areas and these times were correlated with depression,
anxiety, stress, and self-esteem change scores. The change scores for the DASS and self-esteem variables
were calculated by subtracting the post-Facebook viewing score from the pre-Facebook viewing score
for each of the subscales. A significant negative correlation was found between depression change
score and Inspection time for the Updates AOI, such that increased viewing of updates was associated
with lower depression scores.

Table 3. Correlations between areas of interest, session length, and changes in depression, anxiety, and
stress scores.

Social Facebook Total
Inspection-time

Facebook Updates Total
Inspection-time

Facebook Session
Length

Social Facebook Total
Inspection Time 1.000

Facebook Updates Total
Inspection Time rs = −0.096, p = 0.456 1.000

Facebook Session Length rs = −0.021, p = 0.875 rs = 0.026, p = 0.847 1.000

Depression Change
Score rs = − 0.173, p = 0.197 rs = −0.365, p = 0.005 * rs = 0.293, p = 0.022

Anxiety Change Score rs = 0.021, p = 0.877 rs = −0.200, p = 0.136 rs = 0.248, p = 0.054

Stress Change Score rs = −0.226, p = 0.092 rs = −0.098, p = 0.469 rs = 0.187, p = 0.148

Self-Esteem Change
Score rs = 0.020, p = 0.884 rs = 0.042, p = 0.762 rs = −0.111, p = 0.403

Note: Effects significant at p < 0.01 are denoted with *.

5. Discussion

The aim of the present study was to investigate personality and individual differences associated
with Facebook use by using eye-tracking as a direct measure of the focus of attention. The results
showed that Facebook addiction was positively associated with session length suggesting that
increased time spent using Facebook was associated with increased risk of experiencing problematic
use of Facebook. This finding is similar to previous research (e.g., [29,30]). A negative association
was found between openness to experience and inspection times for the Newsfeed/Update AOI.
This finding is similar to previous research [73] and it suggests that as people become less open to
experiences, their time spent viewing the newsfeed area of Facebook increases. They may spend
more time observing information and updates of others on Facebook rather than engage in social
activities. This could lead to loneliness, low self-esteem, and low life satisfaction. These negative
psychological traits have been found to be associated with Facebook addiction [28]. There is an
alternative interpretation of the negative correlation between openness to experience and newsfeed
engagement, which is that the newsfeed is most attractive to the more closed-minded user. This
view is supported by Bessi et al. [74] who have shown that social media users typically engage with
information that conforms to their beliefs. A content analysis of Facebook newsfeed algorithms showed
newsfeed content was determined by factors including “explicitly expressed user interests”, “prior user
engagement”, “implicitly expressed user preferences”, and “negatively expressed preferences” [75].
In combination, these studies would predict that we all tend to prefer SNS content that confirms our
prejudices; however, our eye-tracking data suggest the lowest scorers in openness to experience may
be particularly attentive to such self-confirmatory messages.



Behav. Sci. 2019, 9, 19 8 of 12

Participants stated that their Facebook session lengths tended to last 105 minutes (almost 2
hours per session), this suggests that SNSs can be very engaging and time consuming. Interestingly,
viewing/inspecting Facebook updates was associated with a decrease in depression change scores. This
finding partially supports previous research by Lee, Cheung, and Thadani [76]; the participants may
be using Facebook to regulate their mood which could lead to problematic Facebook use. In contrast
to this finding, it was found that increasing Facebook session lengths was associated with increases
in depression change scores. This supports previous research findings (e.g., [29,40,65]) showing
problematic SNS use or increased use to be associated with an increase in depressive symptoms. It is
worth noting, however, that the study entailed a short period of Facebook use and participants who
preferred longer sessions may have experienced the brevity of the task negatively. Finally, it is worth
noting that the study findings revealed a near significant result showing an increase in Facebook
session length was associated with an increase in anxiety scores. This was consistent with previous
findings [65]; however, further research with increased sample sizes would be required to understand
whether this effect is reliable and what might cause an increase in anxiety associated with SNS use.

The present research findings reveal interesting insights into Facebook use with associations being
found between several psychiatric disorder symptoms and problematic SNS use. When observing
change scores; depression, anxiety, and stress scores decreased after the three-minute Facebook session,
while self-esteem increased. Facebook users may be motivated to use the SNS to find relief [11].
Furthermore, it can be speculated that Facebook users may be using the SNS to regulate mood, this
has been found in previous research [77] among Facebook addicts. Hormes et al. [77] reported that
Facebook addicts found it difficult to regulate their emotions and were susceptible to both substance
and non-substance addiction. The present study findings may help in developing intervention
programs to treat the symptoms of depression, anxiety, and stress. One possible intervention could
be the use of a mindfulness smartphone application to help decrease technology use and improve
wellbeing, the first author is currently investigating this.

Several limitations of the study need to be discussed. Due to the cross-sectional nature of the
study design, it is not possible to discern the direction of causality. There is the possibility that recorded
eye tracking behavior may have been influenced by feelings of being observed. However, the use of
new and innovative methods, as well as the use of validated measurement instruments, represents one
of the key strengths of the present study. Eye tracking methods represent an important starting point to
illustrate advantages of innovative methods in psychology. Future research could use eye tracking to
monitor activities in new SNSs and in clinical samples. It is important to note that self-reported data was
and will always be an important source when dealing with maladaptive behavior of an individual [78]
but also has well-known limitations. Combining self-reported data with behavioral tracking data may,
however, increase the validity of future study findings [78]. Furthermore, future research must address
the presence of specific addiction symptoms among users and go beyond negative consequences
of SNS use, and it appears necessary to conduct further psychophysiological studies [22]. Using
longitudinal study designs and real-time smartphone data, also known as psychoinformatics [78,79],
would resolve some of the aforementioned limitations. The relationship shown between openness to
experience and newsfeed engagement also warrants further exploration with regards to individual
differences in SNS engagement and potential susceptibility to belief polarization. Using innovative
methods to investigate psychological phenomena will lead to new opportunities for scientific insights.
The findings could help with the development of interventions targeting the main variables in this
study and with the aim of preventing negative consequences. Eye tracking methods provide new ways
to assess maladaptive behaviors and may be used to inform treatment.

Author Contributions: Study concept and design: Z.H.; All authors contributed to the analysis and interpretation
of data. All authors contributed to the writing of the paper. All authors had full access to all of the data in the
study and take responsibility for the integrity of the data and the accruracy of data analysis.

Conflicts of Interest: The authors declare no conflict of interest.



Behav. Sci. 2019, 9, 19 9 of 12

Ethics: The study procedures were carried out in accordance with the Declaration of Helsinki and the British
Psychological Society ethical guidelines. The University of Derby ethics committee approved the study. All
participants were informed about the study and all provided informed consent.

References

1. Andreassen, C.S.; Torsheim, T.; Pallesen, S. Predictors of Use of Social Network Sites at Work—A Specific
Type of Cyberloafing. J. Comput. Mediat. Commun. 2014, 19, 906–921. [CrossRef]

2. Sampasa-Kanyinga, H.; Lewis, R.F. Frequent Use of Social Networking Sites Is Associated with Poor
Psychological Functioning Among Children and Adolescents. Cyberpsychol. Behav. Soc. Netw. 2015, 18,
380–385. [CrossRef] [PubMed]

3. Allen, K.-A.; Ryan, T.; Gray, D.L.; McInerney, D.M.; Waters, L. Social Media Use and Social Connectedness in
Adolescents: The Positives and the Potential Pitfalls. Aust. Educ. Dev. Psychol. 2014, 31, 18–31. [CrossRef]

4. Andreassen, C.; Pallesen, S. Social Network Site Addiction—An Overview. CPD 2014, 20, 4053–4061.
[CrossRef]

5. Griffiths, M.D.; Kuss, D.J.; Demetrovics, Z. Social networking addiction: An overview of preliminary findings.
In Behavioral Addictions: Criteria, Evidence, and Treatment; Rosenberg, K.P., Feder, L.C., Eds.; Academic: London,
UK, 2014.

6. Hussain, Z.; Griffiths, M.D. Problematic Social Networking Site Use and Comorbid Psychiatric Disorders: A
Systematic Review of Recent Large-Scale Studies. Front. Psychiatry 2018, 9, 686. [CrossRef] [PubMed]

7. Ko, C.-H.; Liu, G.-C.; Yen, J.-Y.; Chen, C.-Y.; Yen, C.-F.; Chen, C.-S. Brain correlates of craving for online
gaming under cue exposure in subjects with Internet gaming addiction and in remitted subjects. Addict. Biol.
2013, 18, 559–569. [CrossRef] [PubMed]

8. Kuss, D.J.; Griffiths, M.D. Online social networking and addiction—A review of the psychological literature.
In Substance and Behavioral Addictions: Co-Occurrence and Specificity; Sussman, S., Ed.; MPDI: Basel,
Switzerland, 2012; pp. 117–141.

9. Rumpf, H.-J.; Vermulst, A.A.; Bischof, A.; Kastirke, N.; Guertler, D.; Bischof, G.; Meerkerk, G.-J.; John, U.;
Meyer, C. Occurence of Internet Addiction in a General Population Sample: A Latent Class Analysis. Eur.
Addict. Res. 2013, 20, 159–166. [CrossRef] [PubMed]

10. LaRose, R.; Kim, J.; Peng, W. Social networking: Addictive, compulsive, problematic, or just another media
habit? In A Networked Self: Identity, Community, and Culture on Social Network Sites; Papacharissi, Z., Ed.;
Taylor & Francis: New York, NY, USA, 2010.

11. Ryan, T.; Chester, A.; Reece, J.; Xenos, S. The uses and abuses of Facebook: A review of Facebook addiction.
J. Behav. Addict. 2014, 4, 133–148. [CrossRef]

12. Alabi, O.F. A survey of Facebook addiction level among selected Nigerian University undergraduates. New
Media Mass Commun. 2013, 10, 70–80.

13. Wolniczak, I.; Cáceres-DelAguila, J.A.; Palma-Ardiles, G.; Arroyo, K.J.; Solís-Visscher, R.; Paredes-Yauri, S.;
Mego-Aquije, K.; Bernabe-Ortiz, A. Association between Facebook Dependence and Poor Sleep Quality: A
Study in a Sample of Undergraduate Students in Peru. PLoS ONE 2013, 8, e59087. [CrossRef]

14. Wu, A.M.S.; Cheung, V.I.; Ku, L.; Hung, E.P.W. Psychological risk factors of addiction to social networking
sites among Chinese smartphone users. J. Behav. Addict. 2013, 2, 160–166. [CrossRef] [PubMed]

15. Kuss, D.; Griffiths, M.; Karila, L.; Billieux, J. Internet Addiction: A Systematic Review of Epidemiological
Research for the Last Decade. Curr. Pharm. Des. 2014, 20, 4026–4052. [CrossRef] [PubMed]

16. Andreassen, C.S.; Torsheim, T.; Brunborg, G.S.; Pallesen, S. Development of a Facebook addiction scale.
Psychol. Rep. 2012, 110, 501–517. [CrossRef] [PubMed]

17. Floros, G.; Siomos, K. The relationship between optimal parenting, Internet addiction and motives for social
networking in adolescence. Psychiatry Res. 2013, 209, 529–534. [CrossRef] [PubMed]

18. Çam, E.; Isbulan, O. A new addiction for teacher candidates: Social networks. Turk. Online J. Educ. Technol.
2012, 11, 14–19.

19. Andreassen, C.S.; Billieux, J.; Griffiths, M.D.; Kuss, D.J.; Demetrovics, Z.; Mazzoni, E.; Pallesen, S. The
relationship between addictive use of social media and video games and symptoms of psychiatric disorders:
A large-scale cross-sectional study. Psychol. Addict. Behav. 2016, 30, 252–262. [CrossRef]

http://dx.doi.org/10.1111/jcc4.12085
http://dx.doi.org/10.1089/cyber.2015.0055
http://www.ncbi.nlm.nih.gov/pubmed/26167836
http://dx.doi.org/10.1017/edp.2014.2
http://dx.doi.org/10.2174/13816128113199990616
http://dx.doi.org/10.3389/fpsyt.2018.00686
http://www.ncbi.nlm.nih.gov/pubmed/30618866
http://dx.doi.org/10.1111/j.1369-1600.2011.00405.x
http://www.ncbi.nlm.nih.gov/pubmed/22026537
http://dx.doi.org/10.1159/000354321
http://www.ncbi.nlm.nih.gov/pubmed/24401314
http://dx.doi.org/10.1556/JBA.3.2014.016
http://dx.doi.org/10.1371/journal.pone.0059087
http://dx.doi.org/10.1556/JBA.2.2013.006
http://www.ncbi.nlm.nih.gov/pubmed/25215198
http://dx.doi.org/10.2174/13816128113199990617
http://www.ncbi.nlm.nih.gov/pubmed/24001297
http://dx.doi.org/10.2466/02.09.18.PR0.110.2.501-517
http://www.ncbi.nlm.nih.gov/pubmed/22662404
http://dx.doi.org/10.1016/j.psychres.2013.01.010
http://www.ncbi.nlm.nih.gov/pubmed/23415042
http://dx.doi.org/10.1037/adb0000160


Behav. Sci. 2019, 9, 19 10 of 12

20. Andreassen, C.S.; Griffiths, M.D.; Gjertsen, S.R.; Krossbakken, E.; Kvam, S.; Pallesen, S. The relationships
between behavioral addictions and the five-factor model of personality. J. Behav. Addict. 2013, 2, 90–99.
[CrossRef]

21. Andreassen, C.S. Online social network site addiction: A comprehensive review. Curr. Addict Rep. 2015, 2,
175–184. [CrossRef]

22. Griffiths, M.D.; Kuss, D.J.; Demetrovics, Z. Social networking addiction: An overview of preliminary findings.
In Behavioral Addictions; Academic Press: Cambridge, MA, USA, 2014; pp. 119–141.

23. Koc, M.; Gulyagci, S. Facebook Addiction Among Turkish College Students: The Role of Psychological
Health, Demographic, and Usage Characteristics. Cyberpsychol. Behav. Soc. Netw. 2013, 16, 279–284.
[CrossRef]

24. Turel, O.; Serenko, A. The benefits and dangers of enjoyment with social networking websites. Eur. J. Inform.
Syst. 2012, 21, 512–528. [CrossRef]

25. Elphinston, R.A.; Noller, P. Time to Face It! Facebook Intrusion and the Implications for Romantic Jealousy
and Relationship Satisfaction. Cyberpsychol. Behav. Soc. Netw. 2011, 14, 631–635. [CrossRef] [PubMed]

26. Uysal, R.; Satici, S.A.; Akin, A. Mediating Effect of Facebook®Addiction on the Relationship between
Subjective Vitality and Subjective Happiness. Psychol. Rep. 2013, 113, 948–953. [CrossRef] [PubMed]

27. Wolniczak, I.; Caceres-DelAguila, J.; Palma-Ardiles, G.; Arroyo, K.J.; Solís-Visscher, R.; Paredes-Yauri, S.;
Mego-Aquije, K.; Bernabe-Ortiz, A. Association between Facebook dependence and poor sleep quality:
A study in a sample of undergraduate students in Peru. PLoS ONE 2013, 12, e59087. [CrossRef] [PubMed]

28. Błachnio, A.; Przepiorka, A.; Pantic, I. Association between Facebook addiction, self-esteem and life
satisfaction: A cross-sectional study. Comput. Hum. Behav. 2016, 55, 701–705. [CrossRef]

29. Hong, F.-Y.; Huang, D.-H.; Lin, H.-Y.; Chiu, S.-L. Analysis of the psychological traits, Facebook usage, and
Facebook addiction model of Taiwanese university students. Telemat. Inform. 2014, 31, 597–606. [CrossRef]

30. Jafarkarimi, H.; Sim, A.T.H.; Saadatdoost, R.; Hee, J.M. Facebook Addiction among Malaysian Students.
IJIET 2016, 6, 465–469. [CrossRef]

31. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders (DSM-5®); American
Psychiatric Pub: Washington, DC, USA„ 2013.

32. Bányai, F.; Zsila, Á.; Bányai, F.; Király, O.; Maraz, A.; Elekes, Z.; Griffiths, M.D.; Andreassen, C.S.;
Demetrovics, Z. Problematic Social Media Use: Results from a Large-Scale Nationally Representative
Adolescent Sample. PLoS ONE 2017, 12, e0169839. [CrossRef]

33. Xu, H.; Tan, B.C. Why do I keep checking Facebook: Effects of message characteristics on the formation of
social network services addiction. In Proceedings of the International Conference on Information Systems
(ICIS), Orlando, FL, USA, 16 December 2012.

34. Carli, V.; Durkee, T.; Wasserman, D.; Hadlaczky, G.; Despalins, R.; Kramarz, E.; Wasserman, C.;
Sarchiapone, M.; Hoven, C.; Brunner, R.; et al. The Association between Pathological Internet Use and
Comorbid Psychopathology: A Systematic Review. Psychopathology 2013, 46, 1–13. [CrossRef]

35. Cho, S.-M.; Sung, M.-J.; Shin, K.-M.; Lim, K.Y.; Shin, Y.-M. Does psychopathology in childhood predict
internet addiction in male adolescents? Child Psychiatry Hum. Dev. 2013, 44, 549–555. [CrossRef]

36. Ho, R.C.; Zhang, M.W.; Tsang, T.Y.; Toh, A.H.; Pan, F.; Lu, Y.; Cheng, C.; Yip, P.S.; Lam, L.T.; Lai, C.-M.; et al.
The association between internet addiction and psychiatric co-morbidity: A meta-analysis. BMC Psychiatry
2014, 14, 183. [CrossRef]

37. Morrison, C.M.; Gore, H. The Relationship between Excessive Internet Use and Depression:
A Questionnaire-Based Study of 1319 Young People and Adults. Psychopathology 2010, 43, 121–126. [CrossRef]
[PubMed]

38. Huang, R.L.; Lu, Z.; Liu, J.J.; You, Y.M.; Pan, Z.Q.; Wei, Z.; He, Q.; Wang, Z.Z. Features and predictors of
problematic internet use in Chinese college students. Behav. Inform. Technol. 2009, 28, 485–490. [CrossRef]

39. Lin, M.-P.; Ko, H.-C.; Wu, J.Y.-W. Prevalence and Psychosocial Risk Factors Associated with Internet
Addiction in a Nationally Representative Sample of College Students in Taiwan. Cyberpsychol. Behav.
Soc. Netw. 2011, 14, 741–746. [CrossRef] [PubMed]

40. Shensa, A.; Escobar-Viera, C.G.; Sidani, J.E.; Bowman, N.D.; Marshal, M.P.; Primack, B.A. Problematic social
media use and depressive symptoms among U.S. young adults: A nationally-representative study. Soc. Sci.
Med. 2017, 182, 150–157. [CrossRef] [PubMed]

http://dx.doi.org/10.1556/JBA.2.2013.003
http://dx.doi.org/10.1007/s40429-015-0056-9
http://dx.doi.org/10.1089/cyber.2012.0249
http://dx.doi.org/10.1057/ejis.2012.1
http://dx.doi.org/10.1089/cyber.2010.0318
http://www.ncbi.nlm.nih.gov/pubmed/21548798
http://dx.doi.org/10.2466/02.09.18.PR0.113x32z3
http://www.ncbi.nlm.nih.gov/pubmed/24693824
http://dx.doi.org/10.1371/journal.pone.0059087
http://www.ncbi.nlm.nih.gov/pubmed/23554978
http://dx.doi.org/10.1016/j.chb.2015.10.026
http://dx.doi.org/10.1016/j.tele.2014.01.001
http://dx.doi.org/10.7763/IJIET.2016.V6.733
http://dx.doi.org/10.1371/journal.pone.0169839
http://dx.doi.org/10.1159/000337971
http://dx.doi.org/10.1007/s10578-012-0348-4
http://dx.doi.org/10.1186/1471-244X-14-183
http://dx.doi.org/10.1159/000277001
http://www.ncbi.nlm.nih.gov/pubmed/20110764
http://dx.doi.org/10.1080/01449290701485801
http://dx.doi.org/10.1089/cyber.2010.0574
http://www.ncbi.nlm.nih.gov/pubmed/21651418
http://dx.doi.org/10.1016/j.socscimed.2017.03.061
http://www.ncbi.nlm.nih.gov/pubmed/28446367


Behav. Sci. 2019, 9, 19 11 of 12

41. Karaiskos, D.; Tzavellas, E.; Balta, G.; Paparrigopoulos, T. P02-232—Social network addiction: A new clinical
disorder? Eur. Psychiatry 2010, 25, 855. [CrossRef]

42. Weinstein, A.; Dorani, D.; Elhadif, R.; Bukovza, Y.; Yarmulnik, A.; Dannon, P. Internet addiction is associated
with social anxiety in young adults. Ann. Clin. Psychiatry 2015, 27, 4–9.

43. Wilson, K.; Fornasier, S.; White, K.M. Psychological Predictors of Young Adults’ Use of Social Networking
Sites. Cyberpsychol. Behav. Soc. Netw. 2010, 13, 173–177. [CrossRef]

44. Wang, C.-W.; Ho, R.T.; Chan, C.L.; Tse, S. Exploring personality characteristics of Chinese adolescents with
internet-related addictive behaviors: Trait differences for gaming addiction and social networking addiction.
Addict. Behav. 2015, 42, 32–35. [CrossRef] [PubMed]

45. Pearson, C.; Hussain, Z. Smartphone Use, Addiction, Narcissism, and Personality. Int. J. Cyber Behav. Psychol.
Learn. 2015, 5, 17–32. [CrossRef]

46. Ryan, T.; Xenos, S. Who uses Facebook? An investigation into the relationship between the Big Five, shyness,
narcissism, loneliness, and Facebook usage. Comput. Hum. Behav. 2011, 27, 1658–1664. [CrossRef]

47. Malik, S.; Khan, M. Impact of facebook addiction on narcissistic behavior and self-esteem among students.
J. Pak. Med. Assoc. 2015, 65, 260–263. [PubMed]

48. Wang, J.-L.; Jackson, L.A.; Zhang, D.-J.; Su, Z.-Q. The relationships among the Big Five Personality factors,
self-esteem, narcissism, and sensation-seeking to Chinese University students’ uses of social networking
sites (SNSs). Comput. Hum. Behav. 2012, 28, 2313–2319. [CrossRef]

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

50. Atroszko, P.A.; Balcerowska, J.M.; Bereznowski, P.; Biernatowska, A.; Pallesen, S.; Andreassen, C.S.;
Balcerowsk, J.M.; Biernatowsk, A. Facebook addiction among Polish undergraduate students: Validity
of measurement and relationship with personality and well-being. Comput. Hum. Behav. 2018, 85, 329–338.
[CrossRef]

51. Hou, X.-L.; Wang, H.-Z.; Guo, C.; Gaskin, J.; Rost, D.H.; Wang, J.-L. Psychological resilience can help combat
the effect of stress on problematic social networking site usage. Pers. Individ. Differ. 2017, 109, 61–66.
[CrossRef]

52. Meena, P.S.; Soni, R.; Jain, M.; Paliwal, S. Social networking sites addiction and associated psychological
problems among young adults: A study from North India. Sri Lanka J. Psychiatry 2015, 6, 14–16. [CrossRef]

53. Pontes, H.M. Investigating the differential effects of social networking site addiction and Internet gaming
disorder on psychological health. J. Behav. Addict. 2017, 6, 601–610. [CrossRef]

54. Seidman, G.; Miller, O.S. Effects of Gender and Physical Attractiveness on Visual Attention to Facebook
Profiles. Cyberpsychol. Behav. Soc. Netw. 2013, 16, 20–24. [CrossRef]

55. Vraga, E.; Bode, L.; Troller-Renfree, S. Beyond self-reports: Using eye tracking to measure topic and style
differences in attention to social media content. Comm. Meth. Meas. 2016, 10, 149–164. [CrossRef]

56. Andersen, N.E.; Dahmani, L.; Konishi, K.; Bohbot, V.D. Eye tracking, strategies, and sex differences in virtual
navigation. Neurobiol. Learn. Mem. 2012, 97, 81–89. [CrossRef]

57. Renaud, P.; Décarie, J.; Gourd, S.-P.; Paquin, L.-C.; Bouchard, S. Eye-Tracking in Immersive Environments:
A General Methodology to Analyze Affordance-Based Interactions from Oculomotor Dynamics. CyberPsychol.
Behav. 2003, 6, 519–526. [CrossRef] [PubMed]

58. Hwang, Y.M.; Lee, K.C. Using Eye Tracking to Explore Consumers’ Visual Behavior According to Their
Shopping Motivation in Mobile Environments. Cyberpsychol. Behav. Soc. Netw. 2017, 20, 442–447. [CrossRef]

59. Otterbring, T.; Wästlund, E.; Gustafsson, A.; Shams, P. Vision (im)possible? The effects of in-store signage on
customers’ visual attention. J. Retail. Consum. Serv. 2014, 21, 676–684. [CrossRef]

60. Poole, A.; Ball, L.J. Eye Tracking in Human-Computer Interaction and Usability Research: Current Status
and Future Prospects. In Encyclopedia of Human Computer Interaction; Ghaoui, C., Ed.; Idea Group: Hershey,
PA, USA, 2006.

61. Kwak, S.-M.; Na, D.L.; Kim, G.; Kim, G.S.; Lee, J.-H. Use of Eye Movement to Measure Smokers’ Attentional
Bias to Smoking-Related Cues. CyberPsychol. Behav. 2007, 10, 299–304. [CrossRef] [PubMed]

62. Kammerer, Y.; Gerjets, P. Effects of search interface and Internet-specific epistemic beliefs on source
evaluations during Web search for medical information: An eye-tracking study. Behav. Inform. Technol. 2012,
31, 83–97. [CrossRef]

http://dx.doi.org/10.1016/S0924-9338(10)70846-4
http://dx.doi.org/10.1089/cyber.2009.0094
http://dx.doi.org/10.1016/j.addbeh.2014.10.039
http://www.ncbi.nlm.nih.gov/pubmed/25462651
http://dx.doi.org/10.4018/ijcbpl.2015010102
http://dx.doi.org/10.1016/j.chb.2011.02.004
http://www.ncbi.nlm.nih.gov/pubmed/25933557
http://dx.doi.org/10.1016/j.chb.2012.07.001
http://dx.doi.org/10.1089/cpb.2006.9.584
http://www.ncbi.nlm.nih.gov/pubmed/17034326
http://dx.doi.org/10.1016/j.chb.2018.04.001
http://dx.doi.org/10.1016/j.paid.2016.12.048
http://dx.doi.org/10.4038/sljpsyc.v6i1.8055
http://dx.doi.org/10.1556/2006.6.2017.075
http://dx.doi.org/10.1089/cyber.2012.0305
http://dx.doi.org/10.1080/19312458.2016.1150443
http://dx.doi.org/10.1016/j.nlm.2011.09.007
http://dx.doi.org/10.1089/109493103769710541
http://www.ncbi.nlm.nih.gov/pubmed/14583127
http://dx.doi.org/10.1089/cyber.2016.0235
http://dx.doi.org/10.1016/j.jretconser.2014.05.002
http://dx.doi.org/10.1089/cpb.2006.9953
http://www.ncbi.nlm.nih.gov/pubmed/17474851
http://dx.doi.org/10.1080/0144929X.2011.599040


Behav. Sci. 2019, 9, 19 12 of 12

63. Yang, S.-F. An eye-tracking study of the Elaboration Likelihood Model in online shopping. Electron. Commerce
Res. Appl. 2015, 14, 233–240. [CrossRef]

64. Hernández-Méndez, J.; Muñoz-Leiva, F. What type of online advertising is most effective for eTourism
2.0? An eye tracking study based on the characteristics of tourists. Comput. Hum. Behav. 2015, 50, 618–625.
[CrossRef]

65. Woods, H.C.; Scott, H. #Sleepyteens: Social media use in adolescence is associated with poor sleep quality,
anxiety, depression and low self-esteem. J. Adolesc. 2016, 51, 41–49.

66. Griffiths M., D. A ‘components’ model of addiction within a biopsychosocial framework. J. Sub. Use. 2005,
10, 191–197. [CrossRef]

67. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders (DSM-IV); American
Psychiatric Pub: Washington, DC, USA„ 1994.

68. Rosenberg, M. Rosenberg self-esteem scale. Acceptance and commitment therapy. Meas. Pack. 1965, 61, 52.
69. Sinclair, S.J.; Blais, M.A.; Gansler, D.A.; Sandberg, E.; Bistis, K.; LoCicero, A. Psychometric Properties of the

Rosenberg Self-Esteem Scale: Overall and Across Demographic Groups Living Within the United States.
Eval. Health Prof. 2010, 33, 56–80. [CrossRef]

70. Lovibond, P.; Lovibond, P. The structure of negative emotional states: Comparison of the Depression Anxiety
Stress Scales (DASS) with the Beck Depression and Anxiety Inventories. Behav. Res. Therapy 1995, 33, 335–343.
[CrossRef]

71. Antony, M.M.; Bieling, P.J.; Cox, B.J.; Enns, M.W.; Swinson, R.P. Psychometric properties of the 42-item and
21-item versions of the Depression Anxiety Stress Scales in clinical groups and a community sample. Psychol.
Assess. 1998, 10, 176–181. [CrossRef]

72. Gosling, S.D.; Rentfrow, P.J.; Swann, W.B., Jr. A very brief measure of the Big-Five personality domains.
J. Res. Pers. 2003, 37, 504–528. [CrossRef]

73. Yang, C.C.; Brown, B.B. Motives for using Facebook, patterns of Facebook activities, and late adolescents’
social adjustment to college. J. Youth Adoles. 2013, 42, 403–416. [CrossRef] [PubMed]

74. Bessi, A.; Zollo, F.; Del Vicario, M.; Puliga, M.; Scala, A.; Caldarelli, G.; Uzzi, B.; Quattrociocchi, W. Users
Polarization on Facebook and Youtube. PLoS ONE 2016, 11, 0159641. [CrossRef]

75. DeVito, M.A. From editors to algorithms: A values-based approach to understanding story selection in the
Facebook news feed. Dig. Journal. 2017, 5, 753–773. [CrossRef]

76. Lee, Z.W.Y.; Cheung, C.M.K.; Thadani, D.R. An Investigation into the Problematic Use of Facebook.
In Proceedings of the 2012 45th Hawaii International Conference on System Sciences, Maui, HI, USA,
4–7 January 2012; pp. 1768–1776.

77. Hormes, J.M.; Kearns, B.; Timko, A. Craving Facebook? Behavioral addiction to online social networking
and its association with emotion regulation deficits. Addiction 2014, 109, 2079–2088. [CrossRef]

78. Montag, C.; Błaszkiewicz, K.; Lachmann, B.; Sariyska, R.; Andone, I.; Trendafilov, B.; Markowetz, A.
Recorded Behavior as a Valuable Resource for Diagnostics in Mobile Phone Addiction: Evidence from
Psychoinformatics. Behav. Sci. 2015, 5, 434–442. [CrossRef]

79. Montag, C.; Duke, É.; Markowetz, A. Toward Psychoinformatics: Computer Science Meets Psychology.
Comput. Math. Methods Med. 2016, 2016. [CrossRef] [PubMed]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/j.elerap.2014.11.007
http://dx.doi.org/10.1016/j.chb.2015.03.017
http://dx.doi.org/10.1080/14659890500114359
http://dx.doi.org/10.1177/0163278709356187
http://dx.doi.org/10.1016/0005-7967(94)00075-U
http://dx.doi.org/10.1037/1040-3590.10.2.176
http://dx.doi.org/10.1016/S0092-6566(03)00046-1
http://dx.doi.org/10.1007/s10964-012-9836-x
http://www.ncbi.nlm.nih.gov/pubmed/23076768
http://dx.doi.org/10.1371/journal.pone.0159641
http://dx.doi.org/10.1080/21670811.2016.1178592
http://dx.doi.org/10.1111/add.12713
http://dx.doi.org/10.3390/bs5040434
http://dx.doi.org/10.1155/2016/2983685
http://www.ncbi.nlm.nih.gov/pubmed/27403204
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Methods 
	Design 
	Participants 
	Materials 
	The Bergen Facebook Addiction Scale 
	Rosenberg Self-Esteem Scale 
	The 21-Item Short form Depression, Anxiety, and Stress Scale 
	The Ten Item Personality Inventory 
	Eye Tracking Measurements 

	Procedure 
	Ethics 

	Analytic Strategy 
	Results 
	Descriptive Statistical Analysis 
	Eye Tracking Analyses 

	Discussion 
	References

