Neuroticism magnifies the detrimental association
between social media addiction symptoms and wellbeing
in women, but not in men: A three-way moderation model
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Abstract

Addiction symptoms in relation to the use of social networking sites (SNS) can be associated
with reduced wellbeing. However, the mechanisms that can control this association have not
been fully characterized, despite their relevance to effective treatment of individuals presenting
SNS addiction symptoms. In this study we hypothesize that sex and neuroticism, which are
important determinants of how people evaluate and respond to addiction symptoms, moderate
this association. To examine these assertions, we employed hierarchical linear and logistic
regression techniques to analyzed data collected with a cross-sectional survey of 215 Israeli
college students who use SNS. Results lend support to the hypothesized negative association
between SNS addiction symptoms and wellbeing (as well as potentially being at-risk for low
mood/ mild depression), and the ideas that (1) this association is augmented by neuroticism, and
(2) that this augmentation is stronger for women than for men. They demonstrated that the sexes

may differ in their SNS addiction-wellbeing associations: while men had similar addiction



symptoms -wellbeing associations across neuroticism levels, women with high levels of
neuroticism presented much steeper associations compared to women with low neuroticism. This
provides an interesting account of possible “telescoping effect”, the idea that addicted women

present a more severe clinical profile compared to men, in the case of technology-addictions.

Introduction

Rather than reflect extremes of normal behavior, it is becoming increasingly recognized that
excessive Internet, gaming, or social media use can be associated with symptoms and
phenomenology consistent with addiction [1]. These symptoms include urges and craving, cue
salience, mood dysregulation, sleep disturbances, as well as effects analogous to tolerance and
withdrawal [2]. Regardless, of the classification of people as "addicted™” or not, the mechanics of
which are still debated [3] and not yet finalized in the DSM [4], Internet users present varying
degrees of addiction-like symptoms and these symptoms, even at low-medium levels, may be
bothering and reduce various aspects of users' performance and quality of life [5]. We hence take
a two-pronged approach in this study. For theory development and testing, we treat addiction
symptoms as a continuous concept the level of which, regardless of classification, can lead to
reduced wellbeing [6]. This approach is consistent with prior research and allows for theorizing
without assuming the so far inexistent scientific knowledge needed for Internet addiction
classification [7]. Next, for adding a secondary layer of confidence in the proposed theory, we
test it using an established classification of people as at-risk for technology addiction [8]. This
classification is not meant to represent a clinical diagnosis nor does it meant to replace clinical
interviews. It just detects at-risk individuals and can only serve as an initial basis for clinical

interviews.



In this study we focus specifically on symptoms of addiction to social networking site (SNS)
use. This addiction is defined as a state of maladaptive dependency on the use of SNS which
manifests in an obsessive-compulsive pattern of seeking and engaging in SNS use to the extent
that it produces addiction-like symptoms, such as withdrawal, tolerance, salience, conflict,
relapse and mood modification [9]. Estimates of maladaptive or pathological use patterns for
SNS have ranged between 1.6% (Nigeria) up to 34% (China/Hong Kong) in various international
samples focusing mostly on adolescents and young-adults [10]. A recent study of 5,961
Hungarian adolescents demonstrated a prevalence rate of at-risk for SNS addiction people to be
4.5%, but also showed that many in the rest of the population present varying levels of addiction-

like symptoms in relation to SNS use [8].

Prior research has pointed to unresolved sex-based differences, not only in prevalence of
addiction symptoms, but also possibly in the neurobiological and psychosocial roots of such
addictions and the way the sexes respond to and deal with addiction symptoms. For example,
women are more prone than men to SNS addiction [11] and present stronger addiction symptoms
[9]. In the abovementioned Hungarian sample, 58.8% of the at-risk group included women. In
addition, females presented a higher association between Internet addiction and depression
compared to males [12]. Other sex-based differences in addiction correlates include parental
alcohol abuse, ADHD, personality traits, stress reactivity, and mescorticolimbic function [13].
However, possible differences in the way the sexes react to SNS addiction symptoms have not

been fully explored.

Moreover, personality traits, and specifically neuroticism [a tendency to experience negative
emotions, especially in stressful situations , 14] appear to play a prominent role in excessive

Internet applications consumption. A meta-analysis of big-five personality association with



Internet addiction found a large positive effect size for neuroticism [15]. Personality disorders,
which correlate positively with neuroticism [16] are also associated with maladaptive Internet
use. Neuroticism increases the likelihood of developing addictive behaviors, potentially as a
maladaptive coping strategy, in addition to conferring a greater risk of developing Axis |
disorders such as depression, a negative indicator of personal wellbeing [17]. On average,
women have slightly, but significantly higher mean neuroticism scores relative to men [14].
However, it is not entirely clear how sex and neuroticism interact to influence the way users cope

with and subjectively feel when addiction symptoms emerge.

Collectively, findings regarding possible sex and neuroticism-based differences regarding
Internet addiction suggest that more research on how the sexes differ, under different neuroticism
conditions, in their responses to Internet, and specifically SNS addiction, is warranted. Findings
from such studies can guide the development of more nuanced interventions. In this study, we
seek to address this gap and examine one mechanism that can account for sex-neuroticism-based
differences in the association between SNS addiction symptoms and wellbeing. Wellbeing is
defined as the evaluation of one’s own quality of life, health, and satisfaction [18]. When people
use the Internet (and SNS) compulsively, they often incur a range of adverse consequences, such
as mood swings, conflict with other activities, reduced health, poor sleep, diminished academic
and job performance, complaints from other people, difficulties in emotion regulation, and
negative emotions such as guilt [19, 5]. Under such circumstances, it is reasonable to assume that
their wellbeing is diminished. This view received support in numerous studies on addictive
Interment use [20-22]. Even outside the context of problematic use, engagement with social
media is associated with reduced wellbeing; the more people use Facebook, the lower their

subsequent wellbeing was (alternative models ruled out the possibility that poor wellbeing



predicted increased Facebook use)[23]. Taken together, we hypothesize that (H1) SNS addiction

will be negatively associated with wellbeing.

Neuroticism is a key determinant of the way humans respond to negative emotional stimuli;
individuals with high neuroticism generate stronger negative reactions to stimuli including
visceral pain [24], stress induction [25] and negative affective priming [26, 27]. As such, it is
reasonable to assume that people high in neuroticism subjectively assess SNS addiction
symptoms as more problematic, stressful, emotionally draining and painful compared with
people with low levels of neuroticism. Given that such responses diminish one's wellbeing [28],
people high in neuroticism should have reduced wellbeing compared with people low in
neuroticism, in association with the same level of SNS addiction symptoms. We hence
hypothesize that (H2) neuroticism will moderate (augment) the negative association between

SNS addiction and wellbeing.

Lastly, it is reasonable to assume that the abovementioned moderated association is sex-
dependent and that it is stronger for females. This idea is rooted in the notion that women
respond differently than men to stressors [29], including at the hormonal level [30], and have
lower coping ability with stressors, compared with men [31]. On average, women see stressors as
threats that require avoidance and elicit strong negative emotional response, while men, more
often, see them as challenges that elicit weaker negative emotional response [32, 33]. Moreover,
endocrinological processes may contribute to the differences in expression of poor wellbeing in
males versus females- cortisol levels were negatively related to neuroticism in females, but
positively related in men, reflecting biological differences in stress responses [34]. In addition, a
study on the etiological pathways to major depression (a negative indicator of wellbeing) using
opposite-sex twin pairs found that for women, neuroticism was 30% more potent in its influence

5



on major depression as compared to men. Consequently, neuroticism was among the significant
factors leading to major depression in women, whereas it was not a significant etiological factor
for men [35]. Given that as per H2, the addiction symptoms- wellbeing association depends on
one's level of neuroticism, it is reasonable to assume a three-way interaction involving sex-based
differences. We therefore hypothesize that (H3) sex moderates the neuroticism effect on the
negative association between SNS addiction and wellbeing, such that this effect is stronger (more

negative) for women.

Ultimately, this theory is in line with the "telescoping effect” developed in the substance and
gambling addiction domains [36]. According to this perspective, while women are generally less
likely than men to become addicted or present addiction-like symptoms, when they do, they
present faster progression and a more severe clinical profile, including stronger psychological
problems, compared to men. Our theory suggest that in the case of SNS, one reason for these
differences is the way that women associate symptoms and wellbeing is influenced by their level
of neuroticism, and is different from the way men deal with this association. Testing this model
can therefore shed light on possible similarities between SNS addiction and substance addictions
and point to the need for possible differential treatments for men and women who present

addiction-like symptoms in relation to SNS use.

Methods

Participants

Israeli college students who use SNS (Facebook) were invited to participate in this study
(n=260); 215 completed the online survey (82.7% response rate). Inclusion criteria included

active usage of Facebook at the time of the survey and signing a consent form that was approved



by the Institutional Review Board of a research University. Exclusion criteria included age < 18.
No exclusions were made. All participants gave an online informed consent when they started
the survey. The university student segment of SNS users was deemed to be appropriate for this
study because it presents varying degrees of SNS addiction symptoms [9] that are often

associated with reduced wellbeing [37].

Procedure

Minimum sample size for an effect size of 0.15, desired power of 0.8, twelve predictors (one
main effect, five controls, two direct effects of moderators, three two-way interactions, and one
three-way interaction term), and probability level of 0.05 was calculated a-priori to be 127. An
invitation to participate in a social media study was published on a bulletin board of a
psychology department. Those who decided to participate completed the consent form and the

subsequent online survey. No compensation was provided. There were no missing data.

Measures

Appendix A describes scale sources; it also provides the English version of measurement

scales, and their descriptive and psychometric properties.

Statistical Analysis

Details regarding analyses are given in Appendix B.

Results

The sample included 215 Facebook users (158 women). Their average age was 26.99 (20-
65, SD=6.02). Their average Facebook friends score was 7.36 (1- 9, SD=2.05). Through
extrapolation, the average number of Facebook friends is estimated to be 336. Their average

Facebook daily use frequency score was 4.93 (1- 6, SD=1.22). Through extrapolation, the



average Facebook daily use frequency is estimated to be 2.4 times per day. The sample's average
Facebook daily use time score was 3.08 (1- 6, SD=1. 47). Through extrapolation, the average
Facebook daily use is estimated to be 1.1 hours per day. Based on WHO-5 scores and
recommended cutoffs, the sample included 73 people (34%) who were at-risk for low mood (or
mild depression) and 13 people (6%) at-risk for major depression. Based on addiction symptoms
scores and suggested cutoffs, the sample included nine people (all women; 4.2% of the
population) who may be at-risk of SNS addiction. This is comparable to results obtained in prior
research, using the English version of the scale in adolescents [4.5% in 8], which strengthens the

confidence in the validity of the translated scale.

The indices provided in Appendix A combined with the CFA results reported in the
"Measures" section and pilot test results demonstrated that all scales were sufficiently valid and
reliable. The AIC and BIC indices of models including the four ordinal controls treated as
continuous predictors of wellbeing were consistently better (much smaller) than these indices in
models operationalizing the four ordinal controls with dummy variables (i.e., as discrete ordinal

variables). It was therefore reasonable to treat the ordinal controls as continuous variables.

The correlations matrix is provided in Appendix A. Results of the hierarchical regression
models are presented in the four leftmost columns of Table 1 and depicted in Figure 1. These
results lend support to all three hypotheses. The three-way interaction model explained 64.4% of
the variance in wellbeing. Additional analyses are reported in the two rightmost columns of
Table 1. A model that uses a binary addiction variable produced similar results to those obtained
by using a continuous addiction symptoms variable; the three way interaction was significantly

associated with wellbeing.



The three-way interaction is plotted in Figure 2. It first shows that men and women were
similar in that those with high neuroticism, regardless of level of addiction, presented lower
wellbeing compared to those low in neuroticism. The plot further shows that while the slopes of
addiction symptoms' effects on wellbeing are similar for men in high and low neuroticism
conditions, they differ for women. Women high in neuroticism seem to bear more negative SNS
addiction consequences, as manifested in reduced wellbeing, compared to others. Slope
difference tests support this observation and indicated that there is a significant difference
between slopes (1) and (3) (t=-0.3125, p<0.002). This means that while men with low and high
neuroticism have statistically similar slopes of addiction symptoms association with wellbeing,
women with high levels of neuroticism present much steeper addiction-to-wellbeing slopes
compared to women with low neuroticism. In addition, slope difference tests pointed to
marginal difference between slopes (3) and (4) (t=1.691, p<0.092). This means that that among
participants low in neuroticism; men actually have a somewhat steeper association between
addiction symptoms and wellbeing. The simple slope test indicated that addiction symptoms
predict wellbeing when the moderators are set to 0 (simple slope=-0.462, t=-0.531, p<0.000).
Overall, this analysis points to sex-based and neuroticism-level based differences in the

association between SNS addiction symptoms and wellbeing.

The logistic regression results with WHO-5 < 50 classification as the outcome are provided
in the fifth column of Table 1. They show that addiction symptoms, neuroticism and being a
female are associated with increased likelihood of being at-risk for low mood. The significant
three-way interaction term indicates that women, high in neuroticism and addiction, have higher

(17 fold) odds of being at-risk for low mood, compared to men, low in neuroticism and with low



addiction symptoms. The model reached 85.1% general accuracy, and classified at risk for low

mood correctly in 72.6% of the cases.

Focusing on at-risk for major depression classification (WHO-5 < 28), we had only 13
positive cases and hence ran a model with only the main predictor (SNS addiction). The
coefficient for addiction (B = 1.962, exp(B)=7.12, p<0.001) indicated that an increase of one unit
in SNS addiction symptoms is associated with a seven-fold increased likelihood of being at risk
for major depression. Nevertheless, it failed to classify people as possibly being at risk for major

depression.

Discussion

This study examined how neuroticism and sex interact to influence the established negative
association between SNS addiction symptoms and subjective wellbeing in a sample of college-
age Israeli participants. Firstly, we confirmed H1 and showed that higher scores on SNS
addiction symptoms are related to lower subjective wellbeing. We also observed that higher
neuroticism was associated with lower wellbeing. Lending support to H2, we showed that high
neuroticism was associated with a stronger negative relationship between SNS addiction
symptoms and wellbeing. Although neuroticism was associated with lower wellbeing
independent of sex and SNS addiction symptoms score, the context of high SNS addiction had
stronger negative association with female wellbeing: the association between addiction
symptoms and wellbeing was similar for men regardless of their level of neuroticism, whereas
for females, high neuroticism magnified the negative association between SNS addiction
symptoms and wellbeing. This result confirmed our third, critical hypothesis. Support for this

hypothesis was also provided when using a binary coded addiction variable that classified people
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to at risk and low/no risk of SNS addiction categories. Another observation based on the three-
way interaction was that for individuals low in neuroticism, men actually have a slightly steeper
association between addiction symptoms and wellbeing. This suggests moderating factors apart
from neuroticism are more relevant to men as compared to women in explaining associations

between SNS addiction symptoms and wellbeing

The model ultimately supports the key ideas on which we built the hypotheses, including the
notions that (1) SNS addiction symptoms can be conceived as a persistent stressor that is
associated with reduced wellbeing, (2) neuroticism alters the way people interpret and deal with
such stressors, and (3) women differ from men in the way they subjectively associate combined
SNS addiction symptoms-neuroticism states with wellbeing. There are, to our knowledge, no
studies linking sex differences in neuroticism and wellbeing in the context of addiction and
especially SNS addiction symptoms. Taking a broader addiction perspective, the findings
demonstrate that the “telescoping effect”, which is common in substance abuse and gambling
contexts, can be relevant to SNS addiction and there are possible similarities between the way

sex is associated with SNS addiction and the way it is associated with other addictions.

Ultimately, the preliminary results of this study point to a need for further inquiries into how
(and why) males and females differ in associations with behavioral addictions in order to identify
effective treatments. From a practical standpoint, they suggest that tailored treatments should be
developed based on one's sex and neurotic traits; special attention to wellbeing improvement
techniques should be given in the case of women high in neuroticism who seek treatment for

Internet addiction. The efficacy of this approach should be tested in future research.
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Several limitations of this study that point to interesting future research are noteworthy. First,
this study was cross-sectional in nature. Longitudinal designs can help in establishing better
causality. Second, this study did not account for possible comorbidities, even though such
comorbidities are common with Internet addictions [38]. Future research can better account for
potential effects of additional co-present disorders and states. Third, we employed a simple set of
suggested cutoffs for creating at risk classifications for addiction and low-mood. Future research
can employ more robust depression and addiction screening. Fourth, the chosen statistical
techniques are limited; future research can supplement them with qualitative data, clinical
interviews and larger samples. Fifth, future research may use continuous control variables rather
than ordinal one. Lastly, this study used subjective measures. Future research can extend our
findings with experimental contexts that employ physiological measures, such as

psychophysiological or hormonal indices and neuroimaging.

Conclusions

This study suggests that sex-based differences exist in the way SNS addiction symptoms,
neuroticism and wellbeing are associated. This finding is theoretically significant because it
develops a new theory that captures sex-neuroticism profile associations, points to additional
possible similarities between behavioral addictions on the spectrum of Internet addiction
disorders and more established substance and gambling addictions, and provides initial support
to the extension of the “telescoping effect” from substance and gambling addictions to the case
of SNS addiction symptoms. The findings are practically meaningful because they pave the way
for the development of more tailored interventions aiming to improve the wellbeing or alleviate

the suffering of people who present addiction symptoms in relation to SNS use. We call for
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future research to further examine sex-based differences in people who present addiction

symptoms in relation to the use of various technologies.
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Tables

Table 1: Path Coefficients and Model Indices™ ' 1

Main Model Additional Analyses
Model using | Logistic
A Binary Regression
Addiction model
Base Neuroticism | Three-way | Variable (at | predicting
(controls) Main Effect | Moderation | Interaction | risk vs. being at risk
Model Model Model Model no/low risk) | for low mood
Model Indices | R“=0.073; | R°=0.388; | R“=0.630; | R°=0.644; | R“=0.624 | Nagelkerke
R?change | R?change = | R® change = | R?change R? = 0.563;
=0.073,p 0.315, 0.243, =0.014, Omnibus
Predictors <0.007 p<0.000 p<0.000 p<0.098 test: p<0.000
0.008 0.011 0.004 0.004 0.004 0.031 (0.413)
Age (0.441) (0.156) (0.487) (0.517) (0.435)
Facebook 0.012 0.039 0.042 0.041 0.039 -0.139
Contacts (0.633) (0.062) (0.014) (0.024) (0.012) (0.192)
Daily Use 0.042 0.105 0.041 0.047 0.031 -0.321
Frequency (0.375) (0.008) (0.126) (0.072) (0.293) (0.104)
-0.100 -0.021 -0.002 -0.011 -0.016 0.004 (0.984)
Daily Use Hours | (0.020) (0.521) (0.958) (0.655) (0.527)
0.137 0.063 0.006 0.008 -0.006 -0.360
Education (0.042) (0.285) (0.882) (0.830) (0.904) (0.242)
SNS Addiction -0.960 -0.174 -0.820 -0.031 6.259 (0.002)
Symptoms (0.002) (0.242) (0.004) (0.858)
-0.319 -0.453 -0.401 2.521 (0.038)
Neuroticism (0.002) (0.002) (0.004)
Neuroticism x -0.104 0.180 Excluded -0.161
Addiction (0.030) (0.098) (0.120)
-0.417 0.179 5.162 (0.076)
Sex (0.088) (0.151)
0.801 0.933 -7.723
Sex x Addiction (0.016) (0.009) (0.006)
Sex X 0.157 -0.120 -1.608
Neuroticism (0.257) (0.103) (0.289)
Sex X -0.337 -0.371 2.838 (0.034)
Neuroticism x (0.012) (0.004)
Addiction
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" p-values (bias corrected, based on bootstrapping, 2-tailed) are provided in parentheses next to the
coefficients.

' Significant values (at least P<0.10) are bolded and italicized.

T All linear regression models presented significant (at least at p<0.05) omnibus F-tests.
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Appendix A: Scales and their Psychometric Properties

The survey was completed in the Hebrew language. The psychometric properties of the
scales are given in Table A.1, which also outlines the items in the English language. Table A.2

provides the correlations between the constructs.

The wellbeing and neuroticism scales had validated adaptations to Hebrew, which were
adapted in this study. The SNS addiction symptoms scale and some of the control variables were
translated to Hebrew using a forward-backward translation process with two fluent bilingual
researchers. The Hebrew scales were tested for face- and content-validity by presenting them
together with the original English scales to a panel of 15 bilingual academicians who use SNS.
No changes were made based on their feedback, and the content validity of the scales was
affirmed via individual interviews with panel members. All scales (the newly translated and the
ones with established translations) were then pilot tested with a sample of 30 Israeli students.
They were judged to be reliable (all as>0.81) and loaded on the expected latent variables (all

loadings >0.6) in confirmatory factor analysis (CFA) models.

A.1. SNS Addiction Symptoms

SNS addiction as manifested via addiction symptoms was captured with the Hebrew
translation of the 6-item Bergen Facebook Addiction Scale [BFAS, see 10] using a 1-5 Likert
scales (1=very rarely, and 5=very often). In this scale, each item captured the frequency of one
key core symptom of addiction (salience, tolerance, mood modification, relapse, withdrawal, and
conflict). This scale has been shown to work well in various International samples, including in
adolescents, students and adults [39], and has been successfully translated to various languages

[40]. Recently, a cutoff of 19 was suggested as a differentiator between people at-risk of SNS
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addiction and those with low or no risk of such addiction [8]. We use the scale here as
continuous, i.e., encapsulating the level of addiction-like symptoms, as well as for producing the
at-risk vs. no/low risk of SNS addiction classification using the abovementioned cutoff. As a
continuous scale, it was consistent and reliable (see Appendix A). It also presented good fit to the
assumed factor structure in a CFA procedure in AMOS 24 [5%(9)=25.3, CF1=0.94, IFI=0.95,
RMSEA=0.059 with p-close=0.34, SRMR=0.031] and all loadings were over 0.58 and
significant at p<0.001. Hence, it was reasonable to use composite (imputed) scores from the CFA

procedure in the regression analysis.

A.2. Neuroticism

Neuroticism was captured with three items from the Big Five inventory- short version (BFI-
S) [41] as adapted from the Hebrew translation of the full Big Five inventory
(https://www.ocf.berkeley.edu/~johnlab/pdfs/BFI-Hebrew.pdf). Items were rated on a 7-point
Likert scale (1=does not apply to me at all, 7=applies to me perfectly). The scale was consistent
and reliable (see Appendix A). A CFA procedure in AMOS 24 could not be estimated solely for
this factor given the zero degrees of freedom. When estimated together with the other two
factors, it demonstrated good fit to the assumed factor structure [x*(74)=111.8, CFI=0.96,
IF1=0.96, RMSEA=0.052 with p-close=0.41, SRMR=0.054]; all loading were over 0.59 and
significant (p<0.001). Hence, a composite score from the CFA analysis was used in the

regression models.

A.3. Sex

Sex was measured with a direct two-choice question (women coded as 1).

A.4. Wellbeing
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Wellbeing was captured with the WHO (World Health Organization) five item Wellbeing
Index (WHO-5) [42]. This scale had a valid Hebrew version that was taken from the WHO
website. People were asked to report on feelings over the last two weeks by using a six-point
Likert scale (O=at no time, 5=all of the time). The scale was consistent and reliable (see indices
in Appendix A), and presented good fit indices in a CFA procedure in AMOS 24 [y*(5)=12.7,
CFI=0.97, IFI=0.97, RMSEA=0.050 with p-close=0.42, SRMR=0.025] and all loadings were
over 0.57 and significant at p<0.001. Hence, its composite (imputed) scores from the CFA

procedure were used in the regression analysis.

While the scale is meant to measure wellbeing, it has been suggested as a valid tool for initial
screening (as a preliminary step before clinical interviews, not instead) for at-risk for depression.
Those with scores (sum*4) of less than 50 were suggested to be at-risk for low-mood or mild-
moderate depression [43] and those with a score below 28 were proposed to be at-risk for major
depression [44]. While such classification is rudimentary, it has been shown to be a good
predictor of actual clinical depression, with sensitivity of 93% and specificity of 64% and to do
better at preliminarily screening for at-risk of depression compared with PHQ-9 and the General
Health Questionnaire [45]. Subsequent studies also showed that WHO-5 is adequate at the

detection of depression [46] and apathy [47] in elderly populations.

A.5. Demographic, control and descriptive variables

These included age [open ended, continuous quantitative], number of Facebook friends [1-9
Likert Scale, based on Ellison et al. [48] ,1= up to 10 friends, 9=over 400 friends], frequency of
Facebook use [1-6 Likert Scale, based on Turel, Bechara [49], 1= less than once a month, 6=

over four times per day], time per day on Facebook [1-6 Likert Scale, based on Turel, Serenko
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[2], 1= less than 10 minutes per day, 6= over three hours per day], and education [1-5 Likert

Scale, 1= elementary school, 6= doctorate].

Table Al: Scales, sources, descriptive statistics and reliability scores (n=215) '

Sources

Items

SNS Addiction
Symptoms [10]
[M=1.72, SD=0.69,
= 0.80,GSHC=0.75
%VAR=50.7,
RITTC=0.49-0.62 ]

How often during the last year have you . . .

- Spent a lot of time thinking about Facebook or planned use of
Facebook?

- Felt an urge to use Facebook more and more?

- Used Facebook in order to forget about personal problems?

- Tried to cut down on the use of Facebook without success?

- Become restless or troubled if you have been prohibited from using
Facebook?

- Used Facebook so much that it has had a negative impact on your
job/studies?

Neuroticism

[41]

[M=4.02, SD=1.28, a
=0.71,GSHC=0.65
%VAR=63.14,
RITTC=0.48-0.56]

Below you see a number of statements, each of which starts with "I
see myself as someone who". For each statement, indicate how much
you agree with this.

| see myself as someone who ...

- worries a lot
- gets nervous easily
- remains calm in tense situations (Reversed)

Wellbeing

[42] [M=3.83,
SD=0.83, a. =
0.81,GSHC=0.77
%VAR=57.58,
RITTC=0.51-0.66 ]

Please indicate for each of the five statements which is closest to
how you have been feeling over the last two weeks. Notice that
higher numbers mean better well-being. Over the last two weeks. ..
- | have felt cheerful and in good spirits

- I have felt calm and relaxed

- | have felt active and vigorous

- I woke up feeling fresh and rested

- My daily life has been filled with things that interest me

"'M= Mean, SD = Standard Deviation, GSHC= Guttman Split-Half Coefficient, %VAR= %
variance explained by latent factor in the items, RITTC=Range of item-to-total correlations

Table A2: Correlation Matrix

(1)

() 3) (4) () (6) () (8)

(1) SNS Addiction |1
Symptoms

(2) Neuroticism

0.59**
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0.18* 0.23** |1
(3) Sex
_ -0.57** | -0.68** | -0.17* |1
(4) Wellbeing
-0.16* | -0.21** | -0.28** | 0.14* 1
(5) Age
(6) Facebook 0.33** | 0.23** | 0.16* -0.07 -0.38** | 1
Contacts
(7) Daily Use 0.39** | 0.16* 0.13 -0.07 -0.29** 1 0.50** |1
Frequency
(8) Daily Use 0.40** | 0.25** | 0.07 -0.19** | -0.078 | 0.30** |0.49** |1
Hours
_ -0.21** | -0.26** | -0.20** | 0.18** | 0.57** |[-0.32** | -0.23** | -0.05
(9) Education

*<0.05 ** p<0.01

Appendix B: Detailed Statistical Procedures

Data were first tested for validity and reliability with multiple indictors: Cronbach alpha,

Guttman split-half coefficients, corrected item-total correlations, percent of variance explained

by the latent variables, and loadings and fit indices extracted from CFA models in AMOS 24.

After establishing sufficient validity and reliability, composite factor scores were generated for

all multiple-item scales in AMOS 24. These scores were used in a hierarchical regression model
in SPSS 24, with wellbeing as the dependent variable. Because four of the control variables were
operationalized as ordinal variables, and even though linear regression is not sensitive to the use

of such variables as continuous ones, we tested which treatment is better using guidelines in:

https://www3.nd.edu/~rwilliam/xsoc73994/Ordinalindependent.pdf. Specifically, the Akaike
Information Criterion (AIC) and the Bayesian Information Criterion (BIC) indices of models
using each control as a continuous variable were contrasted with the same indices of models

operationalizing these controls with dummy variables.
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After establishing that the operationalization is adequate, variable entry order in the
regression model was: (block 1) five control variables (Facebook friends, daily use frequency,
daily use time, age and education), (block 2) the key predictor, namely SNS Addiction, (block 3)
neuroticism and its interaction with SNS addiction, and (block 4) sex, two two-way interaction
terms of sex, and the three way interaction term. In order to avoid distributional assumptions,
bootstrapping with 500 re-samples and bias-corrected estimates were employed in the regression
analysis. Next, for the linear regression model, analysis of differences between slopes of four
groups [low (-1SD) vs. high (+1SD) neuroticism for men and women] was performed using tools
in http://www.jeremydawson.co.uk/slopes.htm, which rely on Dawson, Richter [50] . Last, the
moderation effects were plotted using the three-way interaction plotting facilities on the same

website.

To supplement these analyses and enrich the findings, three additional analyses were
performed. First, the binary variable representing the classification of people as at-risk vs. low/no
risk of SNS addiction was used as a regressor (dummy variable, instead of continuous addiction
symptoms score) in the full model. Given multicollinearity, the addiction classification
interaction with neuroticism was excluded. Second, a logistic regression model with the same
predictors as in the full model and with the binary classification of at-risk for low mood =1 and
not =0 as the outcome variable was fit to the data. Third, a smaller model focusing only on SNS
addiction symptoms as the predictor and the binary classification of at-risk for major depression
as the outcome was fit to the data. This model was more restrictive in terms of predictors given

the small number of subjects who met possible at-risk for major depression criteria.
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