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Abstract

Over one billion people use Facebook as a platform for social interaction and self-presenta-

tion making it one of the most popular online sites. The aim of the present study was to

investigate differences in various personality traits and mental health variables between

Facebook users and people who do not use this platform. The data of 945 participants (790

Facebook users, 155 Facebook non-users) were collected. Results indicate that Facebook

users score significantly higher on narcissism, self-esteem and extraversion than Facebook

non-users. Furthermore, they have significantly higher values of social support, life satisfac-

tion and subjective happiness. Facebook non-users have (marginally) significantly higher

values of depression symptoms than Facebook users. In both groups, extraversion, self-

esteem, happiness, life satisfaction, resilience and social support, on the one hand, and

depression, anxiety and stress symptoms, on the other hand, are negatively correlated.

Neuroticism is positively associated with depression, anxiety and stress symptoms. How-

ever, significant differences exist between Facebook users and Facebook non-users

regarding some associations of personality traits and mental health variables. Compared to

Facebook non-users, the present results indicate that Facebook users have higher values

of certain personality traits and positive variables protecting mental health. These findings

are of particular interest considering the high importance of social online-platforms in the

daily life of many people.

Introduction

Today, over 1.5 billion people are members of the social networking site (SNS) Facebook [1].

Facebook is a multifunctional online community, where users can lead an online life similar to

their life offline or completely different from it [2,3]. On average, users spend fifty minutes

daily on Facebook [4] presenting themselves through different actions, for example uploading

photos and writing status updates [5–10].
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Recent studies on Facebook use showed that certain personality traits are related to online

behavior [11]. Extraverted people spend a lot of time on Facebook, upload many photos and

have extraordinarily long lists of online-friends [12,13]. The studies found a negative relation-

ship between users’ level of agreeableness and the time spent on Facebook as well as the num-

ber of online-friends and the number of uploaded photos [14].

Studies investigating the relationship between self-esteem and online behavior showed con-

tradictory results. In a study conducted on Facebook use, users with low self-esteem spent

more time daily on Facebook and had more attractive photos than those with a high level of

self-esteem [15]. However, the level of self-esteem was positively related to the number of

online-friends and discussion groups in users of the German social network StudiVZ [16].

Similarly in those using the Chinese network Renren, the level of self-esteem was positively

related to the frequency of commenting on status updates [17].

Persons with a high level of narcissism have a positive and inflated self-view, self-love, self-

serving bias, sense of entitlement, self-importance and uniqueness [18–21]. On SNSs such as

Facebook, these individuals have many online-friends, frequently write status-updates, join

many discussion groups and choose attractive profile photos for their pages [15,22–25].

Regarding the considerable amount of time spent on Facebook, it seems likely that not only

personality traits of users are related to online behavior, but so is also their mental health.

Studies investigating the relationship between Facebook use and mental health variables

have described a positive relationship between Internet use, e.g., chatting or e-mailing, and

mental disorders [26]. Most of these studies found depression to be positively associated with

online behavior, especially the use of SNSs like Facebook [27–31]. A positive correlation

between depression and time spent on Facebook has been described [32]. In contrast, some

studies found no relationship between depression and SNSs use [33]. Furthermore, a positive

relationship was found between the Narcissistic Personality Disorder and Facebook use, e.g.,

number of online-friends [34].

Regardless of the dual-factor model of mental health [35,36] which describes positive men-

tal health and mental illness (negative mental health) as two interrelated but separate unipolar

dimensions of mental health [37], most studies that investigated the association between men-

tal health and the use of social networks focused only on mental disorders. However, the rela-

tionship between the use of SNSs and positive mental health variables, such as happiness,

resilience, life satisfaction and social support [38–41] is seldom investigated, and the available

results are inconsistent. While some studies have shown a positive relationship between well-

being, happiness and SNSs use [42–46], other studies described a negative association between

these variables [47].

Furthermore, most authors investigated only SNSs users, for example users of Facebook, in

their studies on the relationship between mental health variables or personality traits and

online behavior. Comparisons between individuals who are users of a specific SNS and those

who do not use the particular SNS are rare. Studies examining such comparisons showed sig-

nificant differences. While Facebook users had higher values of narcissism and extraversion,

Facebook non-users showed higher values of conscientiousness [48,49].

Considering the described results of earlier studies and the high impact of SNSs like Face-

book on people’s everyday life, the present study aimed to fill this gap in research by compar-

ing Facebook users and Facebook non-users regarding the personality traits narcissism, self-

esteem and the “Big Five” (neuroticism, extraversion, openness to experiences, agreeableness,

conscientiousness) and mental health variables. Considering the dual-factor model of mental

health [35–37], we aimed to investigate negative (depression symptoms, anxiety symptoms,

stress symptoms) as well as positive (subjective happiness, resilience, life satisfaction, social

support) variables of mental health.
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Given that only little is known about differences in mental health (negative factors, such as

anxiety; positive factors, such as life satisfaction, see also [50]) between Facebook users and

Facebook non-users, the natures of the current study is exploratory. Based on the knowledge

about the investigated constructs, we expected Facebook users to have higher values of narcis-

sism (Hypothesis 1a) and extraversion (Hypothesis 1b) than Facebook non-users. The level of

conscientiousness was assumed to be higher in the group of Facebook non-users (Hypothesis

1c). Depression was expected to be higher in the group of Facebook users (Hypothesis 2).

Resilience, social support, happiness and life satisfaction were assumed to be associated with

depression, anxiety and stress in both groups (Hypothesis 3).

Furthermore, we investigated whether the levels of self-esteem, neuroticism, agreeableness,

anxiety and stress, as well as happiness, resilience, life satisfaction and social support differ

between Facebook users and Facebook non-users. Also, the relationship between narcissism,

self-esteem and the “Big Five”, on the one hand, and depression, anxiety and stress symptoms,

on the other hand, was analyzed.

Materials and Methods

Procedure and participants

The present study belongs to the ongoing BOOM (Bochum Optimism and Mental Health)

project aiming to investigate risk and protective factors of mental health [50–52]. All data of

the present study were collected with an online self-report questionnaire on the research plat-

form www.unipark.de. We sent a collective e-mail invitation to all students of the Ruhr-Uni-

versität Bochum containing a link to the online questionnaire. Participation was possible

between October 2015 and December 2015. Research and Ethics Committee approval of the

Ethics Committee of the Faculty of Psychology of the Ruhr-Universität Bochum for the imple-

mentation of the study was received. We followed all national regulations and laws regarding

human subjects research, and obtained the required permissions to conduct the present study.

Participants were properly instructed and gave online informed consent to participate. The

dataset used in the present study is available in S1 Dataset.

The total sample included 945 students of the Ruhr-Universität Bochum. 790 participants

(228 men, 562 women; age (years): M = 23.42, SD = 5.02, range: 17–58) were identified as Face-

book users. 155 participants (56 men, 99 women; age (years): M = 25.28, SD = 6.35, range: 17–

52) were not members of the SNS Facebook.

Measures

To assess happiness, the Subjective Happiness Scale (SHS) was used [53]. The one-dimensional

questionnaire consisted of four items rated on a 7-point Likert scale (range: 1–7; scale reliabil-

ity: Cronbach’s alpha = .82).

The Satisfaction with Life Scale (SWLS) was used to measure global life satisfaction [54].

The five items of this one-dimensional questionnaire were rated on a 7-point Likert scale

(1 = strongly disagree; 7 = strongly agree; scale reliability: Cronbach’s alpha = .92) [55].

To measure resilience, the one-dimensional German Resilience Scale 11 (RS-11) was used

[56,57]. Participants rated 11 items on a 7-point Likert scale (1 = disagree; 7 = agree; scale reli-

ability: Cronbach’s alpha = .91).

Subjective experienced or anticipated support from the social network was measured with

the one-dimensional German Questionnaire Social Support (F-SozU K-14) [58] consisting of

14 items rated on a 5-point Likert scale (1 = not true; 5 = true; scale reliability: Cronbach’s

alpha = .94).
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Narcissism was measured with the 13 force-choice format items of the Narcissistic Person-

ality Inventory 13 (NPI-13; scale reliability: Cronbach’s alpha = .82) [59].

The personality traits of the “Big Five” were assessed with the Big Five Inventory 10 (BFI-10)

[60]. The ten items were rated on a 5-point Likert scale (1 = disagree strongly; 5 = agree

strongly). Respectively, two items belonged to one of the five scales extraversion (scale reliability:

Cronbach’s alpha = .89), agreeableness (Cronbach’s alpha = .74), conscientiousness (Cronbach’s

alpha = .82), neuroticism (Cronbach’s alpha = .86), and openness (Cronbach’s alpha = .79).

To measure the participants’ self-esteem, the German version of the Single-Item Self-

Esteem Scale (SISE) was used [61]. Participants were asked to rate on a 5-point Likert scale

how much the statement “I have high self-esteem.” applied to themselves (1 = not very true of

me; 5 = very true of me).

The Depression Anxiety Stress Scales 21 (DASS-21) were applied to measure depression,

anxiety and stress symptoms [62,63]. The whole questionnaire consisted of three reliable

7-item scales, which were rated on 4-point Likert scales (0 = did not apply to me at all;

3 = applied to me very much or most of the time; scale reliability: depression: Cronbach’s

alpha = .83, anxiety: Cronbach’s alpha = .78, stress: Cronbach’s alpha = .87) [64,65].

Furthermore, participants were asked about their social media use. First, Internet use was

measured (“How often do you use the Internet as a whole?”). In the next step, the SNSs use

was assessed (“How often do you use social networking sites?”). The answer for both questions

was given on a 7-point Likert scale (0 = never; 1 = less than once a month; 2 = once or twice a

month; 3 = once a week; 4 = once or twice a week; 5 = once a day; 6 = more than once a day).

Then, participants were asked whether they are a member of the SNSs Facebook, Twitter,

Instagram, Tumblr, Google+ or any other platform (0 = no; 1 = yes).

Statistical analyses

The Statistical Package for the Social Sciences (SPSS) version 21 was used for all statistical anal-

yses [66,67]. First, the means of the investigated personality traits and mental health variables

were compared between Facebook users and Facebook non-users by calculating multivariate

analysis of variance (MANOVA). Following Steven’s [67] recommendation not to use more

than ten dependent variables in one MANOVA, we conducted two MANOVAs. The first anal-

ysis included self-esteem, narcissism and the “Big Five” traits. Since Box’s test was non-signifi-

cant, we used Pillai’s trace as a multivariate test. The second analysis included the mental

health variables life satisfaction, resilience, social support, happiness, depression, anxiety, and

stress. Here, Box’s test was significant, therefore, the Hotelling’s trace statistics were used.

However, all four multivariate tests showed similar results.

Next, the association between the investigated variables was assessed by zero-order bivariate

correlations separately in each of the groups. Further, we conducted two multiple linear regres-

sion analyses. First, the variables age, gender, self-esteem, narcissism and the traits of the “Big

Five” were taken as independent variables, and depression, anxiety and stress, successively, as

dependent variables. Next, the variables age, gender, happiness, life satisfaction, resilience and

social support served as independent variables, and depression, anxiety and stress, successively,

as dependent variables.

Results

All investigated variables were close to normally distributed (indicated by Kolmogorov-Smir-

nov test, analyses of skew, kurtosis, and histogram).

Table 1 shows the descriptive statistics of the social media use of both groups. All partici-

pants used the Internet. 93.4% of the Facebook users and 89% of the Facebook non-users used
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the Internet daily (sum of “more than once a day” and “once a day”). SNSs in general were

used by 54.8% of the Facebook users daily. 53.5% of the Facebook non-users used SNSs in

varying frequency, e.g., 5.8% used them daily and 22.6% less than once a month. Facebook

users reported memberships on up to four other SNSs, in particular Instagram. Facebook non-

users were members on up to three different SNSs. Most of them were members on Twitter,

followed by Instagram and Tumblr.

Comparison of personality traits and mental health variables between

Facebook users and Facebook non-users

Table 2 presents the descriptive statistics of the measured constructs separately for Facebook

users and Facebook non-users as well as the results of the two MANOVAs. First, self-esteem,

narcissism and the “Big Five” traits were compared between the two groups. Pillai’s trace was

significant, V = .037, F(7,937) = 5.101, p< .001, partial eta squared = .037, demonstrating sig-

nificant differences between the two groups. Then, both groups were compared regarding the

mental health variables. Hotelling’s trace was significant, T = .028, F(7,937) = 3.792, p< .001,

partial eta squared = .028. Thus, also the level of the mental health variables differed between

the groups.

Results reveal that Facebook users had significantly higher means of self-esteem, narcissism,

extraversion, life satisfaction, social support and subjective happiness than Facebook non-

Table 1. Descriptive statistics of social media use of Facebook users and Facebook non-users.

Facebook users (N = 790) Facebook non-users (N = 155)

N (%) N (%)

Internet use

(0) “never” 0 0

(1) “less than once a month” 3 (0.4) 1 (0.6)

(2) “once or twice a month” 2 (0.3) 2 (1.3)

(3) “once a week” 15 (1.9) 2 (1.3)

(4) “once or twice a week” 32 (4.1) 12 (7.7)

(5) “once a day” 101 (12.8) 22 (14.2)

(6) “more than once a day” 637 (80.6) 116 (74.8)

SNSs use

(0) “never” 0 72 (46.5)

(1) “less than once a month” 51 (6.5) 35 (22.6)

(2) “once or twice a month” 43 (5.4) 15 (9.7)

(3) “once a week” 92 (11.6) 12 (7.7)

(4) “once or twice a week” 171 (21.6) 12 (7.7)

(5) “once a day” 155 (19.6) 4 (2.6)

(6) “more than once a day” 278 (35.2) 5 (3.2)

SNSs membership

Facebook 790 (100.0) 0

Twitter 79 (10.0) 19 (12.3)

Instagram 205 (25.9) 17 (11.0)

Tumblr 52 (6.6) 17 (11.0)

Google+ 45 (5.7) 6 (3.9)

Any other platform 46 (5.8) 12 (7.7)

SNSs = social networking sites; due to rounding, the sum of listed figures may be higher/lower than 100%.

doi:10.1371/journal.pone.0166999.t001
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users. In contrast, Facebook non-users showed marginally higher values of depression symp-

toms. We found no significant differences for the means of resilience, agreeableness, conscien-

tiousness, neuroticism, openness, anxiety and stress symptoms.

Correlations: Personality traits and mental health variables

In both groups, extraversion and self-esteem were significantly negatively related to depres-

sion, anxiety and stress symptoms. Conscientiousness correlated significantly negatively with

depression. In contrast, neuroticism correlated significantly positively with depression, anxiety

and stress symptoms.

Only in the Facebook user group, agreeableness was significantly negatively related to

depression and stress symptoms (see Table 3).

In both groups, life satisfaction, resilience, social support and subjective happiness corre-

lated significantly negatively with depression, anxiety and stress symptoms (see Table 3).

To analyze additional possible differences between the two subsamples regarding the mag-

nitude of described correlations, the effect size Cohen’s q [68] was calculated. Before these cal-

culations, Bonferroni correction (level of significance: p< .05, two-tailed) was conducted to

correct multiple comparisons. We found significant group differences for the correlation of

resilience with depression, anxiety and stress symptoms (all: q� .200, small effect). They were

significantly higher in Facebook users compared to Facebook non-users.

Table 4 presents the relationships between positive variables of mental health and personal-

ity traits. In both groups, life satisfaction, resilience, social support and happiness correlated

significantly positively with extraversion and self-esteem and significantly negatively with neu-

roticism. However, there were some differences between the two groups. The following results

Table 2. Means, standard deviations, mean comparisons of personality traits and of mental health variables between Facebook users and Face-

book non-users.

Facebook users (N = 790) Facebook non-users (N = 155)

M (SD) M (SD) F p

1. MANOVA

SISE 3.39 (1.04) 3.06 (1.23) 11.695 < .01

NPI-13 3.93 (2.29) 3.44 (2.21) 5.953 < .05

BFI-10: Extraversion 6.43 (1.96) 5.65 (2.18) 19.558 < .001

BFI-10: Agreeableness 6.44 (1.59) 6.30 (1.73) .976 .324

BFI-10: Conscientiousness 6.95 (1.75) 7.05 (1.86) .443 .506

BFI-10: Neuroticism 6.29 (1.90) 6.24 (2.09) .070 .792

BFI-10: Openness 7.39 (1.95) 7.60 (2.01) 1.541 .215

2. MANOVA

SWLS 25.03 (6.19) 23.61 (6.78) 6.598 < .05

RS-11 59.69 (8.91) 58.17 (10.86) 3.528 .061

F-sozU K-14 60.75 (9.22) 57.89 (11.41) 11.428 < .01

SHS 18.79 (5.10) 17.39 (5.93) 9.180 < .01

DASS-21: Depression 4.36 (4.50) 5.14 (5.22) 3.727 .054

DASS-21: Anxiety 3.39 (3.80) 3.70 (4.46) .776 .379

DASS-21: Stress 6.41 (4.76) 5.98 (5.08) 1.020 .313

SISE = Singe-Item Self-Esteem Scale; NPI-13 = Narcissistic Personality Inventory 13; BFI-10 = Big Five Inventory 10; SWLS = Satisfaction with Life Scale;

RS-11 = Resilience Scale 11; F-sozU K-14 = Questionnaire Social Support; SHS = Subjective Happiness Scale; DASS-21 = Depression Anxiety Stress

Scales 21; MANOVA = multivariate analysis of variance; M = mean; SD = standard deviation; degrees of freedom of all F-values = 1,943; p = significance.

doi:10.1371/journal.pone.0166999.t002
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were only significant in the Facebook user group: positive relationship of life satisfaction, resil-

ience and happiness with narcissism; positive correlation of social support and happiness with

agreeableness; positive relationship of happiness and life satisfaction with conscientiousness.

Furthermore, resilience and social support correlated significantly positively with openness

only in the Facebook non-user group.

Regressions

Personality traits and depression, anxiety, stress symptoms. In the next step, multiple

hierarchical regression analyses were employed. First, variables age and gender as well as per-

sonality traits narcissism, self-esteem and the “Big Five” traits were taken as independent vari-

ables. Variables depression, anxiety and stress, respectively, served as dependent variables.

Regression results differed between the two subsamples.

Table 3. Correlations of personality traits, life satisfaction, resilience, social support and happiness with depression, anxiety and stress symp-

toms (Facebook users, Facebook non-users).

Facebook users (N = 790) Facebook non-users (N = 155)

Depression Anxiety Stress Depression Anxiety Stress

SISE -.515** -.413** -.409** -.501** -.425** -.420**

NPI-13 -.061 -.052 .031 -.016 -.047 .020

BFI-10: Extraversion -.293** -.232** -.162** -.378** -.277** -.241**

BFI-10: Agreeableness -.141** -.039 -.154** -.088 .044 -.007

BFI-10: Conscientiousness -.169** -.058 -.009 -.182 -.078 -.027

BFI-10: Neuroticism .341** .418** .508** .409** .409** .512**

BFI-10: Openness -.024 -.053 -.023 -.082 -.026 -.049

SWLS -.564** -.374** -.416** -.609** -.468** -.495**

RS-11 -.466** -.339** -.333** -.589** -.503** -.491**

F-sozU K-14 -.445** -.386** -.293** -.491** -.410** -.420**

SHS -.638** -.383** -.479** -.656** -.495** -.507**

SISE = Singe-Item Self-Esteem Scale; NPI-13 = Narcissistic Personality Inventory 13; BFI-10 = Big Five Inventory 10; SWLS = Satisfaction with Life Scale;

RS-11 = Resilience Scale 11; F-sozU K-14 = Questionnaire Social Support; SHS = Subjective Happiness Scale.

**p < .01.

doi:10.1371/journal.pone.0166999.t003

Table 4. Correlations between personality traits and positive variables of mental health (Facebook users and Facebook non-users).

Facebook users (N = 790) Facebook non-users (N = 155)

SWLS RS-11 F-sozU K-14 SHS SWLS RS-11 F-sozU K-14 SHS

SISE .455** .495** .348** .571** .603** .586** .418** .619**

NPI-13 .153** .210** .094 .142** .149 .126 .075 .027

BFI-10: Extraversion .308** .365** .410** .384** .386** .372** .414** .431**

BFI-10: Agreeableness .064 .050 .106** .180** .119 -.051 .038 .148

BFI-10: Conscientiousness .165** .351** .086 .129** .088 .227** -.065 .117

BFI-10: Neuroticism -.290** -.358** -.203** -.413** -.484** -.515** -.279** -.435**

BFI-10: Openness -.052 .078 .054 .071 .082 .228** .242** .029

SISE = Singe-Item Self-Esteem Scale; NPI-13 = Narcissistic Personality Inventory 13; BFI-10 = Big Five Inventory 10; SWLS = Satisfaction with Life Scale;

RS-11 = Resilience Scale 11; F-sozU K-14 = Questionnaire Social Support; SHS = Subjective Happiness Scale.

**p < .01.

doi:10.1371/journal.pone.0166999.t004
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In the Facebook user group, the total model explained 32.8% of the variance of the depres-

sion scale, F(9,780) = 42.219, p< .001. Age, gender and openness were not significantly associ-

ated with depression symptoms. In contrast, we found significant associations of depression

symptoms with self-esteem (standardized beta = -.444), narcissism (standardized beta = .127),

extraversion (standardized beta = -.122), and conscientiousness (standardized beta = -.112), all:

p< .001. Also, the associations between depression symptoms and neuroticism (standardized

beta = .122, p< .01) as well as agreeableness (standardized beta = -.075, p< .05) were signifi-

cant. Analysis of the confidence intervals showed that self-esteem had the highest association

with depression in comparison to the other independent variables of this model. In the Face-

book non-user group, depression symptoms were significantly associated with self-esteem

(standardized beta = -.366, p< .001) and extraversion (standardized beta = -.202, p< .01). The

total model explained 36.8% of the variance of the depression scale, F(9,145) = 9.397, p< .001.

Furthermore, in the Facebook user group, 25.5% of the variance of the anxiety scale was

explained by the total model, F(9,780) = 29.666, p< .001. Age (standardized beta = -.066,

p< .05), self-esteem (standardized beta = -.273, p< .001), narcissism (standardized beta =

.106, p< .01), extraversion (standardized beta = -.105, p< .01) and neuroticism (standardized

beta = .270, p< .001) were significantly associated with anxiety symptoms. In the Facebook

non-user group, 24.6% of the variance was explained by the total model, F(9,145) = 5.267,

p< .001. Significant associations were found between anxiety symptoms and self-esteem

(standardized beta = -.264, p< .01) as well as neuroticism (standardized beta = .214, p< .05).

In the next step, the model with the stress scale as the dependent variable was calculated. In

the Facebook user group, 32.9% of the variance was explained by the total model, F(9,780) =

42.490, p< .001. Stress symptoms were significantly associated with self-esteem (standardized

beta = -.259, p< .001), narcissism (standardized beta = .144, p< .001), agreeableness (stan-

dardized beta = -.092, p< .01) and neuroticism (standardized beta = .386, p< .001). In the

Facebook non-user group, 31.1% of the variance was explained by the total model, F(9,145) =

7.288, p< .001. Significant associations were found between stress symptoms and self-esteem

(standardized beta = -.196, p< .05) as well as neuroticism (standardized beta = .411, p< .001).

Positive variables of mental health and depression, anxiety, stress symptoms. Next,

multiple regression analyses were calculated with the variables age, gender, life satisfaction,

resilience, social support and happiness as independent variables and depression, anxiety and

stress symptoms, respectively, as dependent variables.

In the Facebook user group, 46.8% of the variance of the depression scale was significantly

explained by the total model, F(6,783) = 114.759, p< .001. Depression symptoms were signifi-

cantly associated with age (standardized beta = -.084, p< .01), life satisfaction (standardized

beta = -.226, p< .001), social support (standardized beta = -.117, p< .001) and happiness

(standardized beta = -.397, p< .001). Happiness had the highest association with depression

symptoms compared with the other independent variables of the model (no overlaps of the

confidence intervals). In the Facebook non-user group, 55% of the variance of the depression

scale was explained by the total model, F(6,148) = 30.198, p< .001. Depression symptoms

were significantly associated with age (standardized beta = -.187, p< .01), life satisfaction

(standardized beta = -.244, p< .05), resilience (standardized beta = -.178, p< .05) and happi-

ness (standardized beta = -.321, p< .001).

Regression results for the anxiety scale showed that in the Facebook user group the total

model explained 24.7% of the variance, F(6,783) = 42.890, p< .001. Anxiety symptoms were

significantly associated with age (standardized beta = -.140, p< .001), gender (standardized

beta = -.115, p< .001), life satisfaction (standardized beta = -.167, p< .001), social support

(standardized beta = -.233, p< .001) and happiness (standardized beta = -.116, p< .01). In the

Facebook non-user group, 35.9% of the variance was explained by the total model, F(6,148) =
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13.787, p< .001. Significant associations were found between anxiety symptoms and age (stan-

dardized beta = -.179, p< .05), resilience (standardized beta = -.220, p< .05) as well as happi-

ness (standardized beta = -.221, p< .05).

Furthermore, in the Facebook user group, the total model explained 28.4% of the variance

of the stress scale, F(6,783) = 51.860, p< .001. Stress symptoms were significantly associated

with age (standardized beta = -.107, p< .01), gender (standardized beta = -.149, p< .001), life

satisfaction (standardized beta = -.194, p< .001) and happiness (standardized beta = -.312,

p< .001). In the Facebook non-user group, 35.7% of the variance of the stress scale was

explained by the total model, F(6,148) = 13.692, p< .001. Significant associations were found

between stress symptoms and age (standardized beta = -.152, p< .05) as well as happiness

(standardized beta = -.220, p< .05).

Discussion

The present exploratory study is one of the first investigations to compare Facebook users and

Facebook non-users concerning concurrently the relationship between personality traits and

mental health (negative and positive variables).

Present results confirm the assumption of systematic differences between Facebook users

and Facebook non-users. Facebook users expressed higher values of narcissism (confirmation

of Hypothesis 1a) and extraversion than Facebook non-users (confirmation of Hypothesis 1b).

These results resemble earlier findings [48,49]. Some studies constituted a positive association

between narcissism and Facebook use [24]. They described intensive Facebook users as self-

centric, egoistic and self-confident. Simultaneously, these members are sociable and interest-

ing partners for superficial interactions that frequently take place on Facebook [23]. In contrast

to earlier results of studies conducted on Facebook [49], in the present study, Facebook users

and Facebook non-users did not differ regarding the level of conscientiousness (contradicting

Hypothesis 1c). Also no significant differences of agreeableness, neuroticism and openness

were found. It should be emphasized that the present study only focused on the use of the SNS

Facebook and did not consider other SNSs used by the participants of the present investiga-

tion. Thus, all assumptions can only be made for the platform Facebook.

Earlier investigations of the association between the construct self-esteem and the use of

SNSs have shown inconsistent findings for several platforms. Mehdizadeh [15] described a

negative relationship between Facebook use in the USA and self-esteem. In contrast, Wang

et al. [17] found a positive association between interaction on a Chinese SNS and self-esteem.

One could argue that these differences could partly be explained by cultural (individualistic

culture in the USA, collectivistic culture in China) differences [69]. However, in a study on a

German SNS (individualistic culture), Brailovskaia [16] described similar results to Wang et al.

[17]. Current results reveal that Facebook users have a higher self-esteem than Facebook non-

users. Such inconsistent findings of studies on different SNSs emphasize that in order to

understand the relationship between personality and social media use, a more global view—

focusing not only on one SNS—is necessary [70]. Therefore, future studies should compare

additional countries and their cultural characteristics with respect to the use of different SNSs

and self-esteem.

One possible explanation for the described inconsistent findings is the following one. Social

needs have been shown to be an important motive for Facebook use [71] and social media use

as a whole [70]. Shyness and withholding are characteristics of people with low self-esteem [72].

Such persons rarely initiate social interactions and often feel lonely [73]. The absence of face-to-

face confrontations on SNSs makes it easier to interact with other members. People with a low

self-esteem profit from the use of SNSs by making new acquaintances and friends and satisfy
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their need to belong [71,74]. Facebook, for example, presumes a high amount of self-disclosure

from its members, which requires a certain level of self-esteem and self-confidence [75]. Face-

book members become online-friends and get “Likes” on photos and status updates from each

other [76,77]. It can be assumed that the self-esteem of a shy person who does not have many

offline-friends and often feels lonely is positively reinforced and increased by getting “Likes” for

uploaded photos [46,71]. Probably, participants in studies showing a negative relationship

between self-esteem and the use of SNSs use were not long-term users of social platforms. In

contrast, studies that postulated a positive association between self-esteem and SNSs use investi-

gated participants with long-term membership. However, this assumption should be examined

in longitudinal studies; the development of self-esteem with respect to the duration of member-

ship on different social networks, not only Facebook, could be analyzed over several years.

In the present study, resilience values did not significantly differ between groups. However,

Facebook users showed higher values of subjective happiness, life satisfaction and social sup-

port than Facebook non-users. One possible explanation is that Facebook users engage in a lot

of social interactions [24]. “Likes” and positive comments by online-friends serve as positive

feedback satisfying the users’ need for belonging and admiration [23,71]. The feeling of

belonging increases their conviction of social support, reinforces their life satisfaction and

makes them happier [44,78]. Probably, people who are happy and satisfied with their lives are

more willing to upload photos of parties and events and like to share their experiences in status

updates more than sad and dissatisfied people. Surely, an interconnection between Facebook

use and the level of the positive variables can be assumed. However, such conclusions disre-

gard the fact that both Facebook users and non-users also use other platforms, which could be

associated with their mental health variables. Longitudinal research is needed to investigate

these assumptions and possible causalities.

Interestingly, the sample of Facebook non-users showed a slightly higher value of depres-

sion symptoms than Facebook users (contradicting Hypothesis 2). Earlier studies mostly

described a positive relationship between the use of SNSs, e.g., Facebook, and depression

[34,79]. However, in some studies no significant relationship was found [33]. The inconsistent

results could partly be explained by differing operationalization of Facebook use. A standard-

ized method to measure Facebook use is necessary to shed light on the relationship between

depression and Facebook use. Furthermore, in the present study, Facebook users showed

higher values of happiness, life satisfaction and social support. This could partly be the reason

for their lower depression values compared to Facebook non-users, considering that these var-

iables predict depression [38,80].

However, no significant group differences were found for anxiety and stress symptoms,

even though the values of the positive variables—described as significant predictors of anxiety

and stress in earlier studies [41,81]–were higher in the Facebook user group. This speaks for

the dual-factor model of mental health which describes two interrelated but separate unipolar

mental health dimensions (positive and negative) [35–37]. Accordingly, a mentally healthy

person has a high level of emotional, psychological and social well-being and a low level of psy-

chopathologies [82].

According to earlier results [40,41], in both groups depression, anxiety and stress symptoms

were negatively related to life satisfaction, resilience, social support and happiness (confirma-

tion of Hypothesis 3). People who receive support from their online and/or offline social net-

work develop higher values of resilience and well-being [78,83–85]. Resilient people are more

optimistic and happier than those with lower resilience values [40]. They have increased ability

to manage stressful and fearful situations that involves individual and social resources [86–88].

Happiness and life satisfaction protect mental health by increasing individual resistance

against depression, anxiety and stress [39,42].
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Present results demonstrate that depression, anxiety and stress symptoms are associated

with certain personality traits. In both groups, depression, anxiety and stress values correlate

positively with neuroticism. Neurotic persons are highly sensitive to stress. In stressful, ambig-

uous situations they tend to show high values of anxiety and depression symptoms and are

unable to adequately manage such situations [89]. In contrast, extraversion and self-esteem are

negatively associated with depression, anxiety and stress symptoms. Extraverted people have a

high need for social interactions. If this need is satisfied, their well-being, happiness and life

satisfaction increase [90]. Such persons are perceived as sociable and popular interaction part-

ners who usually receive a lot of social support and are, therefore, well protected against nega-

tive mental health.

Only in the Facebook user group, agreeableness correlated significantly negatively with

depression and stress symptoms. It can be assumed that Facebook members who behave agree-

ably towards other users by writing positive comments to status updates also receive more pos-

itive feedback to their own online postings [91]. This makes them happier and their feeling of

social support increases. This assumption is supported by the positive correlations of agree-

ableness with happiness and social support found only in the group of Facebook users. Fur-

ther, only in this group’s regression analyses agreeableness was associated with depression,

anxiety and stress symptoms.

In the regression analyses, comparing the Facebook non-user group to Facebook users,

fewer traits were associated with the negative mental health variables, especially with anxiety

symptoms.

The present study compared Facebook users and Facebook non-users, showing significant

differences regarding personality traits and mental health variables. People using Facebook

have higher values of, e.g., happiness and life satisfaction as well as personality traits such as

narcissism compared to non-users of Facebook. Furthermore, there seems to be a stronger

association between personality traits, on the one hand, and depression, anxiety and stress

symptoms, on the other hand, in the group of Facebook users. However, does this mean that

Facebook use increases positive variables of mental health as well as personality traits? Further

studies should investigate this important question raised by the present results. An affirmation

of this question would suggest that Facebook use helps to improve mental health making its

users more resistant against, e.g., depression. Therefore, it would be beneficial to integrate the

use of the SNS Facebook into prevention programs for mental health [79]. Considering the

large potential of Facebook in providing social support and satisfying the need to belong [71],

the use of this platform could be especially meaningful to people without offline social support.

Unlike to face-to-face interaction, in online interactions users can take time to think through

their course of action and practice managing stressful situations in order to develop appropri-

ate, resilient behavior.

However, such assumptions would also suggest that traits such as narcissism increase with

the use of Facebook. Some authors of earlier studies have already expressed this concern

emphasizing that especially younger users of platforms like Facebook show increased narcis-

sism values [92,93]. Longitudinal research will shed more light on these assumptions and

suggestions.

Limitations and further research

The present study had an exploratory character and did not aim to analyze online behavior. It

focused only on the membership on the SNS Facebook and not on the use of other SNSs or

social media use as a whole.
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By distinguishing Facebook users from Facebook non-users, we derived important insights

about their diversity. However, some methodical and content-related limitations have to be

considered when interpreting the present results.

Participants of the present study were asked about the frequency of SNSs use and about

their membership on SNSs as a whole. Results showed that Facebook users were members of

up to four other SNSs. Also, not all Facebook non-users disclaimed the use of SNSs. In the

Facebook non-use group, the membership on up to three different SNSs was described. 53.5%

of the Facebook non-users used SNSs in varying frequency. However, participants were not

asked how often they used the individual SNSs. Thus, it cannot be excluded that in both groups

time was spent on other SNSs than Facebook, which partly could have caused the found

differences.

In order to at least partially constrain this limitation, possible differences between Facebook

non-users who answered “never” to use SNSs (N = 72) and those who used SNSs in varying

frequency (N = 83) were investigated by calculating two further MANOVAs. The first analysis

included the personality traits as dependent variables. In the second analysis, all mental health

variables were included. Both MANOVAs showed no significant results indicating no signifi-

cant differences within the Facebook non-user group regarding personality traits and mental

health variables. Nonetheless, regarding earlier studies which described the reward function of

social media use as a whole [70], it is advisable to investigate the use of further SNSs, such as

Twitter and Instagram, and not only to focus on the use of only one SNS in future research.

This would increase the generalizability of the results.

Considering the significant results of the present study focusing on Facebook use and ear-

lier studies analyzing the association between activities on other SNSs and personality traits

[23,94], the investigation of the relationship between behavior on social platforms and mental

health seems to be a worthwhile topic of research. To increase the reliability of this investiga-

tion, a combination of subjective behavior reports of user habits and objective quantitative

measures, e.g., number of online-friends and uploaded images, should be used to analyze

online behavior.

Present results reveal differences between Facebook users and people who do not use this

SNS. Facebook users have higher values of life satisfaction, social support and subjective happi-

ness than Facebook non-users. Considering that these factors protect mental health, Facebook

users should also have a decreased probability to develop mental disorders. However, only a

marginally higher value of depression symptoms was found in the Facebook non-user group

compared with the Facebook user group. The values of anxiety and stress symptoms did not

differ between the groups. Future research should replicate and continue the present investiga-

tion, by taking into consideration mental disorders such as obsessive-compulsive disorder or

social phobia for comparison. Thereby, more specific measuring instruments than the DASS-

21 should be used to measure depression, anxiety and stress.

Furthermore, to prove the generalization of present results, future studies should investigate

their replicability using an older sample with a broader age range.

It should also be mentioned that the unequal group size of Facebook users and Facebook

non-users limits the drown conclusions. However, the present study investigated only German

university students. This partly explains the high amount of Facebook users in the sample, con-

sidering that this SNS plays an increased role in young people’s daily life [48]. Also, according

to the German Federal Statistical Office in 2015 93% of the German students used SNSs and

7% did not use any SNS [95]. In our sample, 92.4% used SNSs and 7.6% did not use SNSs.

Thus, our distribution fits the distribution of the German population.

Additionally, recent studies showed that Facebook gets more and more older users making

it more difficult to find a sufficient number of Facebook non-users for comparison studies [96].
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Furthermore, as already described, the use of other SNSs and social media use as a whole

should be considered in future studies.
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20. Schütz A, Marcus B, Sellin I. Measuring narcissism as a personality construct: Psychometric properties

of a long and a short version of the German Narcissistic Personality Inventory (NPI). Diagnostica. 2004;

50(4): 202–18.

21. Twenge JM, Konrath S, Foster JD, Campbell WK, Bushman BJ. Egos inflating over time: A cross-tem-

poral meta-analysis of the Narcissistic Personality Inventory. J Pers. 2008; 76(4): 875–901. doi: 10.

1111/j.1467-6494.2008.00507.x PMID: 18507710

22. Brailovskaia J, Bierhoff HW. Sensation Seeking Narcissists, Extraversion and Self-Presentation in

social Networks in Web 2. 0. J Bus Media Psychol. 2012; 3: 43–56.

23. Brailovskaia J, Bierhoff HW. Cross-cultural narcissism on Facebook: Relationship between self-presen-

tation, social interaction and the open and covert narcissism on a social networking site in Germany and

Russia. Comput Human Behav. 2016; 55: 251–7.

24. Buffardi LE, Campbell WK. Narcissism and Social Networking Web sites. Pers Soc Psychol Bull. 2008;

34(10): 1303–14. doi: 10.1177/0146167208320061 PMID: 18599659

25. DeWall CN, Buffardi LE, Bonser I, Campbell WK. Narcissism and implicit attention seeking: Evidence

from linguistic analyses of social networking and online presentation. Pers Indiv Differ. 2011; 51(1): 57–

62.

26. Rosen LD, Cheever NA, Carrier LM. iDisorder: Understanding our obsession with technology and over-

coming its hold on us. New York, NY: Palgrave Macmillan; 2012.

27. Davila J, Hershenberg R, Feinstein BA, Gorman K, Bhatia V, Starr LR. Frequency and Quality of Social

Networking Among Young Adults: Associations With Depressive Symptoms, Rumination, and Co-rumi-

nation. Psychol Pop Media Cult. 2012; 1(2): 72–86. doi: 10.1037/a0027512 PMID: 24490122

28. Huang C. Internet Use and Psychological Well-being: A Meta-Analysis. Cyberpsychol Behav Soc Netw.

2010; 13(3): 241–9. PMID: 20557242

29. Kalpidou M, Costin D, Morris J. The Relationship Between Facebook and the Well-Being of Undergrad-

uate College Students. Cyberpsychol Behav Soc Netw. 2011; 14(4): 183–9. doi: 10.1089/cyber.2010.

0061 PMID: 21192765

Facebook, Personality and Mental Health

PLOS ONE | DOI:10.1371/journal.pone.0166999 December 1, 2016 14 / 17

http://dx.doi.org/10.1089/cyber.2010.0267
http://dx.doi.org/10.1089/cyber.2010.0267
http://www.ncbi.nlm.nih.gov/pubmed/21288075
http://dx.doi.org/10.1089/cpb.2007.0056
http://dx.doi.org/10.1089/cpb.2007.0056
http://www.ncbi.nlm.nih.gov/pubmed/18422409
http://dx.doi.org/10.1089/cyber.2009.0257
http://www.ncbi.nlm.nih.gov/pubmed/20712493
http://dx.doi.org/10.1111/j.1467-6494.2008.00507.x
http://dx.doi.org/10.1111/j.1467-6494.2008.00507.x
http://www.ncbi.nlm.nih.gov/pubmed/18507710
http://dx.doi.org/10.1177/0146167208320061
http://www.ncbi.nlm.nih.gov/pubmed/18599659
http://dx.doi.org/10.1037/a0027512
http://www.ncbi.nlm.nih.gov/pubmed/24490122
http://www.ncbi.nlm.nih.gov/pubmed/20557242
http://dx.doi.org/10.1089/cyber.2010.0061
http://dx.doi.org/10.1089/cyber.2010.0061
http://www.ncbi.nlm.nih.gov/pubmed/21192765


30. Steers MLN, Wickham RE, Acitelli LK. Seeing Everyone Else’s Highlight Reels: How Facebook Usage

Is Linked to Depressive Symptoms. J Soc Clin Psychol. 2014; 33(8): 701–31.

31. Van der Aa N, Overbeck G, Engels RCME, Scholte RHJ, Meerkerk GJ, Van den Eijnden RJJM. Daily

and compulsive Internet use and well-being in adolescence: A diathesis-stress model based on Big

Five Personality traits. J Youth Adolesc. 2009; 38: 765–76. doi: 10.1007/s10964-008-9298-3 PMID:

19636779

32. Pantic I, Damjanovic A, Todorovic J, Topalovic D, Bojovic-Jovic D, Ristic S, et al. Association between

Online Social Networking and Depression in High School Students: Behavioral Physiology Viewpoint.

Psychiatr Danub. 2012; 24(1): 90–3. PMID: 22447092

33. Jelenchick LA, Eickhoff JC, Moreno MA. "Facebook depression?" social networking site use and

depression in older adolescents. J Adoles Health. 2013; 52(1): 128–30.

34. Rosen LD, Whaling K, Rab S, Carrier LM, Cheever NA. Is Facebook creating “iDisorders”? The link

between clinical symptoms of psychiatric disorders and technology use, attitudes and anxiety. Comput

Human Behav. 2013; 29: 1243–54.

35. Antaramian SP, Huebner ES, Hills KJ, Valois RF. A dual-factor model of mental health: Toward a more

comprehensive understanding of youth functioning. Am J Orthopsychiatr. 2010; 80(4): 462–72.

36. Suldo SM, Shaffer EJ. Looking beyond psychopathology: The dual-factor model of mental health in

youth. School Psych Rev. 2008; 37(1): 52–68.

37. Keyes CLM. Mental illness and/or mental health? Investigating axioms of the complete state model of

health. J Consult Clin Psychol. 2005; 73(3): 539–48. doi: 10.1037/0022-006X.73.3.539 PMID:

15982151

38. Diener E, Seligman MEP. Very happy people. Psychol Sci. 2002; 13(1): 81–4. PMID: 11894851

39. Lyubomirsky S, Tkach C, DiMatteo MR. What are the differences between happiness and self-esteem?

Soc Indic Res. 2006; 78: 363–404.

40. Masten AS. Ordinary magic. Resilience processes in development. Am Psychol. 2001; 56(3): 227–38

PMID: 11315249

41. Renshaw TL, Cohen AS. Life Satisfaction as a Distinguishing Indicator of College Student Functioning:

Further Validation of the Two-Continua Model of Mental Health. Soc Indic Res. 2014; 117(1): 319–34.

42. Schimmack U, Diener E. Predictive validity of explicit and implicit self-esteem for subjective well-being.

J Res Pers. 2003; 37: 100–6.

43. Kim J, Lee JER. The Facebook paths to happiness: Effects of the number of Facebook friends and self-

presentation on subjective well-being. Cyberpsychol Behav Soc Netw. 2011; 14(6): 359–64. doi: 10.

1089/cyber.2010.0374 PMID: 21117983

44. Lin R, Utz S. The emotional responses of browsing Facebook: Happiness, envy, and the role of tie

strength. Comput Human Behav. 2015; 52: 29–38. doi: 10.1016/j.chb.2015.04.064 PMID: 26877584

45. Valenzuela S, Park N, Kee KF. Is there social capital in a social network site?: Facebook use and col-

lege students’ life satisfaction, trust, and participation. J Comput Mediat Commun. 2009; 14: 875–901.

46. Valkenburg PM, Peter J, Schouten AP. Friend networking sites and their relationship to adolescents’

well-being and social self-esteem. Cyberpsychol Behav. 2006; 9(5): 584–90. doi: 10.1089/cpb.2006.9.

584 PMID: 17034326

47. Kross E, Verduyn P, Demiralp E, Park J, Lee DS, Lin N, et al. Facebook Use Predicts Declines in Sub-

jective Well-Being in Young Adults. PLoS ONE. 2013; 8(8): e69841. doi: 10.1371/journal.pone.0069841

PMID: 23967061

48. Ljepava N, Orr RR, Locke S, Ross C. Personality and social characteristics of Facebook non-users and

frequent users. Comput Human Behav. 2013; 29(4): 1602–7.

49. Ryan T, Xenos S. Who use Facebook? An investigation into the relationship between the Big Five, shy-

ness, narcissism, loneliness, and Facebook usage. Comput Human Behav. 2011; 27: 1658–64.

50. Margraf J, Lavallee K, Zhang XC, Schneider S. Social Rhythm and Mental Health: A Cross-Cultural

Comparison. PLoS ONE. 2016; 11(3): e0150312. doi: 10.1371/journal.pone.0150312 PMID: 26954568

51. Bieda A, Hirschfeld G, Schönfeld P, Brailovskaia J, Zhang XC, Margraf J. Universal Happiness? Cross-

cultural measurement invariance of scales assessing positive mental health. Psychol Assess. In press.

52. Schönfeld P, Brailovskaia J, Bieda A, Zhang XC, Margraf J. The Effects of Daily Stress on Positive and

Negative Mental Health: Mediation Through Self-efficacy. Int J Clin Health Psychol. 2016; 16: 1–10.

53. Lyubomirsky S, Lepper HS. A Measure of Subjective Happiness: Preliminary Reliability and Construct

Validation. Soc Indic Res. 1999; 46: 137–155.

54. Diener E, Emmons RA, Larsen RJ, Griffin S. The Satisfaction With Life Scale. J Pers Assess. 1985; 49

(1): 71–5. doi: 10.1207/s15327752jpa4901_13 PMID: 16367493

Facebook, Personality and Mental Health

PLOS ONE | DOI:10.1371/journal.pone.0166999 December 1, 2016 15 / 17

http://dx.doi.org/10.1007/s10964-008-9298-3
http://www.ncbi.nlm.nih.gov/pubmed/19636779
http://www.ncbi.nlm.nih.gov/pubmed/22447092
http://dx.doi.org/10.1037/0022-006X.73.3.539
http://www.ncbi.nlm.nih.gov/pubmed/15982151
http://www.ncbi.nlm.nih.gov/pubmed/11894851
http://www.ncbi.nlm.nih.gov/pubmed/11315249
http://dx.doi.org/10.1089/cyber.2010.0374
http://dx.doi.org/10.1089/cyber.2010.0374
http://www.ncbi.nlm.nih.gov/pubmed/21117983
http://dx.doi.org/10.1016/j.chb.2015.04.064
http://www.ncbi.nlm.nih.gov/pubmed/26877584
http://dx.doi.org/10.1089/cpb.2006.9.584
http://dx.doi.org/10.1089/cpb.2006.9.584
http://www.ncbi.nlm.nih.gov/pubmed/17034326
http://dx.doi.org/10.1371/journal.pone.0069841
http://www.ncbi.nlm.nih.gov/pubmed/23967061
http://dx.doi.org/10.1371/journal.pone.0150312
http://www.ncbi.nlm.nih.gov/pubmed/26954568
http://dx.doi.org/10.1207/s15327752jpa4901_13
http://www.ncbi.nlm.nih.gov/pubmed/16367493


55. Glaesmer H, Grande G, Braehler E, Roth M. The German version of the Satisfaction with Life Scale

(SWLS): Psychometric properties, validity, and population-based norms. Eur J Psychol Assess. 2011;

27: 127–32.

56. Leppert K. RS—Resilienzskala. In: Brähler E, Schumacher J, Strauß B, Hrsg. Diagnostische Verfahren

in der Psychotherapie. Diagnostik für Klinik und Praxis, Band 1, 2. Auflage. Göttingen: Hogrefe;

2003. pp. 295–8. German.

57. Schumacher J, Leppert K, Gunzelmann T, Strauß B, Brähler E. Resilience Scale—A questionnaire to

measure the psychological resistance as a person characteristic. Z Klin Psychol Psychiatr Psychother.

2005; 53: 16–39.

58. Fydrich T, Sommer G, Tydecks S, Brähler E. Social Support Questionnaire (F-SozU): Standardization

of short form (K-14). Z Med Psychol. 2009; 18: 43–8. German.

59. Gentile B, Miller JD, Hoffman BJ, Reidy DE, Zeichner A, Campbell WK. A test of two brief measures of

grandiose narcissism: the narcissistic personality inventory-13 and the narcissistic personality inven-

tory-16. Psychol Assess. 2013; 25(4): 1120–36. doi: 10.1037/a0033192 PMID: 23815119

60. Rammstedt B, John OP. Measuring personality in one minute or less: A 10-item short version of the Big

Five Inventory in English and German. J Res Pers. 2007; 41(1): 203–12.

61. Robins RW, Hendin HM, Trzesniewski KH. Measuring global self-esteem: Construct validation of a sin-

gle-item measure and the Rosenberg Self-Esteem Scale. Pers Soc Psychol Bull. 2001; 27(2): 151–161.

62. Lovibond SH, Lovibond PF. Manual for the Depression Anxiety Stress Scales (DASS). Sydney: Psy-

chology Foundation; 1995.

63. Ng F, Trauer T, Dodd S, Callaly T, Campbell S, Berk M. The validity of the 21-item version of the

Depression Anxiety Stress Scales (DASS-21) as a routine clinical outcome measure. Acta Neuropsy-

chiatr. 2007; 19(5): 304–10. doi: 10.1111/j.1601-5215.2007.00217.x PMID: 26952943

64. Henry JD, Crawford JR. The short-form version of the Depression Anxiety Stress Scales (DASS-21):

Construct validity and normative data in a large non-clinical sample. Br J Clin Psychol. 2005; 44: 227–

39. doi: 10.1348/014466505X29657 PMID: 16004657

65. Norton PJ. Depression Anxiety and Stress Scales (DASS-21): Psychometric analysis across four racial

groups. Anxiety Stress Coping. 2007; 20(3): 253–65. doi: 10.1080/10615800701309279 PMID:

17999228

66. Corp S. IBM SPSS statistics for Macintosh, Version 21.0. Armonk, NY: IBM Corp; 2012.

67. Stevens JP. Power of the multivariate analysis of variance tests. Psychol Bull. 1980; 88: 728–37.

68. Cohen J. Statistical power analysis for the behavioral sciences. 2nd ed. Hillsdale NJ: Lawrence Erl-

baum; 1988.

69. Triandis HC. Collectivism and individualism: A reconceptualization of a basic concept in cross-cultural

psychology. In: Bagley C, Verma G, editors. Personality, cognition, and values: Cross-cultural perspec-

tives of childhood and adolescence. London: Macmillan; 1988. pp. 60–95.

70. Meshi D, Tamir DI, Heekeren HR. The emerging neuroscience of social media. Trends Cogn Sci, 2015;

19(12): 771–82. doi: 10.1016/j.tics.2015.09.004 PMID: 26578288

71. Nadkarni A, Hofmann SG. Why do people use Facebook? Pers Individ Diff. 2012; 52(3): 243–49.

72. Von Collani G, Herzberg PY. Eine revidierte Fassung der deutschsprachigen Skala zum Selbstwertge-
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