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Abstract: The present study examined whether the relationship between the Dark Triad (DT) of
personality and problematic smartphone use (PSU) can be explained by the mediating role of fear
of missing out (FOMO). The role of FoMO in this relationship has yet to be examined. A total of 457
participants completed an online survey. Results indicated that males scored high on measures as-
sessing DT of personality, while females scored high on PSU. Structural equation modelling showed
that narcissism was directly associated with PSU. FOMO partially mediated the association between
narcissism and PSU. Machiavellianism and narcissism were directly associated with FoMO. In the
fully mediated model, narcissism (but not Machiavellianism) was still associated with FoMO, and
in turn, FOMO was related to PSU. Although preliminary, the results of the present study indicated
that Machiavellianism and narcissism might represent antecedents of FoMO, in addition to the Big
Five personality traits, and both could be involved in the development of PSU.
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1. Introduction

Despite the positive advantages of smartphones, their over-use can have detrimental
effects on a minority of individuals (see [1], for a review). Problematic smartphone use
(PSU) is a recent construct defined as excessive use of a smartphone with accompanying
functional impairments in daily living, with symptoms resembling those found in sub-
stance use disorders [2]. Recently, it has been suggested that PSU shares some common-
alities with the construct of internet-use disorder, since smartphones are the most com-
mon way for individuals to access online social media applications [3]. Empirical studies
have indicated that PSU can lead to severe psychological impairments for a minority of
individuals, including anxiety (see [4], for a review, low self-esteem [5], and low self-con-
trol [6,7]. Additionally, PSU has been associated with poor sleep quality [8] and poor ac-
ademic outcomes [9].

However, smartphone use per se does not have necessarily negative effects on eve-
ryday life because individuals might become addicted to specific online channels and ap-
plications (e.g., social media) rather than the internet or smartphone itself [10]. Given the
wide utilization of smartphones among the general population, there are still some con-
cerning findings that have led researchers to investigate why some individuals are more
disposed to develop a risk of addiction to these technologies than others. It is important
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to examine the antecedents of PSU because they can be incorporated into the design and
implementation of more bespoke accurate prevention and intervention strategies.

According to the Interaction of Person-Affect-Cognition-Execution (I-PACE) model
for addictive behaviors, individuals with different personality traits can develop different
types and levels of internet-use disorders [11]. The I-PACE model has been applied to
explore the role of Big Five personality traits on different kinds of problematic or internet-
use disorders such as social media use disorder and PSU. Similarly, recent studies suggest
that the Dark Triad (DT) of personality traits [12] is positively associated with problematic
use of specific and nonspecific online activities [13,14].

Despite recommendations to explore the possible role of the DT of personality as
predictors of fear of missing out (FOMO; see [15], for a review), to date, no previous study
has yet explored this association. Consequently, the present study examined the effects of
the DT of personality and FoMO on PSU. Overall, these constructs represent significant
individual differences and the relationships among these variables with PSU have yet to
be simultaneously investigated. Therefore, the present study explored the effects of the
DT of personality on PSU and the mediating role of FoMO in this relationship.

1.1. Dark Triad of Personality and Problematic Smartphone Use

The DT of personality (i.e., [16]) is a collection of three interrelated, malevolent per-
sonality constructs: narcissism, psychopathy, and Machiavellianism [12]. More specifi-
cally, most studies have focused on the main validated dark traits [16,17] comprising nar-
cissism (behaving ostentatiously, superiority, and grandiosity), psychopathy (antisocial
and thrill-seeking behaviors, impulsivity, and lack of empathy), and Machiavellianism
(manipulativeness and deceptiveness).

The DT of personality affects a variety of behaviors in different domains, usually in
a way that is somewhat deviant. Prior research has examined the association between the
DT of personality and the problematic use of technologies [18] and other online addictive
disorders related to PSU [19]. For example, the results of a recent study suggested that the
DT of personality may play a causal role in higher PSU (with different traits having di-
verse effects among gender), and that attachment styles partially explained the association
between dark traits and PSU [13]. In a sample of university students, Kircaburun et al. [20]
found that Machiavellianism and narcissism had small significant direct effects on prob-
lematic social media use, while the partial indirect effect of narcissism via self-esteem was
significant, but the effect size was small. However, Demircioglu and Goncii Kose [21]
found no association between narcissism and Machiavellianism and social media addic-
tion, demonstrating inconsistent findings with other previous studies. Moreover, research
has also indicated that psychopathy is associated with impulsivity and emotion dysregu-
lation, making it difficult for psychopaths to control their desires to spend time on their
smartphones for pleasure and sensation-seeking purposes [13].

The results of another study indicated that social zapping (i.e., the inclination to can-
cel or switch between social schedules at the last minute in favor of more valuable alter-
natives) was mainly predicted by Machiavellianism and narcissism [22]. It should also be
noted that the DT of personality traits are not maladaptive but are the result of an indi-
vidual’s active adaptation to the environment [19]. Smartphones can be regarded as a
technological tool that allows individuals to get access to modern services and applica-
tions. However, the relationship between the DT of personality traits and PSU needs to be
further empirically explored as there is a paucity of data.

1.2. The Mediating Role of Fear of Missing Out

Fear of missing out is a psychological construct defined by an apprehension of being
absent from other individuals’ rewarding experiences and the desire to stay connected
with others’ experiences [23]. Previous studies have empirically investigated the reliabil-
ity of FOMO as well as its relationship with social media addiction and PSU, among others
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(see [15], for a review). Additionally, other studies have reported direct and indirect asso-
ciations of FoOMO with PSU as well as its mediating role [5,24-27].

Seminal literature suggests that the Big Five personality traits [28] are antecedents of
FoMO [25]. Drawing upon the I-PACE model [11], empirical evidence indicates that in-
terrelated factors such as dispositional, environmental, and behavioral reinforcement sys-
tems interact with each other to develop internet use disorders and addiction to related
technologies [14,20]. However, aside from the results that come from the aforementioned
studies, the DT of personality traits has not been investigated in relation to FoMO.

Research exploring the extent to which the DT of personality traits predict social me-
dia use have largely focused on traits such as narcissism, typically indicating that individ-
uals who score higher in narcissism are more frequent social media users (e.g., [29-31])
Since FoMO is related, among other online activities, to social media use [20], it becomes
interesting to study its association with the DT of personality. Contrarily, Machiavellian-
ism and psychopathy have shown inconsistent and contradictory results across studies
[32], therefore further research in relation to these traits is required. Additionally, the DT
of personality traits has distinct features that may generate vulnerability for problematic
online behavior. Therefore, for the first time, the potential role of the DT of personality as
determinants of FoMO was explored in the present study.

1.3. Hypotheses

There is preliminary evidence that the DT of personality predicts PSU [13]. However,
no previous study has explored if the association between the DT of personality traits and
PSU can be fully or partially explained by FoMO. Therefore, the aims of the present study
were to (i) confirm the relationship between DT of personality (or single traits such as
psychopathy and narcissism) and PSU; and (ii) examine the mediating role of FoMO in
the relationship between DT of personality and PSU. Therefore, it was hypothesized that
FoMO would mediate the association between the DT of personality and PSU.

2. Method
2.1. Participants, Procedures, and Ethics

A total of 462 Italian smartphone users was recruited online through a snowball sam-
pling procedure. The initial sample comprised 121 males (26.2%) and 339 females (73.4%).
The participants’ ages ranged from 18 to 38 years (M = 23.49, SD = 3.57). A preliminary
screening of the data by computing the Mahalanobis distance with, p < 0.001 for the chi-
squared (x?) distribution value [33], resulted in the exclusion of five participants. There-
fore, the final sample included 457 participants (120 males, 26.3%, and 335 females, 73.3%),
aged 18 to 38 years (M =23.49, SD = 3.57). Participants indicated they spent 3.15h per day
on social media platforms. Two participants did not report their gender and age.

All participants were informed of the study’s objectives and they were invited to
complete an anonymous survey. Therefore, after indicating their consent for participation,
participants began the online survey. All participants volunteered for the study and none
of them received any kind of remuneration. Moreover, they were also allowed to with-
draw their data from the study at any stage. This study was conducted according to the
Helsinki Declaration and the ethical standards laid out by the Italian Psychological Asso-
ciation, in accord with the ethical regulations of the first author’s university ethics com-
mittee.

2.2. Measures

The Italian version of the Dark Triad Dirty Dozen scale [34] was used to assess Mach-
iavellianism (e.g., “I tend to manipulate others to get my way”; a = 0.84), psychopathy
(e.g., “I tend to lack remorse”; a = 0.63), and narcissism (e.g., “I tend to want others to
admire me”; a = 0.81). Items (from 0 = “not at all” to 4 = “very much”) for each sub-scale
were averaged together to generate the total scores.
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The Italian version of the Fear of Missing Out Scale (FoMOS) was used to assess dis-
position towards FOMO [23,35]. The scale comprises 10 items (e.g., “I fear others have
more rewarding experiences than me”), rated on a five-point scale (from 1 = “not at all
true of me” to 5 = “extremely true of me”). The reliability of the scale was good (ct = 0.74).

The short Italian version of the 10-item Problematic Smartphone Use Scale [36,37]
was used. Participants rate items on a six-point scale (from 1 = “strongly disagree” to 6 =
“strongly agree”) with higher scores indicating higher PSU. A sample item is “I have used
my smartphone longer than I had intended”. The scale reliability in the current sample
was o = 0.82.

Participants” daily social media use was assessed by asking them to indicate one of
four options: “less than two hours”, “between two and four hours”, “between four and
six hours”, and “more than six hours” [38].

2.3. Statistical Analyses

All the variables were screened for linearity, homoscedasticity, and homogeneity of
variance. Additionally, univariate normality (skewness and kurtosis), multivariate outli-
ers by computing Mahalanobis distance, and cases with missing values were checked.
Following the general recommendations for univariate normality, the shape of the distri-
butions of Machiavellianism and psychopathy were not severely non-normal since both
the variables showed values of skewness and kurtosis >1.0 [39]. There were some missing
data since answers to the items of the main variables were required to proceed in the sur-
vey.

Descriptive statistics and Pearson’s correlation analyses were computed. An inde-
pendent-samples t-test was performed to compare the score variables between males and
females. The internal reliability was obtained by computing Cronbach’s alpha («). SPSS
26 package was used to run the preliminary statistical procedures. Structural equation
modelling (SEM) was performed using Mplus 7.04 [40]. Hu and Bentler [41] recom-
mended that multiple indices are used to evaluate the model fit (adopted cut-offs in brack-
ets): the chi-squared (2) test value with the associated p-value (p > 0.05), comparative fit
index (CFI = 0.90), Tucker-Lewis Index (TLI = 0.90), root-mean-square error of approxi-
mation (RMSEA < 0.06), and its 90% confidence interval, and standardized root mean
square residual (SRMR < 0.08).

The SEM model was estimated with the weighted least square mean and variance
adjusted (WLSMV), treating the items as ordinal, involving a polychoric correlation ma-
trix, and factor loadings using probit regression [42]. Finally, the partial mediating model
and the full mediating model were compared to determine the mediating role of FoMO in
the relationship between the DT of personality and PSU. The models were evaluated by
using a chi-squared (x?) difference test [39]. To establish significant differences between
models, at least two out of three criteria had to be satisfied: Ax2 significant at, p < 0.05,
ACFI £0.005, and ARMSEA <0.010 [43]. All the analyses were controlled for age and gen-
der [1], and daily social media use.

3. Results

The results of the correlational analysis, controlled by age, indicated that PSU was
positively correlated with the main variables, excepted for psychopathy (see Table 1).

Table 1. Pearson’s correlations and descriptive statistics of the study variables among the full sample.

1 2 3 4 5 6 7
1. Machiavellianism -
2. Psychopathy 0.44 *** -
3. Narcissism 0.57 %  0.26 *** -
4. Fear of Missing Out 032  0.16* 0.42*** -

5. Problematic Smartphone Use 0.17 *** 0.06  0.31*** (.36 ***
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6. Daily social media use (hours) -0.01 -0.02  011* 0.13* 0.24 *** -
7. Age -0.16 0.08 -0.00 -0.08 0.01 -0.18*** -
Skewness 1.50 1.09 0.98 0.88 053  -0.60 1.20
Kurtosis 2.84 1.11 0.60 075 -0.07 -1.03 1.95
M 141 1.76 1.93 194  2.63 3.15 23.49
SD 0.46 0.69 0.80 0.57 091 0.96 3.57

Note. * p <0.05. ** p <0.01. *** p <0.001.

Next, an independent t-test was conducted to explore the presence of significant dif-
ferences between males and females (see Table 2). The results indicated that females
scored higher on PSU and daily social media use than males, while males reported higher
scores on all the DT of personality traits, as well as on the FoMO.

Table 2. Comparison of the total scores of the study variables between males and females.

Males Females
t-Test Cohen'’s d
(n=120) (n = 335) e onems
1. Machiavellianism 1.59 (0.53) 1.35 (0.41) 5.03 *** 0.53
2. Psychopathy 1.98 (0.78) 1.68 (0.63) 4.15 *** 0.44
3. Narcissism 2.14 (0.84) 1.85 (0.78) 3.30 ** 0.35
4. Fear of Missing Out 1.99 (0.56) 1.93 (0.58) 1.03 0.11
. Problemati
>- Problematic 2.46 (0.85) 2.69 (0.93) 2.34% ~0.25
Smartphone Use
. Daily social medi
6. Daily social media 2.73 (1.02) 3.30 (0.90) —5.71 0.59

use (hours)

Note. M (SD). * p < 0.05. ** p < 0.01. *** p < 0.001.

The results shown in Table 3 summarize the mediation analysis as well as the direct
and indirect effects of the tested model.

Table 3. Mediation analysis, total, indirect, and direct effects with standardized estimates among
the whole sample.

Pathway Estimate SE Z p
Machiavellianism
= PSU (total effect) 0.03 0.14 0.25 0.800
=  PSU (indirect effect) 0.10 0.05 1.85 0.064
=  PSU (direct effect) -0.07 0.15 -0.44 0.659
Psychopathy
= PSU (total effect) -0.04 0.08 -0.55 0.584
=  PSU (indirect effect) -0.00 0.03 -0.06 0.955
=  PSU (direct effect) -0.04 0.08 -0.51 0.607
Narcissism

= PSU (total effect) 0.39 0.09 4.14 0.000
=  PSU (indirect effect) 0.14 0.05 2.81 0.005
= PSU (direct effect) 0.25 0.11 2.30 0.021

Note. PSU = Problematic smartphone use.

The standardized results of the SEM analyses are presented in Figure 1. The research
model provided a good fit to the data, robust x2 (531, N = 455) = 1051.15, p < 0.001, CFI =
0.937, TLI = 0.929, RMSEA = 0.046, 90% CI [0.042, 0.051], SRMR = 0.079. FoMO and PSU
accounted for 40% and 30% of the variance, respectively.
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Daily social media use

0.13*

Gender

Figure 1. Results of the SEM analysis, including direct effects with respective standardized results and significance lev-
els.Note. Mach = Machiavellianism; Psych = Psychopathy; Narc = Narcissism; FoOMO = Fear of missing out; PSU = Problem-
atic smartphone use. For clarity, item factor loadings, which were significant at p <0.001, are omitted. * p <0.05. ** p <0.01.
** p <0.001. » = Non-significant.

Narcissism had a direct effect on FoMO ( = 0.37, SE = 0.10, t = 3.68, p < 0.001) and
PSU (8=0.25, SE=0.11, t =2.30, p < 0.05), while Machiavellianism showed a weak associ-
ation with FoMO (8 = 0.26, SE = 0.14, t = 1.92, p = 0.05). FoMO had a significant effect on
PSU (8=0.39, SE=0.07, t =5.34, p < 0.001). Finally, FOMO partially mediated the relation-
ship between narcissism and PSU (6 =0.14, SE =0.05, t =2.81, p < 0.01).

Finally, a fully mediated model and a partially mediated model were tested. Alt-
hough the fully mediated model provided sufficient fit to the data (robust x2 [534, N =455]
=1048.84, p < 0.001, CFI =0.937, TLI = 0.931, RMSEA = 0.046, 90% CI [0.042, 0.050], SRMR
= 0.079), after comparing the two models, the results showed that the fully mediated
model fitted the data worse (Ax?(3) =7.88, p =0.049, ACFI=0.000, ARMSEA =0.000). There-
fore, the partially mediating model was selected as final. After constraining the direct
paths from DT of personality to PSU, the only significant associations were the relation-
ship between narcissism and FoMO (g = 0.48, SE = 0.09, t = 5.50, p < 0.001), as well as
between FoOMO and PSU (B = 0.55, SE =0.05, t =11.30, p < 0.001).

4. Discussion

The present study investigated whether the association between DT personality traits
and PSU was fully or partially explained by FoMO. In addition, the study attempted to



Int. J. Environ. Res. Public Health 2021, 18, 8463 7 of 10

verify the relationship between DT of personality (or single traits such as Machiavellian-
ism and narcissism) and PSU. According to the findings, and consistent with the I-PACE
model, personality traits, such as the DT of personality, were associated with PSU.

Partially in line with the hypotheses, the present results indicated a direct and signif-
icant association between narcissism and PSU. This finding is consistent with the existing
literature, demonstrating that narcissistic individuals score higher on PSU [13]. Individu-
als with narcissistic traits may use smartphones for self-promotion and self-presentation
in social media sites (such as Facebook, Instagram), given their disposition to these behav-
iors, and positive mood modification by satisfying the desired gratification may develop
into PSU [32]. The results also demonstrated that narcissism was indirectly associated
with PSU via FoMO. However, this association was not affected by gender and age.

The results indicated that higher narcissism, characterized by an unrealistically pos-
itive self-view, feelings of privilege, and a lack of regard for others, was associated with
high FoMO. To the best of the authors” knowledge, the present study is the first to inves-
tigate the role of the DT of personality as an antecedent of FOMO. It appears that narcis-
sism is related to FoMO, which has been operationalized as the deficiencies of inherent
needs for relatedness, competence, and autonomy [23]. Narcissists may use social media
applications to fulfil their psychological needs originating from their antisocial personal-
ity such as the desire to be admired [30]. These findings add to those of prior studies in-
dicating that narcissism appears to be an important trait that can lead to higher FoMO,
which may turn into preoccupation with their social media profiles and others” comments
on their posts among social groups explored by using smartphone applications. This ob-
session may transform into PSU for a small number of individuals.

Moreover, Machiavellianism seems to be another antecedent of FOMO, although the
findings of the present study showed a weak association. Machiavellianism involves ma-
nipulation and exploitation of others, and FoMO could promote such behavioral tenden-
cies where potential benefits for an individual compensate potential damage or frustration
to others [22] since FOMO has been also considered as a social needs fulfilment variable
[24].

In the bivariate correlation, psychopathy was related to FoMO, but this finding was
not consistently reflected in the SEM results. Additionally, psychopathy was not associ-
ated with PSU and this result contradicts other reported significant associations (e.g.,
[14,34]). One possible interpretation of this result could be that FoOMO is often considered
a product of depression symptoms [4,7]. Online environments may provide a medium for
aggressive behavior that individuals who score higher in psychopathy are prone to en-
gage in. Therefore, social media applications may facilitate psychopathic individuals to
express their dark traits but not be affected by FoMO because they do not feel any appre-
hension concerning missing rewarding and pleasurable experiences to connect with oth-
ers via social networks [23].

It should be noted that the present study is not without limitations. First, the cross-
sectional design places restrictions on determining causal effects on the directionality of
the relationships investigated. However, the results of the SEM analyses suggested some
substantial and meaningful relationships between study variables. Second, the Dark Triad
Dirty Dozen scale has been criticized for its brevity and lack of essential content. Addi-
tionally, since the present study used a self-report approach to collect data, Machiavellian
people, due to this feature, may not have provided honest and sincere answers. Therefore,
this DT trait may have been underestimated. Therefore, future studies should replicate
the proposed research model using different (and more comprehensive) measures to as-
sess DT personality traits. However, the results confirmed most of the hypotheses indi-
cating that the Dark Triad Dirty Dozen scale appears to be an adequate instrument. Fi-
nally, another limitation is the age and gender of the participants. Since the mean age of
our sample was 23.49 years and predominantly female, the sample mainly comprised fe-
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male emerging adults; therefore, the findings cannot be generalized to the Italian popula-
tion. Further research should be conducted with more representative samples to confirm
the proposed relationships.

5. Conclusions

Overall, there are some important contributions offered by the present study. It par-
tially replicated the results of a previous study, indicating that some DT of personality
traits are associated with PSU [13]. More specifically, the study suggests that only narcis-
sism, but not psychopathy, was directly associated with PSU. However, the present find-
ings indicated, for the first time, that Machiavellianism and narcissism were antecedents
of FoMO. However, further studies incorporating longitudinal designs should investigate
these relationships by using different personality scales assessing DT traits. Finally, the
present study was carried out using a non-clinical sample, therefore it would be interest-
ing to test the same model with a clinical sample to learn more about risk factors associ-
ated with the development of disordered smartphone use.
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