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smartphones might have detrimental effects on the human brain and related psychological processes. Evidence
indicates that social media platforms such as WhatsApp and Facebook are essential drivers of smartphone usage.
Thus, a critical, yet unexplored issue is how excessive use of those platforms is related to Smartphone Use
Disorder (SUD). Furthermore, since the roles of life satisfaction and fear of missing out (FoMo) have been
demonstrated to be of particular importance for Internet Use and Internet Communication Disorder, those
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ARTICLE INFO ABSTRACT
Keywards: Introduction: Smartphones are ubiquitous in the digital society. Although this powerful device is useful because
Smartphone Use Disorder it supports and simplifies many tasks in everyday life, a growing number of researchers is concerned that
+ Internet Communication Disorder smartphones might have detrimental effects on the human brain and related psychological processes. Evidence
WhatsApp indicates that social media platforms such as WhatsApp and Facebook are essential drivers of smartphone usage.
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FoMo Thus, a critical, yet unexplored issue is how excessive use of those platforms is related to Smartphone Use

Disorder (SUD). Furthermore, since the roles of life satisfaction and fear of missing out (FoMo) have been
demonstrated to be of particular importance for Internet Use and Internet Communication Disorder, those
constructs were examined in the context of SUD.
Methods: In total, n = 2299 participants filled in questionnaires assessing SUD, WhatsApp and Facebook Use
> Disorder, FoMO, life satisfaction, and reported owning a WhatsApp and Facebook account.
Results: The study revealed that SUD was linked to WhatsApp Use Disorder, and to a lesser extent, to Facebook
Use Disorder. Associations between SUD and WhatsApp Use Disorder were most strongly pronounced in females.
Additionally, FoMo predicted SUD, WhatsApp, Facebook Use Disorder, and (fully) mediated the relationship
Q between life satisfaction and those variables.

Conclusion: The findings of the present study suggest that WhatsApp use plays an important role to understand FEEDBACK D
SUD. Regarding the mediating role of FoMO, the present work might help disentangle inconsistent results on the
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Fig. 1 Parallel multiple mediator model on the association
between FoMO and SUD, with two mediators
(WhatsApp/Facebook Use Disorder). X=independent variable,
Y=dependent variable, M, ,=mediators, c=total effect,
Linking Internet Communication and Smartphone Use Disorder by taking a M) ¢ =direct effect. The unstandardized coefficients/effects are
closer look at the Facebook and WhatsApp applications™ Sy presented. Age was entered as a covariate. *p<.05.
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has been argued that constant interruptions due to incoming messages
might result in loss of productivity (Duke & Montag, 2017b) and first
longitudinal studies demonstrated that smartphone usage characterized
by frequent interruptions might result in ADHD-like (Attention Deficit
Hyperactivity Disorder) behavioral dencies (Hadar et al, 2017;
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conflict between the reflexive/automatic system (e.g. respond to a
message when we hear our phone rings) and the reflective/control
system (e.g. monitor if the situation is appropriate — phoning while
driving) influences mobile phone use and in turn, can explain potential
negative consequences due to the use of mobile phones. The authors
a

Kushlev, Proulx, & Dunn, 2016). In addition, a recent work 2 a
link between Smartphone Use Disorder” (SUD”) and lower empathy and
life satisfaction (Lachmann et al,, 2018), relationships which are likely
mediated by stress (Samaha & Hawi, 2016). However, potential causal
pathways between these variables have not been established until now.

Mounting evidence further shows that overuse of smartphones in
the evening might result in lower sleep quality and in some cases also in
work depletion in the morning (Lanaj, Johnson, & Bames, 2014). Re-
cent work shows that the smartphone lying on the desk, when we need
to concentrate on a task on the computer screen, can result in reduced
cognitive capacity (Ward, Duke, Gneezy, & Bos, 2017). Although, it is
currently not clear if SUD merits being recognized as a mental health
disorder (see the recent development to include the related term In-
ternet Gaming Disorder (IGD) in Section III of DSM-5 and Gaming
Disorder, predominantly online in ICD-11"), overuse of smartphones
clearly can cause severe problems. Moreover, Internet Use Disorder
(IUD) and SUD overlap to some extent (e.g. see Montag, Sindermann,
Becker, & Panksepp, 2016; Duke & Montag, 2017a) and therefore the
scientific ity has to develop a k explaining if and how
mobile Internet use devices differ from the non-mobile Internet use
platforms such as a desktop computer.

Moreover, the contribution of problematic use of different applica-
tions on the smartphone for the development of SUD has hardly been
investigated. Therefore, the aim of the present study is to examine the
overlap between SUD and tendencies towards problematic use of social
network applications. Additionally, to investigate further factors asso-
ciated with SUD, we also examined the role of Fear of Missing Out
(FoMO) and life satisfaction in the context of SUD and different social
media applications.

2. Related work

Humans are not addicted to the smartphone per se; rather, addiction
typically refers to applications or functions provided by the smartphone
(Pontes, Szabo, & Griffiths, 2015). Again, for a discussion on the
overlap between the terms [UD and SUD please see the work by Duke
and Montag (2017a).

Theoretical frameworks to understand SUD are largely lacking,

d this link by ining the relationship between habits,
related to mobile phone use, self-regulation and the negative con-
sequences of mobile phone use. Another theoretical model was pro-
posed by Billieux. Maurage, Lopez-Fernandez, Kuss, and Griffiths

(2015) and describes three pathways which are linked to mobile phone
use. According to the excessive reassurance pathway individuals with
high anxiety and low self-esteem will experience the need for reassur-
ance which could lead to excessive use of mobile phones. The impulsive
pathway is characterized by low self-control, which might lead to pro-
blematic mobile phone use (accompanied by addiction symptoms),
antisocial pattern of use (e.g. cyberbullying) or risky mobile phone use
(e.g. using the smartphone while driving). Finally, the extraversion
pathway is suggested to lead to addictive outcomes in extraverted in-
dividuals who have the constant need to socialize with others. How-
ever, here also the traits of high sensation seeking and high reward
sensitivity are described as risk factors and linked to risky or antisocial
use of mobile phones.

Elhai et al. (2017) summarized existing theoretical models on SUD,
based on the role of positive and negative reinforcement. The authors
propose that positive reinforcement is often linked to mood enhance-
ment. Negative reinforcement, on the other hand, is described in the-
oretical models which highlight the role of habit formation (see model
by Duke & Montag, 2017a), seeking excessive reassurance (Billieux
etal., 2015) or the unwillingness to miss important information (known
as FOMO; Przybylski, Murayama, Dehaan, & Gladwell, 2013). Last but
not least, the pathways extraversion and impulsivity described by Billieux
et al. (2015) can be assigned to models depicting both positive and
negative reinforcement.

The importance of social media applications to understand smart-
phone behavior is confirmed by statistics. Major drivers of smartphone
usage are social network applicati such as Facebook, WhatsApp, or
WeChat in China. While Facebook (56%) and WhatsApp” (55%) are the
leading messengers worldwide, WeChat (a Chinese application which
serves as a messenger and a social platform, but also allows payment
services) is the most popular one in China based on the number of
memberships (Frobes, 2016). The use of social networking sites (SNS) is
a particularly popular activity on smartphones since nearly 80% of time
with SNS is spent using mobile technologies (Marketing Land, 2016). A
study by Montag, Zhao, et al. (2018) demonstrated that WeChat might
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Abstract

© 2015, Springer International Publishing AG. Despite the
many positive outcomes, excessive mobile phone use is now
often associated with potentially harmful and/or disturbing
behaviors (e.g., symptoms of deregulated use, negative
impact on various aspects of daily life such as relationship
problems, and work intrusion). Problematic mobile phone
use (PMPU) has generally been considered as a behavioral
addiction that shares many features with more established
drug addictions. In light of the most recent data, the
current paper reviews the validity of the behavioral
addiction model when applied to PMPU. On the whole, it is
argued that the evidence supporting PMPU as an addictive
behavior is scarce. In particular, it lacks studies that
definitively show behavioral and neurobiological
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demonstrated to be of particular importance for Internet Use and Internet Communication Disorder, those
constructs were examined in the context of SUD.

S Methods: In total, n = 2299 participants filled in questionnaires assessing SUD, WhatsApp and Facebook Use

=2 - Disorder, FoMO, life satisfaction, and reported owning a WhatsApp and Facebook account.

3 Results: The study revealed that SUD was linked to WhatsApp Use Disorder, and to a lesser extent, to Facebook

Use Disorder. Associations between SUD and WhatsApp Use Disorder were most strongly pronounced in females.

Additionally, FoMo predicted SUD, WhatsApp, Facebook Use Disorder, and (fully) mediated the relationship
A between life satisfaction and those variables.

Conclusion: The findings of the present study suggest that WhatsApp use plays an important role to understand

SUD. Regarding the mediating role of FoMO, the present work might help disentangle inconsistent results on the

link between life satisfaction and (excessive) social networking sites use.

1. Introduction with several hours using WhatsApp only. Considering a growing body

of scientific observations showing that humans spend time on their

Smartphones are ubiquitous in modern societies and have drama- smartphones and the Internet mostly for leisure, rather than business

j2as . = tically changed how humans communicate and entertain themselves. purposes (Montag, Zhao et al., 2018; Sariyska et al., 2014), it becomes
According to latest statistics, 2.50 billion humans use a smartphone evident, that much of this spent time could be invested in more
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