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frequency of smartphone use combined with impairment in 
scholastic or academic, occupational and/or social function-
ing has been termed problematic smartphone use (PSU), and 
involves some features and symptoms observed in estab-
lished behavioral addictions (e.g., gambling disorder), such 
as craving under abstinence conditions (Wilcockson et al., 
2019), and harmful behaviors (e.g., using the smartphone 
while driving; Kim et al., 2017). Empirical evidence has 
also provided initial evidence of the commonality between 
the neural mechanisms underlying substance use disorder 
and PSU (e.g., Horvath et al., 2020). Despite these initial 
results, evidence supporting PSU as an addictive behavior 
is scarce, and PSU is not currently recognized as a men-
tal disorder by the American Psychiatric Association. It has 
also been repeatedly argued that most of the studies in this 
field share a methodological bias in that they tend to adopt a 
confirmatory approach in which PSU is a priori considered 
an addictive behavior, with the presumption that it shares 

Introduction

Over the last decade, worldwide smartphone use has 
increased rapidly because it provides near-permanent Inter-
net access (Statista, 2020). The number of mobile devices 
operating worldwide was 14.02 billion in 2020 and is 
expected to reach 17.72 billion by 2024, an increase of 
3.7 billion devices compared to 2020 levels (Statista, 2021). 
Recent scholarship has noted growing interest in the nega-
tive potential of excessive smartphone use. The excessive 

  Giulia Fioravanti
giulia.fioravanti@unifi.it

1 Department of Health Sciences, Psychology Unit, University 
of Florence, via di San Salvi 12, 50135 Firenze, Italy

2 Division of Psychology, School of Applied Sciences, London 
South Bank University, London, UK

Abstract
The present study introduces a new construct potentially associated with problematic smartphone use, that is the fear of not 
being up to date, and tests two serial mediation models, in which it was hypothesised that: (i) metacognitions and social 
smartphone use would be serial mediators of the relationship between the fear of missing out (FoMO) and problematic 
smartphone use (PSU); and (ii) metacognitions and process smartphone use would be serial mediators of the relationship 
between and the fear of not being up to date and PSU. A sample of 364 participants (F = 72.8%; mean age = 36.80 ± 15.32 
years; age range: 18–75 years), recruited online, were administered a battery of self-report measures assessing FoMO, 
the fear of not being up to date, metacognitions about smartphone use, process and social smartphone use, and PSU. The 
serial mediation effect of metacognitions about smartphone use and process use on the relationship between the fear of 
not being up to date and PSU was significant (indirect effect = 0.004; 95% CI: [0.0006, 0.009]). Conversely, the serial 
mediation effect of metacognitions about smartphone use and social use on the relationship between FoMO and PSU was 
not significant (indirect effect = 0.002; 95% CI: [-0.003, 0.009]). Smartphone social use did not predict PSU. The current 
study highlights a possible pathway towards process smartphone use via a relatively new phenomenon termed “fear of 
not being up to date” within a metacognitive framework.
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2020; Wolniewicz et al., 2018). However, there is abundant 
evidence on the positive robust correlations between FoMO 
levels and problematic social networking site use (PSNSU; 
see for a meta-analysis, Fioravanti et al., 2021), which 
might suggest that high levels of apprehension concerning 
missing friends’ rewarding experiences leads to using the 
smartphone mainly as a vehicle to keep in touch with sig-
nificant others (i.e., social smartphone use).

Conversely, other factors might be called into question to 
explain process-driven PSU use within a motivation-based 
perspective. It has been repeatedly argued that the need 
for control is not only desirable, but is also a psychologi-
cal necessity, and converging evidence from diverse areas 
of research provides increasing evidence for a biological 
explanation for our need for control. It has also been argued 
that organisms have adapted to find control rewarding (and 
its absence aversive) because the perception of control plays 
a role in buffering an individual’s response to environmental 
stress (Leotti et al., 2010). Since the smartphone provides 
increasingly abundant forms of information, smartphone use 
might be not just a means for checking on what significant 
others are doing, but also a vehicle to satisfy a wider need 
to obtain information and exert control over the environ-
ment (or, at least, have the perception to meet it). Indeed, the 
Internet has made it easier than ever to know about a wide 
array of events occurring around the world and relevant new 
items. Intensive process smartphone use might be explained 
by another albeit less investigated apprehension clearly dis-
tinguishable from FoMO, i.e., the fear that one is either not 
in the know or is missing out on relevant new information. 
This “Fear of not being up to date” (FoBU) reflects the anx-
ious arousal that accompanies the unmet need for control 
over relevant information and events occurring around in 
the world. Whilst FoMO is explicitly linked to concerns that 
one might be missing an opportunity for social interactions 
and is characterized by a desire to stay continually con-
nected with what significant others are doing, FoBU might 
be linked to concerns to find out belatedly—or not at all—a 
relevant news item. Since process smartphone use indicates 
the gratifying effects of consuming or ‘prosuming’ media, 
and also involves primarily non-social motivations and pur-
poses (e.g., news consumption), we hypothesise that the 
need to stay constantly ‘tuned in’ might be associated with 
process smartphone use—to a similar degree and for similar 
reasons as those claimed for the link between FoMO and 
social smartphone use. That is, for those who fear missing 
out, participation in social media is especially attractive. For 
those who fear not staying abreast with relevant informa-
tion, participation in online activities related to non-social 
motives and behaviours such as trawling the news might be 
more appealing.

the core symptoms of substance addictions (Billieux et al., 
2015). Consequently, most prominent authors in the field 
suggest adopting the expression PSU as opposed to smart-
phone addiction.

The frequency of smartphone use can involve a variety of 
uses and features, and the relationship between types of use 
and PSU has received growing scientific attention. The dis-
tinction between process and content use was first applied 
to the Internet (Song et al., 2004). Process-oriented use is 
related to enjoyment of the act of using the medium itself, 
whilst content-oriented use entails the application of the 
messages or content conveyed by the Internet into the real 
world. According to this perspective, content use would be a 
more outcome-oriented approach as people access the Inter-
net looking for a specific item of information, whilst a pro-
cess-oriented use might be exemplified by users who spend 
time browsing for something that catches their interest. In the 
context of smartphone use research, the distinction entails 
process (also named “non-social” use) and social use, even 
if there may be a degree of overlap between social and pro-
cess use (Elhai et al., 2020). Whereas process smartphone 
use primarily involves non-social motivations and purposes 
(e.g., news consumption, entertainment, relaxation), thus 
indicating the gratifying effects of consuming media, social 
use involves mainly social purposes (e.g., communication, 
social networking) (van Deursen et al., 2015). Findings on 
the association between the two forms of smartphone use 
and PSU are conflicting, with some research indicating that 
PSU severity is related to process use (Elhai et al., 2017a, 
b, 2020), whilst other research showing it is more related 
to social use (Panova et al., in press). As already suggested 
(Elhai et al., 2020), the difference in measurement strategy 
may account for these mixed findings, since some studies 
assessed motivations for use, whilst others inquired into the 
specific features and applications on a user’s smartphone. 
Taken as a whole, the findings are consistent in showing that 
both process and social use are positively correlated with 
PSU, but they also suggest the need to focus on process use 
as it is more closely related to mental health factors (see 
Rozgonjuk & Elhai 2019).

An important variable for understanding PSU is the fear 
of missing out (FoMO) – i.e., the apprehension of missing 
out on rewarding experiences, and a corresponding need 
to always stay connected with one’s social network (Przy-
bylski et al., 2013). Numerous studies have found moder-
ate to large positive correlations between FoMO and both 
self-reported (e.g., Elhai et al., 2018b, 2020; Oberst et al., 
2017; Servidio et al., 2021; Wolniewicz et al., 2018) and 
objectively measured PSU (Sela et al., 2020). There is no 
doubt that FoMO is related to both process and social smart-
phone use, although the magnitude of thfear of not knowing 
or missing oe correlation is less clear (Elhai et al., 2018a, 
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The present study

In summary, previous studies have shown mixed findings 
about the association among FoMO, process and social use 
of the smartphone, and PSU (Elhai et al., 2017a, b, 2018a, 
2020; Panova et al., in press; Wolniewicz et al., 2018). In 
the current study we suggest that previous conflicting find-
ings might be clarified—at least in part—by including in the 
developmental pathways other potentially relevant psycho-
logical factors. The fear of not knowing or missing out on 
relevant new information, that we called fear of “not being 
up to date”, might be linked to a process-driven PSU, whilst 
high levels of apprehension concerning missing friends’ 
rewarding experiences might lead to problematically use 
the smartphone for social purposes. Furthermore, in keep-
ing with the well-known central role of metacognitions in 
motivating individuals’ engagement in PSU (Akbari et al., 
2021a; Casale et al., 2020, 2021a, b; Throuvala et al., 2021; 
Shi et al., 2021), we also suggest that these links are medi-
ated by the beliefs concerning the usefulness of the smart-
phone in regulating the above-mentioned fears. Therefore, 
the present study aimed at integrating results from these dif-
ferent lines of research, in an effort to clarify the pathways 
towards PSU. More specifically, it has been hypothesized 
that social smartphone use might be motivated by FoMO 
through metacognitions (Model 1), while process smart-
phone use may be driven by an as yet unexplored need—the 
fear of not being up to date—via metacognitions (Model 2). 
Both social and process use are expected to predict PSU. In 
detail, the present study tested two serial mediation models, 
whereby it was hypothesised that:

a) metacognitions and social smartphone use would be 
serial mediators of the relationship between FoMO and 
PSU.

b) metacognitions and process smartphone use would 
serial mediators of the relationship between and the 
Fear of not being up to date (FoBU) and PSU.

Due to the use of cross-sectional data (rather than longitu-
dinal data), the hypothesized model will be compared with 
two hypothesized alternative models, which will be dis-
cussed in the statistical analysis section.

Methods

Participants

Adopting opportunity and snowball sampling methods, par-
ticipant recruitment was conducted online in the autumn 
of 2020 by sharing the questionnaire link in various online 

In the following section, we will introduce the potentially 
explanatory mechanisms of these links.

Explaining the link between fears, different 
types of use and problematic usage through 
a metacognitive lens

In recent years, a growing body of research has emphasized 
that metacognitions are involved in addictive behaviors (see 
Spada et al., 2015), including PSU (Akbari et al., 2021a; 
Casale et al., 2020, 2021a, b; Throuvala et al., 2021; Shi et 
al., 2021). Metacognitions refer to the implicit or explicit 
information individuals hold about their own cognition and 
about coping strategies that have an impact on it (Brown, 
1987; Wells & Matthews, 1994). Either positive (i.e., a 
specific form of expectancy relating to smartphone use as 
a means of controlling and regulating cognitions and emo-
tions) and negative metacognitions (i.e., beliefs concerning 
the uncontrollability and dangers of thoughts concerning 
smartphone use) have been found to predict PSU indepen-
dently of anxiety and depressive symptoms (Akbari et al., 
2021b; Casale et al., 2020). Moreover, as metacognitions 
play a central role in motivating individuals to engage in 
addictive behavior, they appear to be excellent candidates 
in the role of mediators in the relationship between cogni-
tive-affective states that need to be regulated (e.g., the fear 
of missing out) and PSU. In keeping with this perspective, 
a number of empirical studies have highlighted that nega-
tive emotions play a role in predicting addictive behaviors 
through beliefs concerning the usefulness of the substance/
object use with respect to emotion regulation (Akbari, 2017; 
Spada & Marino, 2017), including one’s smartphone useful-
ness (Casale et al., 2021a). The more intense the negative 
emotion experienced, the stronger the beliefs that using the 
smartphone will help in managing these emotions, which, in 
turn, predict PSU (Akbari et al., 2021b).

However, there is a lack of research into the potential 
role of metacognitions as a potential mediating variable in 
the link between negative emotions (i.e., fear of missing out, 
fear of not being up to date) and different types of smart-
phone use (i.e., social and process smartphone use) and how 
such use may contribute to PSU. On the one hand, we know 
that PSU is linked to both social and non-social use (Elhai et 
al., 2017a, b, 2020; van Deursen et al., 2015). On the other 
hand, we know that metacognitions appear to be involved 
in the perpetuation of smartphone use (Akbari et al., 2021b) 
and have a mediating role in the negative emotions-PSU 
link (Casale et al., 2021a).
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unidimensional factor structure of the fear of not being up 
to date scale produced a good fit to these data: χ2(7) = 15.94 
p = 0.02; χ2/df = 2.27; RMSEA [90% CI] = 0.05 [0.02, 0.08]; 
CFI = 0.99; SRMR = 0.02. Factor loadings ranged from 0.59 
to 0.90, all of which were significant at the 0.001 level as 
well as the estimated correlations among errors. In the cur-
rent sample, the alpha coefficient was 0.89.

Metacognitions about Smartphone use. The Metacogni-
tions about Smartphone use Questionnaire (MSUQ; Casale 
et al., 2020) was used to assess positive and negative meta-
cognitions about smartphone use. This self-report measure 
comprises 24 items and a three-factor structure: positive 
metacognitions about emotional and cognitive regulation 
(e.g., “Using a Smartphone helps me to relax when I am 
agitated”), positive metacognitions about social advantages 
(“Using my Smartphone makes me more sociable when I 
feel alone”), and negative metacognitions about uncontrol-
lability and cognitive harm (“I continue to use my Smart-
phone although I think it would be better to stop”). The 
MSUS has been found to have good psychometric proper-
ties in the Italian context. The three dimensions of the scale 
can be collapsed because, taken together, they tap into the 
construct of metacognitions about smartphone use. In the 
current sample, the alpha coefficient was 0.86.

Process and social smartphone use. To determine the 
process and socially oriented uses of the smartphone, we 
adapted items proposed by van Deursen et al., (2015). The 
social smartphone use subscale (5 items) includes: “I use 
my smartphone to call other people” and “I use my smart-
phone to preserve relationships” (the alpha coefficient was 
0.67 in the current study). The process smartphone use sub-
scale (5 items) includes: “I use my smartphone in order to 
stay up to date on the latest news” and “I use my smartphone 
in order to find the places, products and services I need” (the 
alpha coefficient was 0.82 in the current study).

Problematic smartphone use. The Italian version of the 
Smartphone Addiction Scale-Short Version (SAS-SV; De 
Pasquale et al., 2017) includes 10 items measuring PSU 
severity on a 6-point Likert scale (from “1 = Strongly dis-
agree” to “6 = Strongly agree”). Reliability and validity are 
adequate in both the Italian (De Pasquale et al., 2017; Ser-
vidio, 2019) and the original version (Kwon et al., 2013). 
Sample items include “I use my smartphone longer than I 
had intended”. Higher scores indicate higher PSU. In the 
current sample, the alpha coefficient was 0.83.

Statistical analyses

All statistical analyses have been performed using the Sta-
tistical Package for Social Sciences SPSS (Version 26 for 
Windows). Shapiro-Wilk test has been carried out reveal-
ing that normality was met for all the study variables. 

communities, online groups, and thematic forums. A sam-
ple of 364 central Italian participants (F = 72.8%; mean 
age = 36.80 ± 15.32 years; age range: 18–75 years) agreed 
to participate in the study. Participants were required to 
have a smartphone and give their consent to participate in 
the study. The majority of the sample (98.4%) self-reported 
as Caucasian. Participants were informed that participation 
was voluntary and anonymous. No payments were made 
for participation. An online study format was used to col-
lect data. The first page of the study website outlined the 
general aims of the study: “To investigate the psychologi-
cal predictors of smartphone use”. Participants were then 
redirected, if providing their consent to participate in the 
study, to a second page containing basic demographic ques-
tions and the self-report questionnaires. The study protocol 
was approved by the institutional review board of the last 
author’s university.

Measures

Fear of missing out. The Italian version of the FoMO Scale 
(Casale & Fioravanti, 2020) contains 10 items involving 
anxiety from missing rewarding social events and experi-
ences, in accordance with the parent version (Przybylski 
et al., 2013). A sample item is “I fear others have more 
rewarding experiences than me”. Participants give their 
answer on a Likert-scale from “1 = Not at all true of me” to 
“5 = Extremely true of me”. Higher scores indicate higher 
levels of FoMO. The psychometric properties of the Italian 
version of the FoMO scale are good (Casale & Fioravanti, 
2020). In the current sample, the alpha coefficient was 0.89.

Fear of not being up to date. Taking inspiration from the 
FoMO scale, we developed the following six items to assess 
the fear of not keeping up to date with relevant information: 
(1) It annoys me when others are more up to date than I am on 
important news; (2) It annoys me when I find out that others 
know something important I do not know; (3) Sometimes, I 
wonder if I spend too much time keeping up with the news; 
(4) It annoys me when I miss some important information 
online; (5) It is important for me to always be aware of what 
is happening in the world; and (6) I like to have a lot of con-
trol on what is going on around. Principal axis factor analy-
sis was used. According to the Kaiser Mayer-Olkin Measure 
of Sampling Adequacy criterion KMO, sampling adequacy 
was adequate for the number of items on the scale and fac-
tor analysis was appropriate for this data set (KMO = 0.84). 
Bartlett’s test of sphericity showed that the correlation 
matrix was suitable for factor analysis (χ2 = 1049.55, df = 15, 
p < 0.001). Using the conventional criterion for retaining 
factors with eigenvalues > 1.0 and the scree plot, a one-fac-
tor solution was identified explaining 60.74% of the total 
variance. A Confirmatory Factor Analysis revealed that the 
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We estimated the minimum sample size required by using 
Tabachnick and Fidell’s (2014) formula [N > (50 + 8 m), 
where N is the required sample size and m is the highest 
possible number of paths (N > 50 + 8*12)]. The final sample 
should have guaranteed at least 146 subjects. A total of 364 
participants were involved.

Results

Table 1 shows descriptive statistics and correlations between 
the study variables. The correlation between FoMO and fear 
of not being up to date was 0.64, thus suggesting a moder-
ate-to-strong link but not to the extent of being redundant. 
The correlation with social smartphone use was higher for 
FoMO, whilst the correlation with process smartphone use 
was higher for the fear of not being up to date, as expected. 
Significant positive strong correlations were found between 
these two variables, metacognitions, and PSU.

Thus, descriptive statistics and Pearson’s correlations were 
computed. Before running the serial mediation models, 
multicollinearity was checked, revealing no indication of 
multicollinearity as tolerance statistics were above 0.20 and 
variance influence factors were well below 10 (Bowerman & 
O’Connell, 1990). Therefore, we used Model 6 from PRO-
CESS (Hayes, 2018) to test the two serial mediation models. 
We estimated 5000 bootstrap samples in which the indepen-
dent variable was FoMO (in Model 1; FoBU, in Model 2) 
the mediators were metacognitions about smartphone use 
and social smartphone use (in Model 1; process smartphone 
use, in Model 2), and the dependent variable was PSU. This 
method generated 95% confidence intervals (CI) of the indi-
rect effects. Bootstrapped 95% CIs not straddling zero were 
considered statistically significant (Hayes, 2018). As previ-
ous evidence showed a negative link between age and PSU, 
and women tend to report higher levels of PSU (Elhai et al., 
2017a; Rozgonjuk et al., 2016; van Deursen et al., 2015), 
we included gender and age as covariates in the models. As 
suggested by Kline (2011), we tested alternative models. 
Firstly, we tested the direct and indirect effect of FoMO on 
PSU via metacognitions about smartphone use and process 
use. Then, we tested the direct and indirect effect of FOBU 
on PSU via metacognitions about smartphone use and social 
use.

Table 1 Descriptive and zero-order correlations among the study variables
Variables M SD 1 2 3 4 5 6
1. FoMO 20.75 8.13 --
2. FoBU 18.99 8.11 0.64** --
3. MSUQ 43.85 12.26 0.52** 0.41** --
4. Social Use 19.60 3.54 0.21** 0.19** 0.22** --
5. Process Use 22.14 3.37 0.17** 0.24** 0.25** 0.39** --
6. SAS-SV 27.73 9.36 0.50** 0.56** 0.65** 0.19** 0.28** --
Note. **p < 0.001, FoMO = Fear of Missing Out; FoBU = Fear of not Being Up to date; MSUQ = Metacognitions about Smartphone Use Ques-
tionnaire; SAS = Smartphone Addiction Scale—Short Version

Fig. 1 Serial mediation model linking FoMO and PSU. Standardized effects are presented. C’= direct effect C = total effect; 
*p < 0.05, **p < 0.001
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use mediated the relationship between fear of not being 
up to date and PSU (indirect effect = 0.01; 95% CI: [0.002, 
0.03]); and the serial mediation effect of metacognitions 
about smartphone use and process use on the relationship 
between the fear of not being up to date and PSU was sig-
nificant (indirect effect = 0.004; 95% CI: [0.0006, 0.009]). 
Therefore, the serial mediation hypothesis was supported. 
The model explained 53% of the variance of PSU.

When it comes to the alternative models, we firstly tested 
the direct and indirect effect of FoMO on PSU via metacog-
nitions about smartphone use and process use. This model 
explained 48.7% of the variance of PSU, but it showed 
lower path coefficients compared with Model 1. After con-
trolling for participants’ gender (women coded as 1, men 
coded as 2; β = 0.05 p = 0.52) and age (β = 0.01, p = 0.02), the 
results indicated that metacognitions about smartphone use 
and process use partially mediated the relationship between 
FoMO and PSU (total indirect effect = 0.03; 95% CI: [0.02, 
0.04]; direct effect = 0.03, 95% CI: [0.02, 0.04]). Specifi-
cally, metacognitions about smartphone use mediated the 
relationship between FoMO and PSU (indirect effect = 0.03; 
95% CI: [0.02,0.02]); process use did not mediate the rela-
tionship between FoMO and PSU (indirect effect = 0.0003; 
95% CI: [-0.002, 0.002]); and the serial mediation effect of 
metacognitions about smartphone use and process use on 
the relationship between FoMO and PSU was significant 
(indirect effect = 0.001; 95% CI: [0.0005, 0.003]).

We then tested the direct and indirect effect of FOBU 
on PSU via metacognitions about smartphone use and 
social use. Again, this alternative model explained 48.7% 
of the variance of PSU, but it showed lower path coeffi-
cients. After controlling for participants’ gender (women 
coded as 1, men coded as 2; β =-0.003 p = 0.97) and age 
(β = 0.005, p = 0.06), the results indicated that metacogni-
tions about smartphone use and social use partially medi-
ated the relationship between FoMO and PSU (total indirect 
effect = 0.02; 95% CI: [0.01, 0.03]; direct effect = 0.04, 95% 

Testing model 1: 
FoMO→Metacognitions→Social 
use→Problematic smartphone use

After controlling for participants’ gender (women coded as 
1, men coded as 2; β =-0.01 p = 0.79) and age (β = -0.09, 
p = 0.03), the results indicated that metacognitions about 
smartphone use and social use partially mediated the rela-
tionship between FoMO and PSU (total indirect effect = 0.24; 
95% CI: [0.17, 0.32]; direct effect = 0.26, 95% CI: [0.19, 
0.40]; see Fig. 1). Specifically, metacognitions about smart-
phone use mediated the relationship between FoMO and 
PSU (indirect effect t = 0.24; 95% CI: [0.17,0.31]); social 
use did not mediate the relationship between FoMO and 
PSU (indirect effect = 0.003; 95% CI: [-0.006, 0.02]); and 
the serial mediation effect of metacognitions about smart-
phone use and social use on the relationship between FoMO 
and PSU was not significant (indirect effect = 0.002; 95% 
CI: [-0.003, 0.009]). Smartphone social use did not predict 
PSU. Therefore, the serial mediation hypothesis was not 
supported. The model explained 47% of the PSU variance.

Testing model 2: fear of not being up 
to date→Metacognitions→Process 
use→Problematic smartphone use

After controlling for participants’ gender (women coded as 
1, men coded as 2; β =-0.03 p = 0.48) and age (β =-0.06, 
p = 0.48), the results indicated that metacognitions about 
smartphone use and process use partially mediated the 
relationship between fear of not being up to date and PSU 
(total indirect effect = 0.19; 95% CI: [0.13, 0.25]; direct 
effect = 0.35, 95% CI: [0.31, 0.49]; see Fig. 2). Specifi-
cally, metacognitions about smartphone use mediated the 
relationship between the fear of not being up to date and 
PSU (indirect effect = 0.17; 95% CI: [0.11,0.23]); process 

Fig. 2 Serial mediation model linking the fear of not being up to date and PSU. Standardized effects are presented. C’ = direct 
effect C = total effect; *p < 0.05, **p < 0.001
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date, the greater the process smartphone use via metacogni-
tions, which in turn predicts PSU. Results concerning the 
positive correlation between process smartphone use and 
PSU are not surprising, as this is a well-established finding 
in the literature (Elhai et al., 2017a, b, 2020; Rozgonjuk & 
Elhai, 2019; van Deursen et al., 2015). The current study 
builds upon the previous findings by showing that intense 
process smartphone use might be driven by the need for 
control over information and events and this is mediated by 
expectancies related to smartphone use as a means of con-
trolling cognitions and emotions. That is, individuals show-
ing an intense fear of not staying up to date with important 
information report high process smartphone use at least in 
part due to their belief that the smartphone is a useful tool 
for regulating their cognition (i.e., fears). Similarly, meta-
cognitions about smartphone use mediate the relationship 
between FoMO and PSU. On the one hand, this result lends 
further support to the already well-established link between 
FoMO and PSU (Elhai et al., 2018a, 2020; Oberst et al., 
2017; Servidio et al., 2021; Wolniewicz et al., 2018). On the 
other hand, it highlights a potential explanatory mechanism 
for this link. In this respect, an additional contribution to 
the literature was provided in that FoMO has been typically 
considered as a mediator in the link between mental health 
variables or personality traits and PSU (e.g., Geng et al., 
2021; Yuan et al., 2021), without considering that its effect 
on PSU might in turn be explained by cognitive processes.

This said, social use did not predict PSU. Moreover, it did 
not mediate the relationship between FoMO and PSU, and 
the serial mediation effect of metacognitions about smart-
phone use and social use on the relationship between FoMO 
and PSU was not significant (Model 1 was not supported). 
The fact that smartphone social use did not predict PSU 
confirms previous findings reporting PSU is more related to 
process use (Elhai et al., 2017a, b, 2020; Rozgonjuk et al., 
2019). Excessive smartphone use might not be driven nec-
essarily by communicative purposes, such as using social 
networking, messaging, and phone calls. Indeed, smart-
phones allow for the use of a number of other non-social 
oriented applications and potentially problematic activities 
such as news consumption, and web surfing (smartphone 
process use). These considerations draw attention to the cur-
rent debate on the overlap between the problematic use of 
smartphones and the problematic use of specific activities 
available on smartphones, such as social media apps (for 
a systematic review, see Marino et al., 2021).We did not 
find support for the hypothesis that high levels of appre-
hension of missing friends’ rewarding experiences leads 
to using the smartphone as a vehicle to stay in touch with 
significant others—FoMO predicts PSU, but not via intense 
social smartphone use. One possible explanation related to 
the measure we used for measuring social smartphone use. 

CI: [0.03, 0.05]). Specifically, metacognitions about smart-
phone use mediated the relationship between FOBU and 
PSU (indirect effect = 0.02; 95% CI: [0.01,0.03]); social use 
did not mediate the relationship between FOBU and PSU 
(indirect effect = 0.0002; 95% CI: [-0.0008, 0.0013]); and 
the serial mediation effect of metacognitions about smart-
phone use and social use on the relationship between FOBU 
and PSU was not significant (indirect effect = 0.0001; 95% 
CI: [-0.0004, 0.0007]).

Discussion

As previous studies have shown that process and social 
smartphone use might be involved in PSU, there has been 
a call for further research into the pathways that might lead 
to PSU through one type of use or another. Especially pro-
cess smartphone use warrants further scientific attention, 
as very recent studies have shown that it is closely related 
to PSU relative to social use (Rozgonjuk & Elhai, 2019). 
Based on previous findings derived from different lines of 
research, the current study hypothesized that social smart-
phone use may be mainly motivated by the fear of missing 
out (FoMO) through metacognitions (Model 1), while pro-
cess smartphone use may be driven by an as yet unexplored 
need—the fear of not being up to date—via metacognitions 
(Model 2). Both social and process use were then expected 
to predict PSU.

Overall, our results provide: (a) promising initial results 
regarding the introduction of the FoBU construct in explain-
ing developmental pathways towards PSU via intense pro-
cess use; (b) further evidence for the scarce contribution of 
social smartphone use in predicting PSU whilst they con-
firm the detrimental effect of process use; (c) further support 
to the role of metacognitions in explaining the link between 
unsatisfied needs and PSU. We will describe each result in 
detail below.

The first intriguing and promising result is that the cor-
relation between FoMO and the fear of not being up to date 
was moderate-to-strong, thus suggesting that these two 
fears were significantly associated with each other but not 
to the extent of being redundant. Moreover, the fear of not 
being up to date strongly correlates with process use than 
FoMO does, whilst FoMO strongly correlates with social 
use than the fear of not being up to date does (as expected). 
These preliminary results support the hypothesis that pro-
cess and social smartphone use might be driven by different 
motivations. Subsequent analyses have shown that Model 
2 was supported in that the serial mediation effect of meta-
cognitions concerning smartphone use and process use on 
the relationship between the fear of not being up to date and 
PSU, was significant. The greater the fear of not being up to 
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need to belong in the first place, but when social engage-
ment becomes distressing the same individual may engage 
in process smartphone use to regulate his/her negative feel-
ings. In terms of clinical implications, our results suggest 
that providing interventions to people with high levels of 
FoMO and not being up to date might be important not only 
for directly targeting these painful experiences but also 
indirectly to prevent PSU. Moreover, metacognitions may 
exacerbate these negative affective states, in turn leading 
to increased engagement with the smartphone. Develop-
ing interventions aimed at the modification of metacogni-
tions that lead to problematic smartphone use could well be 
precious, in keeping with previous evidence showing that 
metacognitive interventions are beneficial for dealing with 
addictive behaviours (e.g., Caselli et al., 2016, 2018).

Authors’ contribution SC: study concept and design, study supervi-
sion; GF: analysis and interpretation of data, statistical analysis; FG: 
analysis and interpretation of data, statistical analysis; ER: data collec-
tion; MS: study supervision. All authors had full access to all data in 
the study and take responsibility for the integrity of the data and the 
accuracy of the data analysis.

Funding sources No financial support was received for this study. 
Open access funding provided by Università degli Studi di Firenze 
within the CRUI-CARE Agreement.

Conflict of interest The authors declare no conflict of interest.

Open Access This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

References

Akbari, M. (2017). Metacognitions or distress intolerance: The medi-
ating role in the relationship between emotional dysregulation 
and problematic internet use. Addictive Behavior Reports, 6, 
128–133. https://doi.org/10.1016/j.abrep.2017.10.004

Akbari, M., Bahadori, M. H., Milan, B. B., Caselli, G., & Spada, M. 
M. (2021a). Metacognitions as a predictor of online gaming in 
adolescents: Psychometric properties of the metacognitions about 
online gaming scale among Iranian adolescents. Addictive Behav-
iors, 118, 106904. https://doi.org/10.1016/j.addbeh.2021.106904

Akbari, M., Zamani, E., Fioravanti, G., & Casale, S. (2021b). Psycho-
metric properties of the Metacognitions about Smartphone Use 
Questionnaire (MSUQ) in a sample of Iranians. Addictive Behav-
iors, 114, 106722. https://doi.org/10.1016/j.addbeh.2020.106722

This self-report measure refers to an active smartphone use 
for social purposes (i.e., calling other people, maintaining 
relationships), which is likely to allow higher experiences 
of closeness to others with no consequent problematic usage 
(Gioia et al., 2021). Moreover, FoMO may also be impli-
cated in PSU via process use, as has already been suggested 
(Elhai et al., 2018a, 2020), since the individual may engage 
in process smartphone use to regulate the fear of missing out 
when social engagement becomes fear-inducing (Elhai et 
al., 2020). The alternative model tested in the current study 
supports that FoMO is somehow linked to process use, as it 
predicts PSU through the serial mediating role of metacog-
nitions about smartphone use and process use.

The current study does have some limitations, however. 
Firstly, given its correlational design, inferences about 
causal directions are not warranted. A recent study (Lo 
Coco et al., 2020) has suggested caution when causal links 
between FoMO and PSU are inferred, because no cross-
lagged associations between them were longitudinally sup-
ported. Similarly, the fear of not being up to date might not 
be longitudinally associated with PSU—or PSU might rein-
force, in the course of time, one’s own fear of not being 
up to date. Secondly, we use self-report measures to assess 
the study variables, and this is a problem especially when it 
comes to PSU, as self-report measures may not be reliable 
and accurate enough to assess smartphone usage (Elhai et 
al., 2018b). Moreover, our sample was mainly comprised 
of young people from Italy and was not well-balanced for 
gender. As age and gender differences emerged in this field 
(Elhai et al., 2017a; Rozgonjuk et al., 2016; van Deursen et 
al., 2015), future studies should involve a more representa-
tive sample.

The present study has both theoretical contributions and 
clinical implications. From a theoretical perspective, the 
current results add a further layer of knowledge to path-
ways towards PSU, for the first time highlighting the role 
of another variable—the fear of not being up to date—
which might explain the additional amount of variance in 
PSU levels, especially when it comes to excessive process 
smartphone use. In fact, our results suggest that scientific 
attention in this field should be focused on process use since 
it predicts PSU in each tested model. Moreover, our find-
ings show that the intuitive link between the fear of miss-
ing reward experiences and the use of the smartphone for 
social purposes ought to be questioned. Whilst there is no 
doubt that a link between FoMO and PSU exists, it is less 
clear which smartphone functions or motivations are more 
involved in accounting for this association. Following Elhai 
et al.’s reasoning (2020), we cannot exclude that the binary 
distinction between process and social smartphone use is 
not helpful when it comes to FoMO. High levels of FoMO 
might motivate towards smartphone use for satisfying the 

22854

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1016/j.abrep.2017.10.004
http://dx.doi.org/10.1016/j.addbeh.2021.106904
http://dx.doi.org/10.1016/j.addbeh.2020.106722


Current Psychology (2023) 42:22847–22856

1 3

Social networking sites use and abuse: A Meta-analysis. Com-
puters in Human Behavior, 106839. https://doi.org/10.1016/j.
chb.2021.106839

Geng, J., Lei, L., Ouyang, M., Nie, J., & Wang, P. (2021). The Influ-
ence of Perceived Parental Phubbing on Adolescents’ Prob-
lematic Smartphone Use: A Two-wave Multiple Mediation 
Model. Addictive Behaviors, 106995. https://doi.org/10.1016/j.
addbeh.2021.106995

Gioia, F., Fioravanti, G., Casale, S., & Boursier, V. (2021). The effects 
of the fear of missing out on people’s social networking sites use 
during the COVID-19 pandemic: the mediating role of online 
relational closeness and individuals’ online communication atti-
tude. Frontiers in Psychiatry, 12, 146. https://doi.org/10.3389/
fpsyt.2021.620442

Hayes, A. F. (2018). Introduction to Mediation, Moderation, and Con-
ditional Process Analysis: A Regression-Based Approach. New 
York, NY: Guilford Publications

Horvath, J., Mundinger, C., Schmitgen, M. M., Wolf, N. D., Sam-
bataro, F., Hirjak, D., Kubera, K. M., Koenig, J., & Wolf, C. R. 
(2020). Structural and functional correlates of smartphone addic-
tion. Addictive Behaviors, 105, 106334. https://doi.org/10.1016/j.
addbeh.2020.106334

Kim, H. J., Min, J. Y., Kim, H. J., & Min, K. B. (2017). Accident risk 
associated with smartphone addiction: A study on university stu-
dents in Korea. Journal of Behavioral Addictions, 6(4), 699–707. 
https://doi.org/10.1556/2006.6.2017.070

Kline, R. (2011). Principles and practice of structural equation model-
ing, (2nd ed.). New York, The Guilford Press

Kwon, M., Kim, D. J., Cho, H., & Yang, S. (2013). The smartphone 
addiction scale: development and validation of a short version for 
adolescents. PloS One, 8(12), e83558. https://doi.org/10.1371/
journal.pone.0083558

Leotti, L. A., Iyengar, S. S., & Ochsner, K. N. (2010). Born to choose: 
The origins and value of the need for control. Trends in Cognitive 
Science, 14(10), 457–463. . 10.1016/j.tics.2010.08.001

Lo Coco, G., Salerno, L., Franchina, V., La Tona, A., Di Blasi, M., 
& Giordano, C. (2020). Examining bi-directionality between 
Fear of Missing Out and problematic smartphone use. A two-
wave panel study among adolescents. Addictive Behaviors, 106, 
106360. https://doi.org/10.1016/j.addbeh.2020.106360

Marino, C., Canale, N., Melodia, F., Spada, M. M., & Vieno, A. 
(2021). The Overlap Between Problematic Smartphone Use 
and Problematic Social Media Use: a Systematic Review. Cur-
rent Addiction Reports, 8, 469–480. https://doi.org/10.1007/
s40429-021-00398-0

Oberst, U., Wegmann, E., Stodt, B., Brand, M., & Chamarro, A. 
(2017). Negative consequences from heavy social network-
ing in adolescents: The mediating role of fear of missing out. 
Journal of Adolescence, 55, 51–60. https://doi.org/10.1016/j.
adolescence.2016.12.008

Panova, T., Carbonell, X., Chamarro, A., & Puerta-Cortés, D. X. (in 
press). Specific smartphone uses and how they relate to anxiety 
and depression in university students: A cross-cultural perspec-
tive. Behaviour & Information Technology. doi:https://doi.org/10
.1080/0144929x.2019.1633405

Przybylski, A. K., Murayama, K., DeHaan, C. R., & Gladwell, V. 
(2013). Motivational, emotional, and behavioral correlates of 
fear of missing out. Computers in Human Behavior, 29(4), 1841–
1848. https://doi.org/10.1016/j.chb.2013.02.014

Rozgonjuk, D., & Elhai, J. D. (2019). Emotion regulation in relation 
to smartphone use: Process smartphone use mediates the asso-
ciation between expressive suppression and problematic smart-
phone use. Current Psychology, 1–10. https://doi.org/10.1007/
s12144-019-00271-4

Rozgonjuk, D., Elhai, J. D., Täht, K., Vassil, K., Levine, J. C., & 
Asmundson, G. J. (2019). Non-social smartphone use mediates 

Billieux, J., Maurage, P., Lopez-Fernandez, O., Kuss, D. J., & Griffiths, 
M. D. (2015). Can disordered mobile phone use be considered a 
behavioral addiction? An update on current evidence and a com-
prehensive model for future research. Current Addiction Reports, 
2(2), 156–162. https://doi.org/10.1007/s40429-015-0054-y

Bowerman, B. L., & O’Connell, R. T. (1990). Linear statistical mod-
els: An applied approach. Boston: PWS-Kent Pub. Co.

Brown, A. (1987). Metacognition, executive control, self-regulation, 
and other more mysterious mechanisms. In F. Weinert, & R. 
Kluwe (Eds.), Metacognition, Motivation, and Understanding 
(pp. 65–116). Hillsdale, NJ: Erlbaum

Casale, S., Caponi, L., & Fioravanti, G. (2020). Metacognitions about 
problematic Smartphone use: Development of a self-report mea-
sure. Addictive Behaviors, 109, 106484. https://doi.org/10.1016/j.
addbeh.2020.106484

Casale, S., & Fioravanti, G. (2020). Factor structure and psychometric 
properties of the Italian version of the fear of missing out scale 
in emerging adults and adolescents. Addictive Behaviors, 102, 
106179. https://doi.org/10.1016/j.addbeh.2019.106179

Casale, S., Fioravanti, G., & Spada, M. M. (2021a). Modelling the 
contribution of metacognitions and expectancies to problematic 
smartphone use. Journal of Behavioral Addictions, 10(3), 788–
798. https://doi.org/10.1556/2006.2021.00066

Casale, S., Musicò, A., & Spada, M. M. (2021b). A systematic review 
of metacognitions in Internet Gaming Disorder and problematic 
Internet, smartphone and social networking sites use. Clinical 
Psychology & Psychotherapy, 1–15. doi: https://doi.org/10.1002/
cpp.2588

Caselli, G., Gemelli, A., Spada, M. M., & Wells, A. (2016). Experi-
mental modification of perspective on thoughts and metacogni-
tive beliefs in alcohol use disorder. Psychiatry Research, 244, 
57–61. https://doi.org/10.1016/j.psychres.2016.07.029

Caselli, G., Martino, F., Spada, M. M., & Wells, A. (2018). Meta-
cognitive therapy for alcohol use disorder: A systematic case 
series. Frontiers in Psychology, 9, 2619. https://doi.org/10.3389/
fpsyg.2018.02619

De Pasquale, C., Sciacca, F., & Hichy, Z. (2017). Italian validation 
of smartphone addiction scale short version for adolescents and 
young adults (SAS-SV). Psychology, 8(10), 1513–1518. doi: 
https://doi.org/10.4236/psych.2017.810100

Elhai, J. D., Gallinari, E. F., Rozgonjuk, D., & Yang, H. (2020). 
Depression, anxiety and fear of missing out as correlates of social, 
non-social and problematic smartphone use. Addictive Behaviors, 
105, 106335. https://doi.org/10.1016/j.addbeh.2020.106335

Elhai, J. D., Hall, B. J., Levine, J. C., & Dvorak, R. D. (2017a). Types 
of smartphone usage and relations with problematic smartphone 
behaviors: The role of content consumption vs. social smart-
phone use. Cyberpsychology: Journal of Psychosocial Research 
on Cyberspace, 11(2),), article 3. doi: https://doi.org/10.5817/
CP2017-2-3

Elhai, J. D., Levine, J. C., Dvorak, R. D., & Hall, B. J. (2017b). Non-
social features of smartphone use are most related to depression, 
anxiety and problematic smartphone use. Computers in Human 
Behavior, 69, 75–82. https://doi.org/10.1016/j.chb.2016.12.023

Elhai, J. D., Levine, J. C., Alghraibeh, A. M., Alafnan, A. A., Aldrai-
weesh, A. A., & Hall, B. J. (2018a). Fear of missing out: Testing 
relationships with negative affectivity, online social engagement, 
and problematic smartphone use. Computers in Human Behavior, 
89, 289–298. https://doi.org/10.1016/j.chb.2018.08.020

Elhai, J. D., Tiamiyu, M. F., Weeks, J. W., Levine, J. C., Picard, K. J., 
& Hall, B. J. (2018b). Depression and emotion regulation predict 
objective smartphone use measured over one week. Personality 
and Individual Differences, 133, 21–28. https://doi.org/10.1016/j.
paid.2017.04.051

Fioravanti, G., Casale, S., Benucci, S. B., Prostamo, A., Falone, 
A., Ricca, V., & Rotella, F. (2021). Fear of Missing Out and 

22855

http://dx.doi.org/10.1016/j.chb.2021.106839
http://dx.doi.org/10.1016/j.chb.2021.106839
http://dx.doi.org/10.1016/j.addbeh.2021.106995
http://dx.doi.org/10.1016/j.addbeh.2021.106995
http://dx.doi.org/10.3389/fpsyt.2021.620442
http://dx.doi.org/10.3389/fpsyt.2021.620442
http://dx.doi.org/10.1016/j.addbeh.2020.106334
http://dx.doi.org/10.1016/j.addbeh.2020.106334
http://dx.doi.org/10.1556/2006.6.2017.070
http://dx.doi.org/10.1371/journal.pone.0083558
http://dx.doi.org/10.1371/journal.pone.0083558
http://dx.doi.org/10.1016/j.addbeh.2020.106360
http://dx.doi.org/10.1007/s40429-021-00398-0
http://dx.doi.org/10.1007/s40429-021-00398-0
http://dx.doi.org/10.1016/j.adolescence.2016.12.008
http://dx.doi.org/10.1016/j.adolescence.2016.12.008
http://dx.doi.org/10.1080/0144929x.2019.1633405
http://dx.doi.org/10.1080/0144929x.2019.1633405
http://dx.doi.org/10.1016/j.chb.2013.02.014
http://dx.doi.org/10.1007/s12144-019-00271-4
http://dx.doi.org/10.1007/s12144-019-00271-4
http://dx.doi.org/10.1007/s40429-015-0054-y
http://dx.doi.org/10.1016/j.addbeh.2020.106484
http://dx.doi.org/10.1016/j.addbeh.2020.106484
http://dx.doi.org/10.1016/j.addbeh.2019.106179
http://dx.doi.org/10.1556/2006.2021.00066
http://dx.doi.org/10.1002/cpp.2588
http://dx.doi.org/10.1002/cpp.2588
http://dx.doi.org/10.1016/j.psychres.2016.07.029
http://dx.doi.org/10.3389/fpsyg.2018.02619
http://dx.doi.org/10.3389/fpsyg.2018.02619
http://dx.doi.org/10.4236/psych.2017.810100
http://dx.doi.org/10.1016/j.addbeh.2020.106335
http://dx.doi.org/10.5817/CP2017-2-3
http://dx.doi.org/10.5817/CP2017-2-3
http://dx.doi.org/10.1016/j.chb.2016.12.023
http://dx.doi.org/10.1016/j.chb.2018.08.020
http://dx.doi.org/10.1016/j.paid.2017.04.051
http://dx.doi.org/10.1016/j.paid.2017.04.051


Current Psychology (2023) 42:22847–22856

1 3

Statista (2020). Number of smartphone users worldwide from 2016 
to 2021 [statistic], Retrieved from https://www.statista.com/
statistics/330695/number-of-smartphone-users-worldwide/

Statista (2021). Forecast number of mobile devices worldwide from 2020 
to 2025 (in billions)*, Retrieved from https://www.statista.com/
statistics/245501/multiple-mobile-device-ownership-worldwide/

Tabachnick, B. G., & Fidell, L. S. (2014). Using Multivariate Statistics 
(6th ed.). Boston, MA: Pearson Education

Throuvala, M., Pontes, H., Tsaousis, I., Griffiths, M., Rennoldson, M., 
& Kuss, D. (2021). Exploring the dimensions of smartphone dis-
traction: Development, validation, measurement invariance, and 
latent mean differences of the smartphone distraction scale (SDS). 
Frontiers in Psychiatry, 12, 642634. https://doi.org/10.3389/
fpsyt.2021.642634

van Deursen, A. J. A. M., Bolle, C. L., Hegner, S. M., & Kommers, 
P. A. M. (2015). Modeling habitual and addictive smartphone 
behavior: The role of smartphone usage types, emotional intel-
ligence, social stress, self-regulation, age, and gender. Comput-
ers in Human Behavior, 45, 411–420. https://doi.org/10.1016/j.
chb.2014.12.039

Wells, A., & Matthews, G. (1994). Attention and emotion. A clinical 
perspective. Hove: Erlbaum

Wilcockson, T. D., Osborne, A. M., & Ellis, D. A. (2019). Digital detox: 
The effect of smartphone abstinence on mood, anxiety, and crav-
ing. Addictive Behaviors, 99, 106013. https://doi.org/10.1016/j.
addbeh.2019.06.002

Wolniewicz, C. A., Tiamiyu, M. F., Weeks, J. W., & Elhai, J. D. (2018). 
Problematic smartphone use and relations with negative affect, 
fear of missing out, and fear of negative and positive evaluation. 
Psychiatry Research, 262, 618–623. https://doi.org/10.1016/j.
psychres.2017.09.058

Yuan, G., Elhai, J. D., & Hall, B. J. (2021). The influence of depres-
sive symptoms and fear of missing out on severity of problematic 
smartphone use and Internet gaming disorder among Chinese 
young adults: A three-wave mediation model. Addictive Behav-
iors, 112, 106648. https://doi.org/10.1016/j.addbeh.2020.106648

Publisher’s Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

the relationship between intolerance of uncertainty and prob-
lematic smartphone use: Evidence from a repeated-measures 
study. Computers in Human Behavior, 96, 56–62. https://doi.
org/10.1016/j.chb.2019.02.013

Rozgonjuk, D., Rosenvald, V., Janno, S., & Täht, K. (2016). Devel-
oping a shorter version of the Estonian Smartphone Addic-
tion Proneness Scale (E-SAPS18). Cyberpsychology: Journal 
of Psychosocial Research on Cyberspace, 10(4), https://doi.
org/10.5817/cp2016-4-4

Sela, Y., Zach, M., Amichay-Hamburger, Y., Mishali, M., & Omer, H. 
(2020). Family environment and problematic internet use among 
adolescents: the mediating roles of depression and fear of miss-
ing out. Computers in Human Behavior, 106, 106226. https://doi.
org/10.1016/j.chb.2019.106226

Servidio, R. (2019). Self-control and problematic smartphone use 
among Italian University students: The mediating role of the fear 
of missing out and of smartphone use patterns. Current Psychol-
ogy, 1–11. https://doi.org/10.1007/s12144-019-00373-z

Servidio, R., Sinatra, M., Griffiths, M. D., & Monacis, L. (2021). 
Social comparison orientation and fear of missing out as media-
tors between self-concept clarity and problematic smartphone 
use. Addictive Behaviors, 107014. https://doi.org/10.1016/j.
addbeh.2021.107014

Shi, Z., Chen, H., Guan, J., Xie, Y., Huang, S., Chen, X., Liu, B., & 
Shu, Y. (2021). Psychometric properties of the metacognitions 
about smartphone use questionnaire (MSUQ) in Chinese col-
lege students. Addictive Behaviors, 123, 107041. https://doi.
org/10.1016/j.addbeh.2021.107041

Song, I., Larose, R., Eastin, M. S., & Lin, C. A. (2004). Internet grati-
fications and Internet addiction: On the uses and abuses of new 
media. Cyberpsychology & Behavior, 7(4), 384–394. https://doi.
org/10.1089/cpb.2004.7.384

Spada, M. M., Caselli, G., Nikčević, A. V., & Wells, A. (2015). Meta-
cognition in addictive behaviors. Addictive Behaviors, 44, 9–15. 
https://doi.org/10.1016/j.addbeh.2014.08.002

Spada, M. M., & Marino, C. (2017). Metacognitions and emotion reg-
ulation as predictors of problematic internet use in adolescents. 
Clinical Neuropsychiatry, 14(1), 59–63

22856

https://www.statista.com/statistics/330695/number-of-smartphone-users-worldwide/
https://www.statista.com/statistics/330695/number-of-smartphone-users-worldwide/
https://www.statista.com/statistics/245501/multiple-mobile-device-ownership-worldwide/
https://www.statista.com/statistics/245501/multiple-mobile-device-ownership-worldwide/
http://dx.doi.org/10.3389/fpsyt.2021.642634
http://dx.doi.org/10.3389/fpsyt.2021.642634
http://dx.doi.org/10.1016/j.chb.2014.12.039
http://dx.doi.org/10.1016/j.chb.2014.12.039
http://dx.doi.org/10.1016/j.addbeh.2019.06.002
http://dx.doi.org/10.1016/j.addbeh.2019.06.002
http://dx.doi.org/10.1016/j.psychres.2017.09.058
http://dx.doi.org/10.1016/j.psychres.2017.09.058
http://dx.doi.org/10.1016/j.addbeh.2020.106648
http://dx.doi.org/10.1016/j.chb.2019.02.013
http://dx.doi.org/10.1016/j.chb.2019.02.013
http://dx.doi.org/10.5817/cp2016-4-4
http://dx.doi.org/10.5817/cp2016-4-4
http://dx.doi.org/10.1016/j.chb.2019.106226
http://dx.doi.org/10.1016/j.chb.2019.106226
http://dx.doi.org/10.1007/s12144-019-00373-z
http://dx.doi.org/10.1016/j.addbeh.2021.107014
http://dx.doi.org/10.1016/j.addbeh.2021.107014
http://dx.doi.org/10.1016/j.addbeh.2021.107041
http://dx.doi.org/10.1016/j.addbeh.2021.107041
http://dx.doi.org/10.1089/cpb.2004.7.384
http://dx.doi.org/10.1089/cpb.2004.7.384
http://dx.doi.org/10.1016/j.addbeh.2014.08.002

	Fear of missing out and fear of not being up to date: investigating different pathways towards social and process problematic smartphone use
	Abstract
	Introduction
	Explaining the link between fears, different types of use and problematic usage through a metacognitive lens
	The present study
	Methods
	Participants
	Measures
	Statistical analyses

	Results
	Testing model 1: FoMO→Metacognitions→Social use→Problematic smartphone use
	Testing model 2: fear of not being up to date→Metacognitions→Process use→Problematic smartphone use
	Discussion
	References


