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Abstract

Background: Although a surge of interest has recently emerged in investigating the simultaneous problematic
use of various technology-based tools, the findings are still inconclusive. The present web-based survey
aimed at examining whether (a) personality traits, coping strategies, and sociodemographics are associated
with problematic internet, smartphone, and SMS use among Greek users and (b) personality traits mediate
the relationship between maladaptive coping strategies and problematic use of the three media.

Study Design: A cross-sectional study.

Methods: A convenience and snowball sample of 1016 participants (84.4% female, mean age of 30.3
years) completed the Problematic Internet Use Questionnaire-9 (PIUQ-9), the Mobile Phone Problem Use
Scale (MPPUS), the Self-Perception of Text Message Dependency Scale (STDS), the Personality Diagnostic
Questionnaire 4+ (PDQ-4+), and the Brief Coping Orientation to Problems Experienced Inventory (Brief
COPE).

Results: Shared predictors between problematic use of the three technology-based tools were younger
age and low educational level, the coping strategy of substance use, and the narcissistic, avoidant, and
dependent personality disorders. Predictors of problematic internet and smartphone use were coping
strategies of emotional support, self-distraction, and behavioral disengagement. According to structural
equation models (SEM) models, cluster C personality disorders fully mediate the relationship between
maladaptive coping strategies and problematic use of technology-based tools.

Conclusion: Addressing factors that predispose (i.e., personality traits), precipitate, or maintain problematic
use (i.e., coping strategies) can lead to effective and cost-saving preventive (i.e., screening of vulnerable
groups) and therapeutic efforts (i.e., teaching adaptive coping strategies).

Please cite this article as follows: Kalaitzaki A, Laconi S, Tsouvelas G. Problematic internet, smartphone, and sms use among adults: shared
and unique predictors. J Res Health Sci. 2022; 22(4):e00562. doi:10.34172/jrhs.2022.97

Background

to simultaneously occur. Taufik et al’ found that high

A surge of interest has emerged over the past two decades
in examining the problematic overuse of technology-based
tools due to their detrimental repercussions on individual
mental health and well-being."

Problematic internet use (PIU) and problematic
smartphone use (PSU) have received much attention
from researchers. PIU and PSU can be both defined as
one’s inability to control the internet” or smartphone®
with negative repercussions in daily life. As the internet
and smartphone are interrelated (i.e., the ubiquity of
internet access has increased smartphone ownership
and vice versa), similarly, problematic use of both seems

school students with PIU have a 60% chance of having
PSU. Problematic text messaging (PTM) is related to PSU.
PTM may be defined as “impaired control over texting,
intense emotional reactions (anxiety, frustration, feelings
of rejection) arising from texting, high importance of
messaging in social life, and negative consequences
secondary to this behavior.”"

Commonalities or similar underlying mechanisms
should be found between these problematic technology-
related behaviors to ensure a better understanding of these
concepts. However, most studies only focus on one of
these media and very few have simultaneously examined
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the problematic use of multiple tools, typically, two of
them (either PIU and PSU or PSU and PTM). Personality
disorders and maladaptive coping strategies have received
the most attention among the factors that have been
related to problematic technology use, though a consensus
fails to exist in the literature.

Amendola et al' found an intercorrelation between
problematic technology use and overall personality
dysfunction in adolescents and Phillips and Shipps"
found a relationship with the personality traits of
introversion and neuroticism. In their systematic
review, Moor and Anderson'’ investigated that several
problematic technology-related behaviors were associated
with psychopathy, and Machiavellianism and everyday
sadism were consistently related to these behaviors. In a
cross-cultural study conducted in 14 countries, Laconi et
al”® found PIU to be predicted by narcissistic, histrionic,
antisocial (Cluster B), dependent and avoidant (Cluster
C) personality traits and negatively by schizoid and
paranoid traits (Cluster A). PSU has been associated
with neuroticism and impulsivity,”* though the effect
sizes were small to moderate.” Kalaitzaki et al'® have
shown dependent (Cluster C), histrionic, and narcissistic
personality disorders (Cluster B) to be consistent predictors
of PSU in the overall and most of the 14 samples.

Studies have consistently shown that maladaptive
coping strategies were associated with problematic
technology use. Vally et al'” have found that PIU was
positively predicted by maladaptive coping strategies and
negatively by adaptive coping in young adult users in the
United Arab Emirates. In large cross-cultural studies,
maladaptive coping was a positive predictor of both PIU*
and PSU.' The specific maladaptive coping strategies
implicated in the problematic use of each technology tool
need to be examined.

The present study aimed to examine whether (a)
personalitytraits,copingstrategies,and sociodemographics
are associated with PIU, PSU, and PTM among Greek
users and (b) personality traits mediate the relationship
between maladaptive coping strategies and the latent
variable of problematic use of the three technology-based
media. The conceptual model of this study incorporates
predisposing (i.e., personality traits) and precipitating or
maintaining factors (i.e., coping strategies) of problematic
use of the three media. It was assumed that those who
differ in certain personality traits and use different coping
strategies are likely to have problematic use of different
media.

Methods
The present study was a cross-sectional web-based survey
conducted in Greece.

Participants

A total of 1037 Greek participants were initially recruited
from the general population. A final sample of 1016
participants remained after excluding unusual cases with

anomaly index, 10% missing data, no mobile phone, and
participants under 18. Overall, 21 (2%) participants were
excluded mainly due to missing values which randomly
occurred as no specific pattern was detected regarding
missing values.

Measures

Participants responded to sociodemographic questions
(e.g., gender, age, professional status, educational level,
and marital status), internet, phone, and SMS use-related
questions (e.g., hours spent per day), and validated
questionnaires. All scales were in Greek."” Cronbach
alphas can be seen in Table 1.

Problematic use measures: PSU was measured with a
27- item Mobile Phone Problem Use Scale (MPPUS).!>18
PIU was assessed with the Problematic Internet Use
Questionnaire-9 (PIUQ-9).1* PTM was assessed with
a 15-item Self-Perception of Text Dependency Scale
(STDS)."** Higher scores on each scale indicate more
problematic use.

Personality and Psychopathology measures: Coping
strategies were evaluated with the Brief Coping
Orientation to Problems Experienced Inventory
(COPE),"**! comprising 28 items allocated in 14 subscales.
Pathological personality traits were assessed with the
Personality Diagnostic Questionnaire 4+ (PDQ-4+),">*
comprising 99 items, allocated in three clusters.

Procedure

A google-forms questionnaire was distributed using
convenience and snowball sampling procedures.
Participants were recruited through email contacts and
social networking sites, and they were, in turn, asked
to recruit their contacts similarly. The first page of the
questionnaire contained information about the study
and informed consent. The study conforms with the
1964 Helsinki Declaration and its later amendments
and received approval from the ethics committee
of the Hellenic Mediterranean University (number
UVT8170/16.04.2018).

Data analysis

Anomaly detection models were used to identify outliers
or unusual cases. Cases with anomaly index value
greater than 2 were considered anomaly candidates.”?
Internal consistency was examined with Cronbach’s
alpha. Three hierarchical multiple regression analyses
(using the stepwise method) were performed to identify
predictors of PIU, PSU, and PTM by sociodemographic
factors (age, gender, marital status, and educational level
were introduced in the first step), coping strategies, and
personality traits (were introduced in the second step).
All analyses with P<0.05 were considered significant
and were performed with IBM SPSS v23. Following the
regression findings, two structural equation models
were conducted with AMOS v20 using the maximum-
likelihood estimation method to separately test the
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mediating effect of B and C personality clusters in the
relationship between maladaptive coping strategies and
the latent variable of problematic use of technology-
based tools (comprising PIU, PSU, and PTM). Parametric
bootstrapping of standard errors across 2000 samples
was used for the estimation of indirect effects. Model fit
indices were assessed***: the SRMR less than 0.08, the
TLI, the comparative fit index above 0.90, and finally, the
RMSEA less than 0.06.”

Results

Descriptive statistics

The final sample was mostly women (84.4%), middle-
aged (30.3 years old), employed (49.7%), well-educated
(75.3%), and in a relationship (54%) (Table 2). Participants
presented high mean scores on PSU (10.27), PTM (33.3),
and PIU (19.1). They used more frequently the coping
strategies of ‘planning’ (6.2) and ‘positive reframing’
(6.0) and less frequently the ‘behavioral disengagement’
(3.1) and ‘substance use’ (2.5). They had the highest
PDQ4 mean scores on ‘obsessive-compulsive’ (3.7) and
the lowest mean scores on ‘antisocial’ personality (0.80)
(Table 2).

Predictors of PIU, PSU, and PTM

Regression analyses (see Table 3) showed that PIU was
negatively predicted by age, educational level, marital
situation (singles presented higher scores), and paranoid
trait, and positively by the personality traits narcissistic,
avoidant, dependent, depressive, and the coping strategies
of self-distraction, substance use, and behavioral
disengagement. PSU was negatively predicted by age,
educational level, and schizoid personality traits, and
positively by the personality traits of narcissistic, avoidant,
borderline, dependent, schizoid, and negativistic, and the
coping strategies of emotional support, self-distraction,
substance use, and behavioral disengagement. PTM was
negatively predicted by age, educational level, and marital
status (singles presented higher scores), and positively by
gender (women presented higher scores) the personality
traits histrionic, narcissistic, avoidant, and dependent and
by the coping strategies of emotional support, humor,
denial, substance use.

Mediation of B and C personality clusters between
maladaptive coping strategies and problematic use of the
three technology-based tools

Based on the results of the regression analyses, two
structural equation models examined the mediating
effect of B and C personality clusters separately in the
relationship between maladaptive coping strategies and
the latent variable of problematic use of technology-based
tools (comprising of PIU, PSU, and PTM). The mediation
model for Cluster B demonstrated an acceptable fit
(CMIN=271.09, DF=59, P<0.001; CFI=0.94; IFI=0.94;
TLI=0.92; RMSEA=0.06 [LO=0.05, HI=0.06];
SRMR =0.04). However, the path between Cluster B and

Problematic Internet, Smartphone, and SMS use

Table 1. Descriptive statistics and reliabilities

Variables Min Max Mean SD Items Cronbach'sa
Problematic smartphone use 27 216 102.7 33.6 27 0.89
Problematic text messaging 15 72 333 113 13 0.90
Problematic internet use 9 43 191 7.0 9 0.88
COPE Active 2 8 5.9 1.2 2 0.63
COPE Planning 2 8 62 13 2 0.67
COPE Instrumental Support 2 8 5.7 1.5 2 0.83
COPE Emotional Support 2 8 57 15 2 0.76
COPE Venting 2 8 5.4 1.4 2 0.55
COPE Positive Reframing 2 8 6.0 1.4 2 0.76
COPE Acceptance 2 8 56 13 2 0.38
COPE Humour 2 8 4.4 1.5 2 0.58
COPE Religion 2 8 3.8 1.8 2 0.75
COPE Self-Distraction 2 8 55 14 2 0.50
COPE Denial 2 8 3.7 1.4 2 0.61
COPE Self-blame 2 8 52 15 2 0.69
COPE Substance Use 2 8 25 1.1 2 0.92
gisoe F;ZaBge:;Ve':tra[ 2 8 31 12 2 0.73
PDQ Paranoid 0 7 3.4 1.7 7 0.54
PDQ Histrionic 0 8 2.7 1.6 8 0.46
PDQ Antisocial 0 6 0.8 1.0 8 0.47
PDQ Obsessive-Compulsive 0 8 3.7 16 8 0.38
PDQ Narcissistic 0 9 2.9 1.7 9 0.54
PDQ Avoidant 0 7 2.5 1.8 7 0.67
PDQ Borderline 0 9 27 20 9 0.67
PDQ Dependent 0 7 1.5 16 8 0.65
PDQ Schizotypal 0 9 3.1 1.9 9 0.58
PDQ Schizoid 0 6 1.7 13 7 0.42
PDQ Negativistic 0 7 2.3 1.7 7 0.60
PDQ Depressive 0 7 3.3 1.8 7 0.62

Abbreviations: PDQ, Personality Diagnostic Questionnaire; COPE, Coping
Orientation to Problems Experienced.

Table 2. Sociodemographic characteristics of the participants

Categorical variables Number Percent
Gender

Male 159 15.6
Female 857 84.4
Professional status

University student 398 39.2
Employed 505 49.7
Unemployed 113 11.1
Educational level

University 43 4.2
Master’s degree 762 75.3
Doctoral degree 207 20.5
Marital status

Single 467 46.0
In a relationship 549 54.0
Continuous variables Mean SD
Age (y) 30.3 10.5
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Table 3. Hierarchical multiple regression analyses for predicting problematic smartphone use, problematic text messaging, and problematic internet use by

sociodemographic factors, coping strategies, and personality traits

PSU PTM PIU
Variables Step B SE b Pvalue Step B SE b Pvalue Step B SE b P value
Age (y) 1 -0.56 0.09 -0.17 0.001 1 -0.37 0.03 -0.33 0.001 1 -0.07 0.02 -0.11 0.001
Gender (1=male, 0=female) 2 3.34 0.82 0.11  0.001
:\QESSL:EE;S (O=stig, U=l 3 137 061 006 0025 2 085 038 -0.06 0.026
Educational level 2 -3.03 2.03 -0.04 0.136 4 -1.43 0.65 -0.06 0.028 3 -0.92 041 -0.06 0.027
COPE Emotional Support 6 2.14 063 0.10 0.001 8 0.59 0.20 0.08  0.003
COPE Humour 10 0.39 0.19 0.05  0.045
COPE Self-Distraction 4 220 0.68 0.09 0.001 7 0.51 0.13 0.10 0.001
COPE Denial 7 0.74 0.23 0.09 0.001
COPE Substance Use 9 234 083 0.08 0.005 12 0.59 0.27 0.06  0.027 8 0.54 0.17 0.09 0.001
COPE Behavioral disengagement 7 2.08 0.83 0.08 0.012 10 047 0.17 0.08 0.005
PDQ Paranoid 11  -0.30 0.13 -0.07 0.026
PDQ Schizoid 11 =212 0.78 -0.08 0.007
PDQ Histrionic 6 0.60 0.22 0.08  0.006
PDQ Narcissistic 8 192 061 0.10 0.002 11 0.51 0.20 0.08 0.011 9 0.43 0.13 0.10  0.001
PDQ Avoidant 10 1.83 0.67 0.10 0.006 5 0.84 0.20 0.13  0.001 5 0.55 0.13 0.14  0.001
PDQ Dependent 3 3.84 0.73 0.18 0.001 9 0.59 0.23 0.08 0.013 4 090 0.15 0.21 0.001
PDQ Obsessive-Compulsive 6 0.54 0.14 0.12  0.001
PDQ Negativistic 5 1.70 069 0.09 .013
PDQ Depressive
R? 0.27 0.34 0.29

Abbreviations: PDQ, Personality Diagnostic Questionnaire; COPE, Coping Orientation to Problems Experienced; PSU, problematic smartphone use; PTM,

problematic text messaging; PIU, problematic internet use.

Note: Step =each step shows the order in which each predictor was entered into the model based on the stepwise method. Empty cells indicate that the predictor
did not contribute significantly to the dependent variables, and it was not included in the model. B=Unstandardized Beta values; b=Standardized beta values.
The dotted lines define the first step in hierarchical multiple regression at which the effect of demographic factors was examined. The indicators in the table are

those of the final regression.

problematic technology use was not significant (0.15,
P=0.596) and, therefore, a mediation model could not be
supported (see Figure la). The mediation model for Cluster
C demonstrated acceptable fit (CMIN=219.11, DF=50,
P<0.001; CFI=0.95; IFI=0.93; TLI=0.93; RMSEA =0.06
[LO=0.05, HI=0.06]; SRMR=0.04). When entering the
mediator (cluster C), the direct effect of maladaptive
coping strategies on problematic technology use was no
longer significant but it was the indirect effect through
the mediator. The coefficients for the direct effect were
0.15, P=0.123 and for the indirect effect 0.40, P<0.001,
suggesting a full mediation (see Figure 1b).

Discussion

To the best of our knowledge, this is the only study that
examines shared predictors between problematic use of
three technology-based tools (i.e., internet, smartphone,
and SMS). Although the co-occurrence of various
technologies has been examined in terms of the prevalence
rates, no study has explored shared predictors between
them. It is well-known, though, that adults commonly use
more than one technological instrument simultaneously
with varying degrees of involvement and/or potential
problematic use of each.! The findings of the present study

provided evidence for shared and unique predictors of
problematic technology uses.

In line with the previous findings,® younger age was
associated with more problematic use of the three
technology tools. Young people seem to resort to the
virtual world to enable socialization and self-expression
rather than engaging in face-to-face interchanges.” Low
education level was another shared predictor. Also, people
with low educational levels might have limited other
resources to relieve stress than over-engagement with
technology.

Concerning maladaptive personality functioning, the
presentstudyrevealed thatnarcissistic (Cluster B),avoidant,
and dependent personality traits (Cluster C) were shared
predictors of the problematic use of the three technology-
based tools (i.e., PIU, PSU, and PTM). The results of the
mediation analysis also corroborated the significance of
Cluster C personality disorders in indirectly exacerbating
the problematic use of the three media. Literature has
separately associated these personality traits with one at
a time of these media. PIU (e.g., Facebook use) has been
associated with narcissistic or avoidant personality,'”*¢-%
and PSU has been associated with narcissistic, avoidant,
or dependent personality.’**2 The pathologic users of
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Figure 1. Mediating effects of (a) cluster B personality traits and (b) cluster C personality traits in the relationship between maladaptive coping strategies and
problematic use of technology-based tools. The standardized path coefficients are presented. Dotted lines refer to indirect effects.

the three media seem to combine characteristics of the
three personality traits. They plausibly have avoidant
traits of resorting to virtual life because they try to avoid
distressing experiences, discomfort, loneliness, or other
difficulties in real life,”*>* dependent traits of over-
engagement as a means to maintain relationships because
of their fear of separation/being left alone* and their need
to be reassured, and narcissistic traits of self-presentation
through these media (e.g., posting and uploading photos).
Both avoidant and dependent personalities share a fear of
being criticized or rejected in social situations.”®

As expected, individuals with less schizoid traits made
more PSU, those with less paranoid traits made more PIU,
and ones with more histrionic traits made more PTM. The
less socially detached people with fewer deficiencies in
emotional expression (schizoid traits) engage in PSU and
the less suspicious and distrustful (paranoid traits) engage
in PIU. Besides, attention seeking (histrionic traits) has
been associated with vaguebooking (i.e., intentionally
vague posts aiming at eliciting emotional support or

gaining attention from other users).***

Substance use, as a coping strategy, was also a shared
predictor of problematic use of the three technology
tools. Behavioral addiction literature has shown that
people who overuse technology (e.g., such as those with
internet addiction), have similar brain scans to those
who are addicted to substances (e.g., alcohol, cocaine,
and cannabis).’® Besides, Mellouli et al*’ have shown a
potentially bidirectional association between poor control
of internet use and lifetime tobacco and illicit drug use.

Many other dysfunctional or maladaptive coping
strategies were distinctively associated with PIU, PSU, and
PTM; emotional support, self-distraction, and behavioral
disengagement predicted PIU and PSU, whereas denial
predicted PTM. Substance use, self-distraction, denial,
and behavioral disengagement seem to represent escape
and avoidance strategies, and these findings corroborate
the assumption that individuals may resort to overuse of
these media to deny reality or distract themselves from
unwanted reality and/or quit efforts to cope with it. These
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strategies may have a positive function in eliminating,
suppressing, or discharging stress, hurtful thoughts, and
emotions (thus buffering from long-term detrimental
mental health outcomes). The finding that emotional
support was associated with PSU and PTM is in line with
this assertion.

The limitations of this study should be acknowledged.
The cross-sectional nature of the study permits reference
only to associations. The convenience sample of mostly
women and privileged participants (e.g., well-educated)
disqualifies the representativeness of the sample and the
external validity of the study. Low internal consistency
indices of the Brief COPE and PDQ4 may have resulted
in measurement error. The self-reported data collected
online may have resulted in under or over-reporting of
problematic use and selection bias, respectively.

Despite the limitations, the implications of this study
are worth noting. The value of this study is in recognizing
and proposing shared and unique factors associated
with the problematic use of three technology-based tools
and indicating the target group (i.e., young with low
education and substance use as coping) to which policy
efforts should be guided. Therefore, it seems that several
intervention and prevention guidelines could be common
among problematic users of the three media, whereas
many others could be differentially effective.

Given that reducing the time spent fails to be effective,*®
national campaigns and early interventions in Greece
should target young people and poorly educated, and also
modifiable factors associated with problematic technology
use, such as increasing awareness about dysfunctional
coping strategies and teaching adaptive ones. Addressing
shared factors among problematic users of the three
media could be national cost and resource-saving. Health
professionals and clinicians should be aware that cluster
C personality disorders amplify the relationship between
maladaptive coping strategies and problematic use in
treating adults.

Conclusion

Overall, the present study provides useful insights into
the role of personality dysfunction and maladaptive
coping strategies used by adults with problematic use
of the internet, smartphone, and SMS, highlighting the
importance of addressing shared and unique variables,
both predisposing and precipitating or maintaining ones,
in developing and implementing treatment and preventive
efforts.
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