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Abstract
Growing empirical evidence has identified specific psychological and contextual risk factors
associated with problematic smartphone use (PSU). However, the potential direct and indirect
impact of childhood emotional maltreatment (CEM) on PSU remains largely unexplored,
despite the established role of CEM in the onset of other excessive, problematic, and addictive
behaviors. Consequently, the purpose of the present study was to test the direct and indirect
relationships of emotional abuse and neglect (two facets of CEM with PSU) via specific
mediational pathways implying body image dissatisfaction (BID), social anxiety, and
depression. The sample comprised 443 adolescent students who completed a questionnaire
that included assessment tools of the aforementioned variables. Multiple mediation model
results indicated that CEM was directly and indirectly associated with PSU via BID,
depression, BID-related depression, and BID-related social anxiety. Results suggested that
emotionally traumatic experiences were associated with PSU in adolescents and that this
relationship may partially be explained by BID and psychosocial risk factors. The present
study draws caution to the amplifying roles of CEM and BID on increased PSU. The results
of the study have important clinical and public health implications, but additional research is
needed before interventions can be developed and implemented on the basis of the present

results.
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Introduction

Smartphones have become an important part of everyday life and communication
between individuals. Over the past decade, the ratio of smartphone users has increased from
10% in 2011 to 36% in 2018 worldwide (Statista, 2018). These statistics are even higher
among adolescents with 95% of them owning or having access to smartphones in many
countries (Anderson & Jiang, 2018). In contemporary societies, the latest generation of
smartphones can be used for a variety of different leisure and non-leisure activities (e.g.,
social media use, streaming, gaming, gambling, shopping, work- and study-related activities,
instant messaging). It could even be argued that smartphones are rapidly replacing personal
computers and becoming individuals’ personal assistants (Elgan, 2017).

However, despite its facilitating uses, research has demonstrated that, for a minority of
individuals, smartphone use can be problematic and that its use can become uncontrolled,
leading to various types of negative consequences at personal, social, and/or
educational/occupational levels (Billieux, 2012; Billieux, Maurage, Lopez-Fernandez, Kuss,
& Griffiths, 2015a). Various studies conducted internationally have consistently reported that
a non-negligible proportion of adolescents and teenagers perceive themselves as problematic
smartphone users (Beison & Rademacher, 2016; Haug et al., 2015; Kim, Kim, & Jee, 2015;
Lopez-Fernandez et al., 2017; Smetaniuk, 2014). Moreover, adolescents and young adults
display what some have termed ‘addictive’ use of smartphones, such as loss of control,
progressive and problematic increase in smartphone use, and withdrawal-like symptoms
(Chen, Liang, Mai, Zhong, & Qu, 2016; Griffiths, 2005; Koérmendi, Brutoczki, Végh,
Székely, 2016; Smetaniuk, 2014).

Problematic smartphone use (PSU), which has been reported as being more prevalent

among adolescents compared to adults (Haug et al., 2015), has repeatedly been associated



with negative outcomes including self-reported measures of depression and anxiety symptoms
in a community sample, perceived stress among a representative sample of undergraduates,
impairments in general health and wellness, academic anxiety and procrastination among
students, as well as with lower levels of sleep quality, life satisfaction, and physical activity
(Demirci, Akgoniil, & Akpinar, 2015; Haug et al., 2015; Kim et al., 2015; Long et al., 2016;
Xie, Dong, & Wang, 2018; Yang, Asbury, & Griftiths, 2018). PSU has also been associated
with greater risk for different types of physical injuries, including car-related accidents (Kim,
Min, Kim, & Min, 2017).

According to the Interaction of Person-Affect-Cognition-Execution (I-PACE) model
(Brand, Young, Laier, Wolfling, & Potenza, 2016), a wide range of inter-related risk factors,
mediators, and moderators account for problematic online behaviors, including core personal
characteristics such as biopsychological constitution (e.g., early childhood experiences,
temperamental dispositions) and psychopathological vulnerabilities (e.g., body image
dissatisfaction, depression, anxiety). In the I-PACE model, these core components are
postulated to interact and facilitate different types of online problematic behaviors (Brand et
al., 2016).

Despite the large extant literature regarding the psychosocial and psychopathological
risk factors for PSU (see Billieux,2012; and Billieux et al.,2015a, for reviews), the effects of
childhood emotional maltreatment (corresponding to the ‘early childhood experiences’
component of the I-PACE model) remains unclear. Childhood emotional maltreatment
(CEM), which is the most prevalent form of child maltreatment among adolescents
(Schimmenti et al., 2017), has been defined as children receiving insufficient support for
emotional and psychological needs (e.g., love, belonging) from parents and/or being exposed
to verbal assaults that generate impairments in a child’s sense of worth and wellbeing

(Bernstein et al., 2003). Indeed, because emotionally maltreated children feel unloved, flawed,



and worthless, they are more likely to experience emotional, social, and behavioral
developmental problems while growing up (Maguire et al., 2015).

A frequent consequence of CEM is a vulnerability to developing various addictive
behaviors (Brand et al., 2016). For example, a study conducted by Caretti et al. (2018)
showed that the fact of having experienced traumatic experiences was more strongly
correlated with problematic internet use symptoms than with other types of excessive or
addictive behaviors (e.g., drug and alcohol abuse, problematic gambling). Another recent and
preliminary study found that childhood maltreatment was positively associated with
problematic social media use and that this relationship was partially explained by depressive
symptoms (Worsley, McIntyre, Bentall, & Corcoran, 2018). Moreover, among different forms
of child maltreatment, only emotional neglect/abuse has been significantly positively
correlated with problematic internet use among adolescents (Schimmenti et al., 2017), and in
another study, emotional abuse was the most important predictor of problematic internet use
among university students (Dalbudak, Evren, Aldemir, & Evren, 2014). Consequently, given
that both internet and smartphones can be considered as ‘mediums’ that can fuel problematic
online behaviors (Baggio et al., 2018; Griffiths, 2000; Starcevic & Aboujaoude, 2017), CEM
should lead to higher PSU as well.

CEM is known for playing a pivotal role in the development of body image
dissatisfaction (BID; Meston, Heiman, & Trapnell, 1999). For example, it has been shown
that individuals with body dysmorphic disorder have a prevalent history (around 60%) of
emotional abuse and neglect (Didie et al., 2006). For instance, perceived traumatic conditions
have been positively and moderately correlated to body dissatisfaction symptoms among a
large clinical sample of patients with eating disorders (Franzoni et al., 2013). It may be that
adolescents who have been exposed to traumatizing emotional maltreatment such as

demeaning behaviors, criticizing remarks, and insults tend to develop pathological self-



criticism and impaired self-perception (Dunkley, Masheb, & Grilo, 2010; Glassman,
Weierich, Hooley, Deliberto, & Nock, 2007), making them more vulnerable to a wide range
of psychopathological symptoms (Kostanski & Gulloni, 1998; Pinto & Phillips, 2005). BID
has also been associated with problematic internet use (Koronczai et al., 2013; Lemenager et
al., 2018), potentially suggesting that individuals with low body image satisfaction overuse
the Internet to relieve the related negative affect (Brand et al., 2016). For the reasons
explained above (that both Internet and smartphones are mediums for potential excessive
online activities; for example, see Baggio et al., 2018), it can similarly be expected that
individuals with BID are at risk for PSU.

Moreover, emotionally maltreated children are more prone to present with depression
(Gibb, Abramson, & Alloy, 2004) and social anxiety (Calvete, 2014). A meta-analytic review
concluded that psychological (e.g., emotional) abuse and neglect is strongly associated with
depression (Infurna et al., 2016). Another study conducted with adolescents and young adults
reported a positive relationship between CEM and anxiety disorders (Schimmenti & Bifulco,
2013). Moreover, among various types of maltreatment, emotional neglect/abuse has an
important enhancing role in the development of internalizing and externalizing
psychopathology (Infurna et al., 2016).

It 1s well established that depression and social anxiety are risk factors for higher PSU,
which has led some scholars to conceptualize PSU as a maladaptive coping strategy to deal
with distress and psychopathological symptoms (Elhai et al., 2018a; Elhai, Levine, O’Brien,
& Armour, 2018b; Enez Darcin et al., 2016). Typically, individuals with low distress
tolerance and high boredom proneness are more likely to display PSU as a way to deal with
their emotional problems (Elhai et al., 2018b; Elhai, Vasquez, Lustgarten, Levine, & Hall,
2017). It has also been suggested that smartphone use can constitute an avoidance strategy for

individuals characterized by social anxiety (Enez Darcin et al., 2016). However, it is worth



mentioning that the aforementioned constructs may have bidirectional relationships. For
instance, excessive smartphone use may lead to higher psychopathological symptoms and
negative consequences (e.g., depression, dissatisfaction with life, diminished academic
performance, see Samaha & Hawi, 2016; Selvaganapathy, Rajappan, & Dee, 2017; Tan,
Kuek, Goh, Lee, & Kwok, 2016). Nevertheless, the theoretical rationale in the present study is
the I-PACE model (Brand et al., 2016) and therefore the considered aforementioned
psychological components as possible risk factors for PSU.

Consequently, the present study investigated the role of CEM and BID on PSU via the
testing of a multiple mediation model while simultaneously controlling for gender and age
because females and younger students are more prone to present PSU (Billieux, 2012). Based
on the theoretical assumptions of the [-PACE model and the extant empirical literature, it was
hypothesized that adolescents who suffered from emotional maltreatment as a child would be
more prone to engage in PSU. It was also postulated that BID would be directly associated
with PSU and would mediate the relationship between CEM and PSU. Furthermore, it was
hypothesized that depression and social anxiety would mediate the expected associations

between CEM and BID and PSU. The hypothesized associations are depicted in Figure 1.

-- Insert Figure 1 around here --

Method
Participants and procedure
The sample comprised 443 adolescents attending a high school in Turkey (60% female), aged
between 14 and 18 years (mean = 15.95 years, SD = 1.07). They completed a series of paper-
and-pencil questionnaires. Students were informed about the details of the study in each class

and gave their informed consent prior to participation. All students participated in the study



anonymously and voluntarily. Ethical approval for the study was received from the provincial
directorate of national education committee before the recruitment of the participants, and
complied with the Helsinki declaration. Other data collected in the same sample but unrelated
to the present study will be presented elsewhere.

Measures

Smartphone Addiction Scale Short Version (Kwon, Kim, Cho, & Yang, 2013). This
unidimensional scale comprises ten items assessing addictive use of smartphones (e.g., “I miss
planned work due to smartphone use”, “I use my smartphone longer than I had intended”).
Each item is scored on a 6-point Likert scale from “Strongly disagree” to “Strongly agree”.
Scores range from 10 to 60. The Turkish form of the scale has high validity and internal
consistency (Demirci, Orhan, Demirdas, Akpinar, & Sert, 2014) and the Cronbach’s o was
high in the present study (.86).

Childhood Trauma Questionnaire (Bernstein et al., 1994). This scale comprises 28 items
assessing traumatic experiences (maltreatment) experienced in childhood. Each item is scored
on a 5-point Likert scale from “never true” to “very often true”. Although the original scale
comprises five dimensions, only two dimensions (10 items) were used in the present study,
namely emotional neglect (e.g., “Felt loved”) and emotional abuse (e.g., “Called names by
family”). Scores range from 10 to 50. The Turkish form of the scale has high validity and
internal consistency (Sar, Oztiirk, & Ikikardes, 2012), and the Cronbach’s as of emotional
neglect and abuse dimensions were high in the present study (.81 and .89).

Body Image Dissatisfaction Scale (Harter, 2012). This scale comprises five items assessing
dissatisfaction with body image (e.g., “I am not pleased with my physical appearance”). Items
are scored on a 4-point Likert scale from “strongly disagree” to “strongly agree”. Scores
range from 4 to 20. The Turkish form of the scale has high validity and internal consistency

(Kircaburun & Griffiths, 2018) and the Cronbach’s a was high in the present study (.84).



Social Anxiety Scale for Adolescents Short Form (Nelemans et al., 2017). This scale
comprises 12 items assessing three facets of social anxiety, namely fear of negative evaluation
(e.g., “I worry about what others think of me”), social avoidance and distress-new (e.g., “I get
nervous when I meet new people”), and social avoidance and distress-general (e.g., “I’'m
afraid to invite others to do things with me because they might say no”). Each item is scored
on a 5-point Likert scale from “never” to “always”. Scores range from 12 to 60. The Turkish
form of the scale has high validity and internal consistency (Aydin & Siit¢ii, 2007). Second-
order confirmatory factor analysis with the Turkish form indicated that the scale can be used
unidimensionally (x*/df = 2.94, RMSEA = .07 [CI 90% (.05, .08)], SRMR = .05, CFI = .97,
GFI =.95), which was done in the present study for parsimony reasons. The Cronbach’a was
very high in the present study (.90).

Short Depression-Happiness Scale (Joseph, Linley, Harwood, Lewis, & McCollam, 2004).
The original version of the scale comprised six items, with elevated scores indicating a
proneness toward depression whereas lower scores indicating a proneness toward happiness.
However, its Turkish adaptation (Kircaburun et al., 2018) comprised two separated
dimensions, with three items assessing depressive symptoms (““/ felt that life was
meaningless”, “I felt dissatisfied with my life”, “I felt cheerless’) and three items assessing
happiness (e.g., “I felt that life was enjoyable”). Items are scored on a 4-point Likert scale
ranging from “never” to “often”. Scores range from 3 to 12. The Turkish version of the scale
composed of two separate factors adequate structural validity (y%/df = 1.65, RMSEA = .04
[CT 90% (.00, .08)], SRMR = .05, CFI =.99, GFI =.99) and internal consistency (Kircaburun
et al., 2018). The present study only used the depression subscale and the Cronbach’s a was
high (.85).

Data analysis



First, mean scores and standard deviations were computed for all study variables, and
Pearson’s correlation was utilized to consider the correlations among variables. Second, path
analysis was applied to test the hypothesized model (see Figure 1). Model fit was determined
by using widely referred thresholds for goodness of fit indices (Hu & Bentler, 1999).
Accordingly, the computed model can be considered as having a good fit if the comparative
fit index (CFI) and goodness of fit index (GFI) are above .90, and the root mean square error
of approximation (RMSEA) and the standardized root mean square residual (SRMR) are
below .80. In order to compute mediation effects between relevant variables, the
bootstrapping method was applied with 5000 bootstrapping samples and 95% bias-corrected
confidence intervals. Finally, significance levels of specific indirect pathways were calculated
via using two different estimands, namely ABindirectEffects. AmosEstimandVB and
ABCindirectEffect. AmosEstimandVB (Gaskin, 2016). All analyses were done with SPSS 23.0
and AMOS 23.0.

Results

Descriptive statistics and correlation coefficients are reported in Table 1. All study
variables were positively correlated with each other and correlation coefficients ranged from
small to medium. In the next step, #-tests were carried out to determine gender differences
across the different variables (Table 2). Results indicated that female adolescents scored
significantly higher on all study variables except for CEM (where there were no gender
differences).

Next, in order to examine direct and indirect relationships between study variables,
path analysis was applied. CEM was included into the model as independent variable, while
BID, social anxiety and depression were specified as mediating variables, and PSU was the
outcome variable (see Figure 1). Finally, gender and age were adjusted for mediator and

outcome variables in the model and being female and younger were positively associated with



PSU. Goodness of fit indices indicated that the tested model had a good fit to the data (y*/df =
.67, RMSEA = .00 [CI 90% (.00, .05)], SRMR = .01, CFI = 1.00, GFI = 1.00).

Path analyses indicated that CEM was associated with PSU directly (B = .18, p <.01;
95% CI [.06, .30]) and indirectly (B = .10, p <.001; 95% CI [.06, .16]) via BID, depression,
BID-related depression, and BID-related social anxiety. BID was also associated with PSU
directly (B=.11, p <.05; 95% CI [.01, .22]) and indirectly (B = .08, p <.01; 95% CI [.03,
.13]) via depression, and social anxiety (Table 3). Finally, both depression (f =.14, p <.05;
95% CI [.02, .24]) and social anxiety (B =.11, p <.05; 95% CI [.01, .20]) were direct
predictors of PSU. However, it should be noted that effect sizes were small. The final model

explained 19% of the variance in PSU (see Figure 2).

-- Insert Table 2 about here --
-- Insert Figure 2 about here --
Discussion
The present study examined how the direct association between CEM and PSU is
mediatized by several psychological risk factors, including BID, depression, and social
anxiety while controlling for gender and age. The first important result of the present study is
that CEM and BID were direct predictors of PSU. Such associations, to the best of authors’
knowledge, have never been reported in the literature previously. However, it should be noted
that the effect sizes were small. The present findings are also consistent with some predictions
of the [-PACE model (Brand et al., 2016). More specifically, the study supports the
contention that environmental factors such as child maltreatment — postulated in the [-PACE
to shape biopsychological constitution — are associated with disordered smartphone use.
As expected, CEM was directly associated with PSU. This result is consistent with

previous studies that have reported a relationship between childhood maltreatment and
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problematic social media and general internet use, both of which have significant overlaps
with PSU (Dalbudak et al., 2014; Worsley et al., 2018). The results of the present study are
consistent with the view that adolescents who have experienced maltreatment are susceptible
to avoiding negative feelings and inner conflicts arising from specific painful memories via
the distraction provided by smartphone use, or to present with a dissociative mechanism
consisting in using the smartphone to prevent their minds from reactivating traumatic states
connected to their CEM (Schimmenti & Caretti, 2010). These maladaptive coping
mechanisms ultimately are likely to favour the development of excessive and/or addictive
smartphone use. Moreover, adolescents can also display PSU as a result from attempts to
achieve a higher self-direction and sense of mastery after being exposed to maltreatment that
damaged their self-image and self-efficacy (Schimmenti et al., 2017). The results of the
present study are therefore in accordance with the hypothesis that maltreated children might
engage in PSU to cope with their CEM-related post-traumatic stress (Contractor, Weiss, Tull,
& Elhai, 2017).

The present study also found that BID was a positive predictor of PSU and partially
accounted for the association between CEM and PSU. Adolescents who had a perceived
history of CEM experienced higher dissatisfaction with their body image and in turn, were
more problematic smartphone users. This is in line with the previous studies showing that
BID is positively associated with problematic internet use (Koronczai et al., 2013; Lemenager
et al., 2018), given that both internet and smartphones are mediums of problematic
technology-mediated behaviors (Baggio et al., 2018). BID is established as having serious
detrimental effects on individuals’ self-esteem (Koronczai et al., 2013), especially for
adolescents, who are going through a crucial and fragile developmental period (Grogan,
2016). Consequently, it is possible, although not directly assessed in the present study, that

decreased self-esteem contributes to the positive association observed between BID and PSU
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(see De-Sola Gutierrez, Rodriguez de Fonseca, & Rubio [2016] for a related discussion and a
review).

It was also found that depression and social anxiety were positively associated with
PSU. While depression accounted for the relationships of CEM and BID with PSU, social
anxiety was a significant mediator between BID and PSU. These findings are aligned with
recent literature reviews reporting that depression and social anxiety were the strongest and
most consistent psychosocial predictors of technology-mediated disorders (Brand et al.,
2016). Several explanations can account for such results. For example, maladaptive emotion
regulation strategies engendering depression symptoms (e.g., abstract repeated negative
thoughts such as ruminations or worries, see Elhai, Tiamiyu, & Weeks, 2018c¢) that are
relieved through excessive use of mobile technology. It is also reasonable to argue that for
socially anxious individuals, smartphone-based online interactions are less stressful than
offline social interactions (for example, see the pathway model of problematic smartphone use
by Billieux et al., 2015b
When interpreting the results of the present study, a number of limitations should be taken into
account. The primary concern is the cross-sectional design. First, the use of this design
precludes any conclusions regarding the temporal ordering of, and causal relations among, the
constructs. Therefore, while statistical mediation was rested, mediation in the true mechanistic
sense was not examined. Future studies should therefore confirm the results presented here
using more representative samples and longitudinal designs. Second, the data were collected
using self-report questionnaires, which are known to be affected by response bias (e.g., lack of
introspection and social desirability). For instance, given that the items used to assess childhood
emotional maltreatment (i.e. CTQ) were not associated with behavioral indicators to guide
participants (e.g., items related to physical abuse can be more easily related to tangible

outcomes, such as physical injuries), these items leave much room open for idiosyncratic
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interpretation and subjectivity. As such, the findings cannot exclude the possibility that the
emotional abuse and emotional neglect scales may have shown spuriously inflated associations
with depression symptoms and other psychological outcomes. Also, given that all constructs
were simultaneously, and using a similar self-report format, it cannot be ruled out that shared
method variance and/or response bias might account for the inter-relationships among the
measures. Third, the sample of the study only comprised Turkish adolescent students so the
results cannot be generalized to the entire Turkish population (or other populations) and the
study should be replicated using representative samples of adults (from both Turkey and other
countries). Despite its limitations, the present study is, to the best of authors’ knowledge, the
first to examine and demonstrate the direct relationships of childhood emotional maltreatment
and body image dissatisfaction in relation to PSU. The results of the present study have
important clinical and public health implications, but additional research is needed before

interventions can be developed and implemented on the basis of the present results.
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TABLES

Table 1. Descriptive statistics and Pearson’s correlations of the study variables

1 2 3 4 5
1. Problematic smartphone use -
2. Childhood emotional maltreatment = .23%** -
3. Body image dissatisfaction 20%FE - DOHE -
4. Social anxiety 23FFE [ QAkk 3OkHk -
5. Depression 26 F3dEk FQAdck  DYEeak -

M 2626 1472 11.59 26.51 7.45

SD  9.73 5.98 3.53 9.82 2.86
Minimum score 10 10 4 12 3
Maximum score 60 50 20 60 12

*E p <.01, *** p <.001
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Table 2. Comparison of the scores of study variables (t-test) between females and males

Female Male ,

(n=266) (n=177) t-test Cohen’s d
Problematic smartphone use 27.81 £9.79 23.93+9.17  4.24%%** 41
Childhood emotional maltreatment  14.55+5.80 14.97 £ 6.24 =72 .07
Body image dissatisfaction 12.02+3.68 10.95+3.18 3.17%* 31
Social anxiety 27.62 £10.02 24.85+9.31 2.99%* .29
Depression 7.71 +2.77 7.05 +2.96 2.36* 23

* p<.05,** p<.01, *** p<.001
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Table 3. Standardized estimates of total, direct and indirect effects on problematic smartphone
use

% explained of

Effect S.E. total effect

CEM > PSU (total effect) Q8HHE .06 -

CEM - PSU (direct effect) 18%* .07 64%
CEM -> PSU (total indirect effect) 10*F* .04 36%
CEM - BID - PSU .04* .05 25%
CEM - Depression = PSU .04 .05 25%
CEM - BID - Depression = PSU 01 .02 6%
CEM -> BID - Social Anxiety - PSU .01* .02 6%
BID - PSU (total effect) 1 9FE .05 -

BID - PSU (direct effect) A1* .05 58%
BID - PSU (total indirect effect) .08%* .03 42%
BID - Depression > PSU .04 .05 21%
BID = Social Anxiety 2 PSU .04 .06 21%

Note: CEM = Childhood emotional maltreatment; BID = Body image dissatisfaction; PSU =
Problematic smartphone use. Only significant indirect effects are shown in the table.
*p <.05, *¥*p <.01, ***p <.001
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FIGURES

Figure 1. Hypothesized model
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Figure 2. Final model of the significant path coefficients
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For clarity correlations between mediator variables, pathways from control variables to mediator
variables, and insignificant pathways were not depicted in the figure. All unidimensional constructs
included into the model as observed variables. Childhood emotional maltreatment was included as a
latent variable. *p < .05, **p <.01, ***p <.001
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