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Problematic Smartphone
Use With Depression and
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Abstract
Research demonstrates that depression and anxiety symptom severity are related to problematic
smartphone use (PSU). However, less is known about variables mediating these relationships. This
study aimed to test whether proneness to boredom increased PSU. We also tested whether
boredom proneness mediates relations between both depression and anxiety symptom severity
with PSU. Using a cross-sectional design, we surveyed 298 American college students about their
frequency of smartphone use, levels of PSU, depression, anxiety, and boredom proneness. Using
structural equation modeling, we modeled depression and anxiety symptom severity predicting
boredom proneness, in turn predicting levels of PSU and smartphone use frequency (SUF). Results
demonstrate that boredom proneness predicted PSU, but not SUF. Boredom proneness mediated
relations between both depression and anxiety symptom severity with PSU levels (but not usage
frequency). We discuss the phenomenon in terms of depressed or anxious college students having
difficulty attending to their schoolwork, subsequently experiencing boredom, and engaging in PSU to
relieve their boredom.

Keywords
mobile phones, smartphones, boredom, depression, anxiety, Internet addiction

1 University of Toledo, Toledo, OH, USA
2 Chinese Academy of Sciences, Beijing, China
3 University of Iowa, Iowa City, IA, USA
4 University of Macau, Taipa, Macau, China
5 Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA

Corresponding Author:

Brian J. Hall, Humanities and Social Sciences, University of Macau, Av. da Universidade, Taipa, Macau, People’s Republic of

China.

Email: brianhall@umac.mo

Social Science Computer Review
2018, Vol. 36(6) 707-720
ª The Author(s) 2017
Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/0894439317741087
journals.sagepub.com/home/ssc

https://sagepub.com/journals-permissions
https://doi.org/10.1177/0894439317741087
http://journals.sagepub.com/home/ssc
http://crossmark.crossref.org/dialog/?doi=10.1177%2F0894439317741087&domain=pdf&date_stamp=2017-11-23


Studies on the adverse health consequences of problematic smartphone use (PSU) have grown in

recent years. PSU is often defined as involving excessive smartphone use accompanied by symp-

toms of addiction, typical in substance use disorders, such as withdrawal and continued use despite

health effects, along with functional impairment related to these symptoms (Billieux, Maurage,

Lopez-Fernandez, Kuss, & Griffiths, 2015). Hazards associated with excessive smartphone use

include motor vehicle and pedestrian accidents (Cazzulino, Burke, Muller, Arbogast, & Upperman,

2014; Thompson, Rivara, Ayyagari, & Ebel, 2013), musculoskeletal pain (Shan et al., 2013; Xie,

Szeto, Dai, & Madeleine, 2016), and poor physical fitness (Lepp, Barkley, Sanders, Rebold, &

Gates, 2013; Rebold, Sheehan, Dirlam, Maldonado, & O’Donnell, 2016). A growing literature has

examined associations between PSU and psychopathology (reviewed in Elhai, Dvorak, Levine, &

Hall, 2017). However, little is known about mechanisms that may mediate these relationships.

Literature Review

Research supports associations for PSU with both depression and anxiety severity (reviewed in

Elhai, Dvorak, et al., 2017). For example, recent research has linked PSU with depression and

anxiety severity in undergraduates (Demirci, Akgonul, & Akpinar, 2015; Smetaniuk, 2014) and

community participants (Harwood, Dooley, Scott, & Joiner, 2014; Lee, Chang, Lin, & Cheng,

2014). Yet some studies find nonsignificant—or inverse—relationships for depression/anxiety

(Elhai, Levine, Dvorak, & Hall, 2016, 2017). Thus, examining possible mechanisms could shed

light onto these mixed findings.

To obtain a more comprehensive understanding of PSU and relations with psychopathology, it

is also important to consider individual differences in frequency of smartphone use. Increases

in smartphone use frequency (SUF), especially habitual use, can progress to problematic use

(Oulasvirta, Rattenbury, Ma, & Raita, 2012), especially given how portable and physically

accessible one’s smartphone is to the individual (Elhai, Dvorak, et al., 2017). Regarding the role

of psychopathology, Elhai, Dvorak, et al. discussed three explanations for its relationship with

SUF and PSU: (a) psychopathology can be a cause, (b) psychopathology can be an effect, and

(c) there can be a bidirectional effect. The most common type of research model conceptualizes

and finds support for increased SUF as an intervening/mediating variable (or covariate) in the

relationship between psychopathology (as the predictor) and PSU (as the outcome; Elhai, Levine,

et al., 2017; Elhai, Tiamiyu, & Weeks, 2018; Khang, Kim, & Kim, 2013; J. Kim, Seo, & David,

2015; Lee et al., 2014; Soror, Hammer, Steelman, Davis, & Limayem, 2015; van Deursen, Bolle,

Hegner, & Kommers, 2015).

In modeling psychopathology’s effects on PSU and SUF, few studies incorporated contemporary

psychopathology-related constructs. In particular, “transdiagnostic” features have become increas-

ingly emphasized in psychopathology research. After all, many types of psychopathology share

similar symptoms (Mansell, Harvey, Watkins, & Shafran, 2008). Recently, PSU was linked with

behavioral activation and emotion regulation (Elhai et al., 2016), self-regulation (Gökçearslan,

Mumcu, Haşlaman, & Çevik, 2016), self-control (Y. Kim et al., 2016; van Deursen et al., 2015),

ruminative thinking (Elhai, Tiamiyu, & Weeks, 2018), negative affect (Wolniewicz, Tiamiyu,

Weeks, & Elhai, 2018), social anxiety and fear of negative social evaluation (Lee, Chang, Cheng,

& Lin, 2018; Wolniewicz et al., 2018), and behavioral inhibition and activation systems (Y. Kim

et al., 2016).

One variable with potential to explain PSU is the trait-based tendency to experience boredom or

boredom proneness. People who score high in boredom proneness are more likely to report

experiencing boredom (Mercer-Lynn, Bar, & Eastwood, 2014). One prominent conceptualization

of state boredom is that it occurs when an individual (a) has difficulty engaging his or her attention

with a stimulus; (b) is aware of such attentional difficulty, resulting in attention increasing through
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effort or decreasing through “mind-wandering”; and (c) attributes this situation’s cause to the

environment (e.g., by labeling the stimulus as “boring”’ reviewed in Eastwood, Frischen, Fenske,

& Smilek, 2012).

People who score high on the construct of boredom proneness have difficulty attending to

important tasks (Struk, Carriere, Cheyne, & Danckert, 2017) and experience externalizing and

impulse control problems (Isacescu, Struk, & Danckert, 2017; Krueger, Markon, Patrick,

Benning, & Kramer, 2007; Struk et al., 2017). Because boredom proneness is associated with

impulse control impairment, boredom proneness could be part of the impulsivity pathway toward

developing PSU, discussed by Billieux, Maurage, Lopez-Fernandez, Kuss, and Griffiths (2015).

Boredom proneness is also correlated with depression and anxiety (Goldberg, Eastwood, Laguardia,

& Danckert, 2011; Sommers & Vodanovich, 2000; Struk et al., 2017).

Several studies have examined boredom proneness in relation to problematic technology use,

finding significant relationships (Chiu, Lee, & Huang, 2004; Lin, Lin, & Wu, 2009; Skues,

Williams, Oldmeadow, & Wise, 2016). We only identified one study examining boredom-related

variables and PSU, finding significant associations (Lepp, Barkley, & Li, 2017). Specifically, Lepp

et al. sampled college students and examined leisure boredom, a very similar construct to boredom

proneness, from the leisure studies literature. The authors found that higher levels of leisure bore-

dom were associated with higher levels of self-reported cell phone use frequency.

This research question is important because the attentional deficits associated with boredom

proneness may explain why some people engage in PSU. More specifically relevant to the present

study, because boredom is experienced upon difficulty attending to tasks and results in an aversive

mood and negative task-related attributions (Eastwood et al., 2012; Fahlman, Mercer-Lynn, Flora, &

Eastwood, 2013), boredom-prone college students should be more likely to engage in PSU to

decrease their task-related boredom experienced during their school semester’s studies.

Aims

Our purpose was to test relations between measures of both depression and anxiety severity with

SUF and PSU levels. We were particularly interested in the extent to which boredom proneness may

mediate relations between depressive/anxious psychopathology levels and increased smartphone

use/PSU. This issue is important in understanding the mechanisms underlying why some depressed

or anxious individuals engage in PSU, while others do not. And one potentially important mechan-

ism is boredom proneness.

Background and Hypotheses

Theory

Uses and gratifications theory (UGT; Blumler, 1979) is a mass communications theory relevant to

understanding smartphone use and PSU. In UGT, people are thought to satisfy their needs by

utilizing specific types of gratifying media-based activities, such as those provided by particular

smartphone features. Furthermore, individual differences predict why people use one type of media/

feature over another. Previous papers using UGT to study PSU found associations with social stress

and decreased self-regulation (van Deursen et al., 2015), anxiety and depression (Elhai, Levine,

et al., 2017), rumination (Elhai, Tiamiyu, & Weeks, 2018), behavioral activation (Park, Kim, Shon,

& Shim, 2013), and fear of missing out, negative affect, and fear of negative social evaluation

(Wolniewicz et al., 2018). Boredom proneness may be an additional variable within UGT that is

associated with PSU.

Compensatory Internet use theory (CIUT; Kardefelt-Winther, 2014) builds on UGT and provides

a broader perspective in understanding PSU. CIUT explains that people can use/overuse technology
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(e.g., smartphones) to alleviate or compensate for negative emotion about life stressors. Similarly, in

emotion theory, PSU would be conceptualized as an emotional suppression process (Gross, 1998).

Therefore, problematic Internet use can be conceptualized as an avoidant coping strategy according

to CIUT (albeit with adverse consequences), whereby people engage in PSU as a means of com-

pensating for their anxiety and depression. Furthermore, among those individuals experiencing

anxiety or depression who also have attentional deficits associated with boredom proneness, they

may be particularly at risk for PSU. Several studies found support for CIUT regarding PSU (Elhai,

Hall, Levine, & Dvorak, 2017; Elhai, Tiamiyu, & Weeks, 2018; Long et al., 2016; Wang, Wang,

Gaskin, & Wang, 2015; Wolniewicz et al., 2018; Zhitomirsky-Geffet & Blau, 2016).

Research Model

We used structural equation modeling (SEM) to test our research model. Our model (Figure 1) is

similar to those from previous papers, whereby psychopathology predicts SUF, which in turn

predicts PSU levels (Elhai, Levine, et al., 2017; Elhai, Tiamiyu, & Weeks, 2018; J. Kim et al.,

2015; van Deursen et al., 2015). Our psychopathology variables included depression and anxiety

severity scores. We added boredom proneness severity as a mediating variable between both depres-

sion and anxiety with SUF and PSU. We also added gender and age as covariates of PSU; PSU is

reported more by younger people (Lu et al., 2011; van Deursen et al., 2015) and women (Jeong, Kim,

Yum, & Hwang, 2016; Wang et al., 2015). This model allowed us to test our primary research

questions regarding whether boredom proneness mediates relations between levels of anxiety/

depression and both smartphone use and PSU, using the hypotheses below.

Figure 1. Hypothesized model of depression and anxiety severity predicting boredom proneness, and bore-
dom proneness predicting smartphone use frequency and problematic smartphone use (adjusting for age and
gender). PSU¼ problematic smartphone use. The circle represents a second-order latent factor, comprising six
first-order factors; squares represent observed variables. For visual clarity, the first-order factors and their
observed items are not pictured.
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Hypotheses

Proneness to boredom would be associated positively with both increased SUF (Hypothesis 1a)

and PSU (Hypothesis 1b).

Boredom involves impaired attention control (Eastwood et al., 2012). People high in boredom

proneness should exhibit decreased attention to their important tasks. Undergraduates often report

trouble attending to schoolwork, especially when perceived as difficult, attributing their difficulty to

the schoolwork’s aversiveness (Chambel & Curral, 2005). Because of decreased attention to their

schoolwork, boredom-prone students should instead engage in more pleasurable activity of smart-

phone use, given its ease of access and its hedonic benefits (Billieux et al., 2015). Boredom prone-

ness can be considered an individual difference variable in UGT (Blumler, 1979), which is gratified

by smartphone use. Boredom-related variables demonstrate relations with problematic technology

use (Chiu et al., 2004; Lepp et al., 2017; Lin et al., 2009; Skues et al., 2016) and more specifically

PSU (Lepp et al., 2017).

Proneness to boredom would mediate relations between anxiety/depression severity and both

increased smartphone use (Hypothesis 2a) and PSU (Hypothesis 2b).

CIUT (Kardefelt-Winther, 2014) can explain the phenomenon that many people with depression/

anxiety symptoms compensate for negative emotion by engaging in increased smartphone use and

PSU (Elhai, Tiamiyu, & Weeks, 2018; Long et al., 2016; Wang et al., 2015; Zhitomirsky-Geffet &

Blau, 2016). However, many other depressed/anxious individuals are functional in everyday life

despite their negative emotion, working productively, and staying active after earlier depressive

episodes (Karsten, Penninx, Verboom, Nolen, & Hartman, 2013; Naicker, Galambos, Zeng, Senthil-

selvan, & Colman, 2013). Both depression and anxiety are associated with boredom proneness

(Goldberg et al., 2011; Sommers & Vodanovich, 2000; Struk et al., 2017), which in turn is related

to PSU (Lepp et al., 2017). Boredom proneness may be a key variable explaining why some

depressed/anxious people engage in increased use and PSU, while others do not. Specifically, when

experiencing depression or anxiety, boredom proneness may be a mechanism that leads to PSU

because of the attentional deficits associated with boredom proneness.

Method

Procedure

We recruited 305 college students in fall 2016 from a large Midwestern university’s psychology

research pool as part of an institutional review board–approved study. Students received research

credit for their participation. We recruited from the university’s Sona Systems web portal for eligible

students, advertising a 20- to 30-min web survey dealing with “use of electronic devices and your

emotions.” Those enrolling were routed online to a consent statement and web survey hosted on

psychdata.com. Five participants (less than 2% of the sample) missed more than half of the items on

at least one questionnaire, and two participants did not indicate gender (required as a covariate).

After removing these individuals, the resulting effective sample size was 298 students.

Participants

Among the 298 participants, the average age was 19.45 years (SD ¼ 2.17). Consistent with the

university’s demographics, most participants were women (n ¼ 229, 76.8%). Most identified as

Caucasian (n ¼ 235, 78.6%), with racial/ethnic minority representation from self-identified African

Americans (n ¼ 36, 12%), Hispanic/Latinos (n ¼ 14, 4.7%), and Asian Americans (n ¼ 13, 4.3%;
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categories were nonmutually exclusive). The majority were freshmen (n ¼ 138, 46.0%) or sopho-

mores (n ¼ 100, 33.3%). Slightly less than half of participants were employed part-time (n ¼ 148,

49.3%), with 130 (43.3%) not employed.

Measures

Demographics. We inquired about age, gender, race, and employment. We utilized the following self-

report questionnaires. We summed item responses to form scale scores and to present descriptive

scale data.

Smartphone usage. We used a scale measuring SUF developed by Elhai, Levine, Dvorak, and Hall

(2016), which the authors adapted from several other sources (Cheever, Rosen, Carrier, & Chavez,

2014; Hoffner & Lee, 2015; Smith & Page, 2015). This measure queries 11 different smartphone

features, inquiring about the current frequency of using each feature, on a Likert-type scale from

1 ¼ never to 6 ¼ very often. Elhai et al. also found adequate internal consistency and moderate

correlations with Kwon et al.’s (2013) Smartphone Addiction Scale (SAS). Internal consistency in

the present sample was .75.

SAS. We used Kwon et al.’s (2013) SAS, measuring levels of PSU. The SAS contains 33 items on a

Likert-type scale ranging from 1 ¼ strongly disagree to 6 ¼ strongly agree and measures current

smartphone-related impairments in health and social interactions, withdrawal, and tolerance. It has

six subscales including “Daily Life Disturbance,” “Positive Anticipation,” “Withdrawal,”

“Cyberspace-Oriented Relationships,” “Overuse,” and “Tolerance.” Internal consistency is ade-

quate, with convergent validity against scales measuring problematic Internet and smartphone use

(Demirci, Orhan, Demirdas, Akpinar, & Sert, 2014; Kwon et al., 2013). Internal consistency in our

sample was .93 for the total score, ranging from .74 (Daily Life Disturbance) to .87 (Positive

Anticipation) for the subscales.

Depression Anxiety Stress Scale (DASS)-21. We used the 21-item DASS, which is a short version of the

original (Lovibond & Lovibond, 1995). The scale includes Likert-type scale items ranging from

0¼ did not apply to me at all to 3¼ applied to me very much or most of the time regarding the past

week of measurement. We analyzed the depression and anxiety subscales (with 7 items each),

evidencing adequate internal consistency and convergent validity against similar scales (Antony,

Bieling, Cox, Enns, & Swinson, 1998; Brown, Chorpita, Korotitsch, & Barlow, 1997). Internal

consistency in our sample was .86 for depression scores and .74 for anxiety.

Boredom Proneness Scale–Short Form (BPS-SF). The BPS-SF (Struk et al., 2017) is an 8-item short

version of the original BPS (Farmer & Sundberg, 1986), measuring trait boredom. Items are rated on

a Likert-type scale ranging from 1 ¼ highly disagree to 7 ¼ highly agree regarding current reported

experiences. The scale includes such items as “I find it hard to entertain myself” and “I often find

myself at loose ends, not knowing what to do.” The BPS-SF has demonstrated adequate internal

consistency and convergent validity with measures of inattention, mind wandering, depression, and

anxiety (Farmer & Sundberg, 1986). Internal consistency in our sample was .87.

Analysis

Among the effective sample, we used maximum likelihood (ML) estimation to impute small

amounts of missing item–level data (Graham, 2009). We subsequently summed item responses
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within a given scale to obtain descriptive scale–level data. Scale scores were normally distributed;

the largest skewness or kurtosis statistic in absolute size was 1.5.

To preserve statistical power, the only measurement model (confirmatory factor analysis [CFA])

we specified was for the SAS; all other variables were measured as observed subscale scores. The

SAS model we specified involved a second-order factor constituting six first-order factors, repre-

senting the six SAS constructs/subscales revealed by Kwon et al. (2013). Because SAS items are

ordinal, we used weighted least squares estimation with a mean- and variance-adjusted (WLSMV)

w2, a polychoric covariance matrix, and probit-based factor loadings (Wirth & Edwards, 2007).

Residual covariances were fixed to zero. All factor loadings were freely estimated, with factor

variances fixed to values of 1. Goodness of fit was judged against standard benchmarks (Hu &

Bentler, 1998), considered adequate for the comparative fit index (CFI) and Tucker–Lewis index

(TLI) if �.90, and root mean square error of approximation (RMSEA) �.08.

We conducted SEM using the same approach that was used in CFA. Indicated in Figure 1,

depression and anxiety severity were specified to predict boredom proneness, in turn predicting

SUF and the second-order latent PSU factor (testing Hypothesis 1). Gender and age variables were

modeled as covariates of smartphone use and PSU. We tested boredom proneness as a potential

mediator between both depression and anxiety severity with levels of (a) SUF and (b) PSU (Hypoth-

esis 2). To test mediation/indirect effects, we calculated cross products of direct path coefficients,

estimating indirect effect standard errors using the Delta method, with 1,000 bootstrapped samples

(MacKinnon, 2008).

Results

We present descriptive and correlational results for the primary study scale scores in Table 1. With a

mean total score of 93.47 on the SAS, that translates to an average item response of 2.83 across the

sample, or roughly “weakly disagree” on each item. SAS scores ranged from a minimum of 34.00 to

a maximum of 164.28 among participants (the measure has a possible range from 33 to 198). Pearson

correlations demonstrate that SUF was associated with PSU levels. Regarding Hypothesis 1, bore-

dom proneness was associated with PSU levels (Hypothesis 1a), but not with SUF (Hypothesis 1b).

Boredom proneness was associated with depression and anxiety scores.

The second-order PSU CFA, with six first-order factors, obtained a nearly adequate fit, WLSMV

w2(487, N ¼ 298) ¼ 1,687.17, p < .001, CFI ¼ .89, TLI ¼ .88, RMSEA ¼ .09 (90% CI [.09, .10]).

Standardized factor loadings for the 33 observed items loading on first-order factors were in the .60

to .90 range, with only 1 item loading below .40 (b ¼ .38). Factor loadings for first-order factors

loading on the second-order factor included: Daily Life Disturbance (.66), Positive Anticipation

(.80), Withdrawal (.93), Cyber Relationships (.78), Overuse (.65), and Tolerance (.76).

Table 1. Means, Standard Deviations, and Correlations Among the Primary Study Variables’ Scale Scores.

Variable M SD 1 2 3 4

1. SUF 48.25 7.63
2. SAS 93.47 25.30 .33***
3. DASS-DEP 4.14 4.28 .04 .34***
4. DASS-ANX 3.68 3.43 .04 .35*** .61***
5. BPS-SF 24.58 9.89 .02 .41*** .59*** .43***

Note. SUF ¼ smartphone use frequency; SAS ¼ Smartphone Addiction Scale; DASS-DEP ¼ DASS-21 Depression subscale;
DASS-ANX ¼ DASS-21 Anxiety subscale; BPS-SF ¼ Boredom Proneness Scale-Short Form.
*p < .05. **p < .01. ***p < .001.
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Next, we tested the hypothesized model from Figure 1, demonstrating some evidence of adequate

fit, WLSMV w2(692, N ¼ 298) ¼ 1,989.99, p < .001, CFI ¼ .89, TLI ¼ .88, RMSEA ¼ .08 (90% CI

[.07,.08]). Figure 2 depicts parameter estimates. Adjusting for the covariates (of which only gender

was statistically significant), boredom proneness was associated with the second-order PSU factor

(Hypothesis 1b), but not with SUF (Hypothesis 1a). SUF was associated with the second-order PSU

factor. Depression and anxiety scores were associated with boredom proneness.

Boredom proneness mediated relations between depression severity and PSU levels, b ¼ .19,

SE ¼ .07, z ¼ 2.90, p ¼ .004 (Hypothesis 2b). Boredom proneness also mediated relations between

anxiety severity and PSU, b ¼ .18, SE¼ .06, z ¼ 3.21, p ¼ .001 (Hypothesis 2b). However, boredom

proneness did not mediate relations between depression severity with SUF, b¼ .02, SE¼ .03, z¼ .81,

p¼ .42, nor between anxiety severity with SUF, b ¼ .02, SE¼ .02, z¼ .96, p¼ .34) (Hypothesis 2a).

Finally, we should note several modifications to our model that we attempted, in order to explore if fit

was improved. First, for the CFA, we used ML estimation and treated the items as continuously scaled.

Second, as an alternative to the second-order nature of the CFA, we tested a first-order model with a

single latent factor. Finally, we specified the age and sex covariates (with small, but significant effects)

to also predict SUF in the SEM model. However, none of these modifications improved model fit.

Discussion

The experience of boredom is believed to primarily involve attentional difficulties. Yet, an addi-

tional prominent component of boredom is negative affect (reviewed in Eastwood et al., 2012). In a

state of boredom, attention deficits drive negative affect; when attention is not adequately engaged,

the task is subsequently viewed negatively, resulting in a negative mood state (Fahlman et al., 2013).

Figure 2. Structural model of depression and anxiety severity predicting boredom proneness, and boredom
proneness predicting smartphone use frequency and problematic smartphone use (adjusting for age and
gender), with standardized estimates. PSU ¼ problematic smartphone use. The circle represents a second-
order latent factor, comprising six first-order factors; squares represent observed variables. For visual clarity,
the first-order factors and their observed items are not pictured. *p < .05, **p < .01, ***p < .001.
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Furthermore, this negative mood state can further fuel attentional problems (Smallwood, Fitzgerald,

Miles, & Phillips, 2009).

As with boredom, depression and anxiety also involve attentional difficulties (Castaneda,

Tuulio-Henriksson, Marttunen, Suvisaari, & Lonnqvist, 2008) and negative affect (Watson, 2009).

Therefore, depression or anxiety among college students could set the stage for boredom with their

studies—especially among those not adept at regulating their attentional effort through engagement

(Salanova, Schaufeli, Martinez, & Breso, 2010). Our findings support the role that depression and anxiety

play in boredom proneness, corroborating previous work with undergraduates (Goldberg et al., 2011;

Sommers & Vodanovich, 2000; Struk et al., 2017). Compounding the problem, however, is that task

difficulty is more likely to cause boredom (Eastwood et al., 2012); and depression and anxiety are related

to academic difficulties and academic stress (Heiligenstein & Guenther, 1996; Misra & McKean, 2001).

Because of decreased attention, negative affect, and greater perceived task difficulty, the common

reaction to feeling bored is often to give up on the task (Eastwood et al., 2012). At this point, individuals

may gravitate toward easier tasks that require less cognitive load. The smartphone is typically

easily accessible, which in a reaction to boredom may be used actively, or reactively and habitually

in response to observing phone push notifications (Oulasvirta et al., 2012). Our findings support the

notion that boredom proneness drives PSU (Hypothesis 1b), which fits with UGT. Results also support

boredom proneness in mediating relations between depression/anxiety with PSU (Hypothesis 2b),

fitting with CIUT in how people use technology in order to cope with negative emotion

(Kardefelt-Winther, 2014). Thus, using the smartphone is more interesting, reinforcing, and hedonic

than working on the difficult task at hand. In fact, addiction models support that positive reinforcement

best explains how normal use progresses to pathological use, whereby individuals come to enjoy and

crave the positive aspects of their compulsory behavior (Robinson & Berridge, 1993, 2001).

We did not find support for boredom proneness relating to SUF (Hypothesis 1a) or serving as a

mediator variable with SUF as the outcome (Hypothesis 2a). In contrast with PSU, SUF is not as

precise of a proxy for excessive smartphone use. After all, an individual can use their smartphone for

many hours each day but do so productively (Godwin-Jones, 2011; Kalkbrenner & McCampbell,

2011). For instance, many vocations require that people interact and use smartphones and other

technologies to complete their duties (Ragsdale & Hoover, 2016). Therefore, focusing on the

problems associated with excessive smartphone use, by measuring PSU, is likely more relevant and

precise in understanding the construct surrounding excessive smartphone use. Other explanations for

the lack of an effect for boredom proneness on SUF could include that when experiencing boredom

people engage in other forms of technology use, such as the Internet (Skues et al., 2016) or increased

socializing (online or offline; Whiting & Williams, 2013).

We found that gender was a significant covariate of PSU, with female gender associated with

greater PSU. This finding is consistent with previous research demonstrating that women engage in

more PSU (Jeong et al., 2016; Wang et al., 2015). We did not find age related to PSU, despite

research demonstrating higher levels of PSU by younger people (Lu et al., 2011; van Deursen et al.,

2015). Perhaps the nature of our sample, involving college students, truncated the sample’s age

range such that age differences were not apparent.

Our findings have implications for the provision of mental health services to depressed and anxious

college students. Providing such treatment is important not only in directly targeting depression and

anxiety among students (Heiligenstein & Guenther, 1996) but also indirectly to boost academic

performance in students who are struggling (Heiligenstein & Guenther, 1996; Misra & McKean,

2001), perhaps through decreasing boredom proneness. To target boredom proneness, behavioral

activation interventions (Dimidjian, Barrera, Martell, Munoz, & Lewinsohn, 2011) may be especially

important. Low levels of behavioral activation are implicated in PSU (Elhai et al., 2016). Specifically

using social activity scheduling to replace PSU would be of benefit, as depression and anxiety severity

are related to increase nonsocial smartphone use (Elhai, Levine, et al., 2017).
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Our study had limitations including the use of a convenience student sample. Additionally, we

measured smartphone use and PSU through self-report methods; self-reported smartphone use has

limitations when compared to objectively measured use (Elhai, Tiamiyu, Weeks, et al., 2018). Our

methodology was cross-sectional rather than longitudinal. Additionally, we did not measure specific

tasks associated with feelings of boredom. Therefore, we cannot render conclusions about such tasks

driving participants to engage in smartphone use as a result of experiencing boredom. Finally, we

should provide the caveat that overall, our sample was characterized by relatively lower levels of

PSU. Future research could explore the role of coping and its impact on technology use and

problematic use (van Ingen, Utz, & Toepoel, 2016). Nonetheless, results contribute boredom prone-

ness as a variable that holds value in understanding psychopathology and its relationship to PSU.
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