
EM P I R I C A L A R T I C L E

Anxiety sensitivity mediates relations between anxiety
(but not depression) and problematic smartphone use severity,
adjusting for age and sex, in Chinese adolescents early in the
COVID-19 pandemic

Caleb J. Hallauer1 | Emily A. Rooney1 | Haibo Yang2 | Qingjun Meng3 |

Christian Montag4,5 | Jon D. Elhai1,6

1Department of Psychology, University of

Toledo, Toledo, Ohio, USA

2Academy of Psychology and Behavior, Tianjin

Normal University, Tianjin, China

3School Health Care Institute, Tianjin, China

4Department of Molecular Psychology,

Institute of Psychology and Education, Ulm

University, Ulm, Germany

5neuSCAN Laboratory, Clinical Hospital of the

Chengdu Brain Science Institute and Key

Laboratory for Neuroinformation, University

of Electronic Science and Technology of China,

Chengdu, China

6Department of Psychiatry, University of

Toledo, Toledo, Ohio, USA

Correspondence

Haibo Yang, Academy of Psychology and

Behavior, Tianjin Normal University,

No. 393 Binshuixi Road, Xiqing District, Tianjin

300387, China.

Email: yanghaibo@tjnu.edu.cn

Funding information

None.

Abstract

Risk factors for problematic smartphone use (PSU) have rapidly become an important

area of research due to the prevalence of smartphones and functional impairment

associated with PSU. Our aim was to examine relations between established predic-

tors of PSU (depression and anxiety) and a potential mediator of PSU (anxiety sensi-

tivity; AS). Participants (N = 4752) from junior and senior high schools in Tianjin,

China completed a web-based survey with measures of depression, anxiety, AS, and

PSU. Descriptive and inferential analyses revealed significant differences between

males and females on depression severity, and between junior and senior high school

students on AS and PSU severity. Results of structural equation modeling indicated

that anxiety was positively associated with AS when adjusting for depression; and AS

was significantly associated with greater PSU severity, adjusting for age and sex.

Additionally, AS mediated relations between anxiety and PSU severity. Current find-

ings on AS are consistent with theoretical models of problematic internet use

(Interaction of Person-Affect-Cognition-Execution) and previous research linking AS

to other kinds of behavioral addictions (e.g., smoking, alcohol use).
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1 | INTRODUCTION

Statista (O'Dea, 2020) estimated 3 billion people, or 2 out of every

5 persons globally, regularly used a smartphone in 2019. The preva-

lence of smartphone use has led to concerns about excessive

smartphone engagement resulting in functional daily life impairment

(Busch & McCarthy, 2020; Elhai, Yang, & Montag, 2019). In fact,

excessive smartphone use has adverse consequences, such as sleep

problems from late night overuse (Yang et al., 2020), academic inter-

ference (Busch & McCarthy, 2020), and greater distractibility while

driving, leading to poorer reaction times and increased risk of driving

accidents (Li, Liu, & Dong, 2019) and pedestrian accidents (e.g., falls,

bumps, collisions; Kim et al., 2017). In this context also a recent

review on cognitive functions and smartphone use is of interest

(Liebherr et al., 2020). Smartphone overuse is associated with mental

health symptoms broadly and depression and anxiety specifically

(Elhai, Dvorak, et al., 2017; Elhai, Levine, & Hall, 2019; Thomée,

2018). However, only recently have researchers examined other psy-

chological variables that influence the relationship between psychopa-

thology, such as depression and anxiety, and smartphone overuse.

Smartphone overuse is often referred to as problematic

smartphone use (PSU). PSU refers to uncontrolled and excessive use
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of the smartphone which leads to tangible negative consequences,

such as interpersonal and school/work impairment (Billieux, 2012;

Busch & McCarthy, 2020; Elhai, Levine, & Hall, 2019; Lee et al.,

2019). Although several terms are used to refer to this construct,

including “smartphone use disorder” and “smartphone addiction,”
consistent with concerns of over-pathologizing normal behavior

(e.g. Billieux et al., 2019; Starcevic et al., 2021), no consensus cur-

rently exists on diagnostic criteria to define a “Use Disorder” associ-

ated with the smartphone and no such disorder is currently

recognized by the Diagnostic and Statistical Manual of Mental Disorders

(5th ed.; DSM-5, American Psychiatric Association, 2013) or Interna-

tional Classification of Diseases (11th ed.; ICD-11; World Health

Organization, 2019) even though similarities exist in presenting symp-

toms (e.g., loss of control, withdrawal-like manifestations) and psycho-

social risk factors (Billieux, 2012; Billieux et al., 2015; Montag, 2019;

Montag et al., 2016; Panova & Carbonell, 2018; Ryding & Kaye, 2018)

between addictive disorders and PSU. Further, use of the term “addic-
tion” is complicated in the context of PSU. Recent work (Panova &

Carbonell, 2018; Starcevic et al., 2021) suggests that one does not

become addicted to the smartphone or internet itself, but rather con-

tent and/or channels on the internet—access to which is facilitated by

the smartphone. Further, Duke and Montag (2017) highlight that a

smartphone can become a learned cue related to the aforementioned

channels/content and may be sufficient to elicit cue-reactivity on its

own. As perhaps the pre-eminent method of accessing the internet

today (Montag et al., 2021) and consistent with current research seek-

ing to identify general risk factors that promote smartphone-mediated

problematic behaviors (Billieux et al., 2015; Canale et al., 2021), PSU

may be the current driving force behind disordered use of the internet

but should not be placed in the same category as drug and alcohol use

disorders.

Although some constructs are well-established vulnerability fac-

tors for PSU (Busch & McCarthy, 2020), many constructs remain rela-

tively unexamined. Prior research suggests that PSU severity is

associated with depression (with medium effect sizes) and anxiety

severity (with small-to-medium effect sizes) (Busch &

McCarthy, 2020; Elhai, Levine, & Hall, 2019; Elhai, Tiamiyu, &

Weeks, 2018). Current evidence indicates psychopathology drives

PSU as a method of coping or self-regulation, rather than the reverse

(Brand et al., 2016, 2019). This idea also reflects work by Kardefelt-

Winther (2014) describing problematic internet use (PIU) as a com-

pensatory mechanism, and one might conceptualize overuse of the

smartphone as a mobile form of PIU in a way comparable to self-

medication of negative affect (Chen et al., 2020). Thus, the

smartphone and subsequent PSU may help individuals experience

positive emotion or avoid negative emotion, combating aspects of

well-established risk factors like depression and anxiety.

Recent research has supported additional contributing psycholog-

ical influences on PSU. Such influences involve cognitive- and

emotion-related coping strategies (see Elhai, Yang, & Montag, 2019

for a review; Extremera et al., 2019), including rumination (Elhai,

Tiamiyu, & Weeks, 2018), emotion dysregulation (Rozgonjuk &

Elhai, 2021), fear of missing out (Elhai, Levine, Alghraibeh, Alafnan,

et al., 2018; Gezgin et al., 2018), low self-esteem (Li, Liu, &

Dong, 2019), and proneness to boredom (Elhai, Vasquez, et al., 2017;

Hong et al., 2020). The current paper considers one such influence:

anxiety sensitivity (AS).

AS is a relatively unexamined potential risk factor of PSU. AS is

often described as the fear of fear (Hovenkamp-Hermelink

et al., 2019) or fear of arousal-based symptoms, such as heart palpita-

tions, sweating and trembling, and their negative physical or social

consequences (e.g., panic attacks or embarrassment; Reiss &

McNally, 1985; Reiss, 1991). AS is associated with anxiety disorders

(e.g., Ino et al., 2017; see Taylor, 2014 for a review) and with addictive

disorders, such as alcohol use disorder (Lebeaut et al., 2020). In fact,

AS has been supported as a correlate of PSU severity in only one

study (Elhai, Levine, O'Brien, & Armour, 2018), but has not been

examined as a mediator between psychopathology variables and PSU.

In the context of the present work, different coping styles investi-

gated within repressor/sensitizer theory are relevant. Vigilance coping

(hence those persons more sensitive toward danger and likely more

anxiety sensitive) was also associated with PIU (Jung et al., 2019).

Because being focused upon AS leads to fear/avoidance of physical

sensations, AS may influence the relationship between anxiety with

PSU by driving smartphone engagement during times of stress and

distress.

1.1 | Aims

Although the relationship between depression/anxiety and PSU

severity has been established (Busch & McCarthy, 2020; Elhai,

Dvorak, et al., 2017), less is known about variables that mediate this

relationship (see Elhai, Levine, & Hall, 2019 for a review). We exam-

ined relations between depression/anxiety and PSU severity, with AS

as a potential mediating variable.

1.2 | Theory

Relevant to this study is Brand et al.'s (2016, 2019) Interaction of

Person-Affect-Cognition-Execution (I-PACE) model of PIU (e.g., PSU).

First, personal components consist of one's core characteristics that

may predispose an individual to PIU, such as genetic contributions,

negative childhood experiences, and psychopathology

(e.g., depression and anxiety). Second, I-PACE proposes responses to

personal components (e.g., AS) that involve risk and resilience factors,

such as cognitive and attention bias, use expectancies, inhibitory con-

trol and craving, and coping strategies. These response variables are

conceptualized to moderate or mediate relationships between per-

sonal components and PIU (Brand et al., 2019). Finally, I-PACE

assumes these response variables influence decisions about using spe-

cific internet features or applications, which can lead to maladaptive/

problematic use or adaptive use. Previous research supports I-PACE

in modeling PIU/PSU severity (Dempsey et al., 2019; Elhai

et al., 2020; Lemenager et al., 2018; Oberst et al., 2017; Yuan
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et al., 2021). Of note, I-PACE is relevant to studying PSU, as PSU

could be seen as a mobile form of PIU (Montag et al., 2021). Further,

the key variable in the present study (AS) might be best characterized

as an affect-process variable in the realm of I-PACE, making AS a

potential mediator between anxiety/depression (P-variable; psycho-

pathology) and the outcome (PSU). Although not based on I-PACE,

previous research across several domains (e.g. between emotional dis-

orders and smoking [Zvolensky et al., 2014], attachment and aggres-

sion [Watt et al., 2020], and between anxiety/depression and opioid

misuse [Rogers et al., 2020]) established AS as a mediator, suggesting

AS may best be conceptualized as a mediating variable in the present

study.

1.3 | Hypotheses

The following hypotheses are posed based on the theory and litera-

ture presented. According to I-PACE, AS is conceptualized as a risk

factor for PSU severity, mediating the relationship between depres-

sion/anxiety (predisposing factors) and PSU severity.

Hypothesis 1 (H1). AS will be positively related to PSU

severity (Elhai, Levine, O'Brien, & Armour, 2018).

Hypothesis 2 (H2). AS will mediate the relationship

between depression (H2a) and anxiety (H2b) with PSU

severity. Given the evidence that negative responses to

psychopathology (in I-PACE) mediate relations between

depression/anxiety and PSU severity (Elhai, Tiamiyu, &

Weeks, 2018; Extremera et al., 2019; Li, Oviedo-

Trespalacios, et al., 2019), the same relationship should

be present between psychopathology, AS and PSU.

Additionally, AS has mediated or moderated relations

between psychopathology symptoms with other addic-

tive behaviors (Berenz et al., 2016; Farris et al., 2015;

Seyed Hashemi et al., 2020; Zvolensky et al., 2014).

1.4 | Research model

Our research model is presented in Figure 1. Depression and anxiety

severity are conceptualized to relate to AS, which in turn should relate

to PSU severity. Age and sex were also included as covariates of PSU

severity; younger age and female sex are associated with increased PSU

severity (Csibi et al., 2021; Fischer-Grote et al., 2019). Our model is

consistent with I-PACE by modeling psychopathology variables as pre-

dictors, AS as a mediator, and PSU severity as the outcome variable.

2 | METHOD

2.1 | Participants and procedure

Approval for the study was granted through Tianjin Normal Univer-

sity's Psychology Ethics Board. Participants were recruited from junior

and senior high schools in Tianjin, China, a large metropolitan city with

14 million people. Participants were asked to complete a web-based

survey examining smartphone use. The Chinese web survey platform,

wjx.cn, was used for the present study. Participants were directed to

an online informed consent statement prior to enrollment in the

study. All measures were administered in Simplified Chinese charac-

ters. Survey data were collected from February 2020 to March 2020.

This timeframe was early in the COVID-19 pandemic in China, during

restrictive lockdown. All student participants were at home during this

time, attending school online.

After excluding participants for careless responding (more than

30 uninterrupted consecutive responses) and missingness, a total of

4752 participants from two categories were included: junior high stu-

dents (n = 2929, Mage = 14.38, SD = 1.71, range = [12,16]) and

senior high students (n = 1823, Mage = 16.88, SD = 1.53,

range = [15,19]). Overall, participants were primarily adolescents with

an average age of 15.34 years (SD = 2.04). A majority of participants

were female (59.3%; n = 2819) and of Chinese Han ethnicity (95.1%;

n = 4521).

F IGURE 1 Hypothesized model for psychological contributors to PSU severity (controlling for age and sex). Circles represent latent variables;
rectangles represent observed variables. PSU, problematic smartphone use
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2.2 | Measures

In addition to demographics assessed, the following measures were

administered. Coefficient alpha values are displayed in Table 1.

2.2.1 | Depression Anxiety and Stress Scale 21

Severity of depression and anxiety symptoms was measured using the

Depression Anxiety and Stress Scale-21 (DASS-21; Coker et al., 2018).

The depression and anxiety subscales were used for the present study

and consist of seven items each. Each item is rated on a Likert scale from

0 (“Did not apply to me at all”) to 3 (“Applied to me very much, or most

of the time”). Higher scores are indicative of greater severity of symp-

toms. The DASS-21 has demonstrated adequate reliability and validity

(Coker et al., 2018), including the Chinese version we used (Wang

et al., 2016).

2.2.2 | Short Scale Anxiety Sensitivity Index

AS was measured using the Short Scale Anxiety Sensitivity Index

(SSASI; Zvolensky et al., 2018; adapted from the Anxiety Sensitivity

Index-3 [ASI-3; Taylor et al., 2007]). The SSASI consists of 5 items

from the ASI-3 (items 6, 8, 12, 14, and 18) that assess physical

(e.g., “When I feel pain in my chest, I worry that I'm going to have a

heart attack.”), cognitive (e.g., “When my thoughts seem to speed up,

I worry that I might be going crazy.”), and social (e.g., “When I tremble

in the presence of others, I fear what people might think of me.”)
aspects of AS. Items are rated on a 5-point Likert scale from 0 (“Very
little”) to 4 (“Very much”). Higher scores indicate greater fear of

anxiety-related symptoms. The SSASI has demonstrated good reliabil-

ity and validity (Zvolensky et al., 2018), including the Chinese version

we used (Cai et al., 2018).

2.2.3 | Smartphone Addiction Scale-short version

PSU was measured using the Smartphone Addiction Scale-short ver-

sion (SAS), which maps onto the construct of PSU (Kwon et al., 2013).

The original SAS (Kwon et al., 2013) includes 10 items (e.g., “I use my

smartphone longer than I had intended”) rated on Likert scale with

response options including 1 (“Strongly disagree”), 2 (“Disagree”),
3 (“Weakly disagree”), 4 (“Weakly agree”), 5 (“Agree”), and

6 (“Strongly agree”). Higher scores are indicative of excessive

smartphone use and impairment associated with PSU. The SAS has

demonstrated adequate psychometric properties (Cheung et al., 2019;

Lopez-Fernandez, 2017; Luk et al., 2018), including the Chinese ver-

sion we used (Chen et al., 2017).

2.3 | Data analysis

We used R v.4.0.2 (R Core Team, 2019) to clean and pre-process data,

and for preliminary analyses. We used the following R packages: care-

less (for inattentive responding), dplyr (for data cleaning), mice (for

missing data imputation), corrplot (correlations), fmsb (internal consis-

tency), and sjstats (ANOVA effects). Data were analyzed using bivari-

ate correlations, and ANOVA to compare scores by sex and school

level.

Confirmatory factor analysis (CFA) and structural equation model-

ing (SEM) analyses were conducted using Mplus v.8.1 (Muthén &

Muthén, 1998–2020). We used weighted least squares estimation

with a mean- and variance-adjusted (WLSMV) chi-square, using a pol-

ychoric covariance matrix and probit factor loadings (Lei &

Shiverdecker, 2020) to test single-factor CFAs of PSU, AS, depression,

and anxiety. We correlated residual error variances for PSU items

1 and 2 (involving school or work impairment) and 4 and 5 (both

involving psychological withdrawal from lack of smartphone use). For

SEM models, we used the estimation methods described above.

To test mediation, we computed cross-products of direct effects

to obtain indirect effects (Hayes, 2017). We estimated indirect effect

standard errors using the Delta method, with 1000 non-parametric

bootstrapped replications.

3 | RESULTS

3.1 | Descriptive findings

Scale descriptive and internal consistency statistics for the full sample

are reported in Table 1. The scales demonstrated good internal consis-

tency (Cronbach's alpha range: .82–.90). Correlations among primary

(observed) variables are displayed in Figure 2. Sex differences are

reported in Table 2, and school level differences are reported in

Table 3. There was a significant difference between males and

females on depression severity, and there were significant differences

between junior and senior high school students on AS and PSU

severity.

3.2 | CFA and SEM results

The PSU measurement model showed evidence for adequate fit,

WLSMV χ2(33, N = 4752) = 3224.14, p < .001, CFI = 0.96,

TABLE 1 Means, standard deviations, and Cronbach's alphas for
primary variables

Variable M SD α

1. Depression 3.94 4.42 .87

2. Anxiety 4.40 4.15 .82

3. Anxiety sensitivity 3.27 4.07 .84

4. PSU 30.44 11.58 .90

Abbreviation: PSU, problematic smartphone use.
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TLI = 0.95, RMSEA = 0.14 (90% CI: 0.139–0.147), SRMR = 0.04.1

Depression yielded good fit, WLSMV χ2(14, N = 4752) = 308.33,

p < .001, CFI = 0.99, TLI = 0.99, RMSEA = 0.07 (90% CI: 0.060–

0.073), SRMR = 0.02. Anxiety primarily showed evidence for good fit,

WLSMV χ2(14, N = 4752) = 321.93, p < .001, CFI = 0.99, TLI = 0.98,

RMSEA = 0.09 (90% CI: 0.062–0.075), SRMR = 0.03. AS demon-

strated good fit, WLSMV χ2(5, N = 4752) = 202.02, p < .001,

CFI = 0.99, TLI = 0.99, RMSEA = 0.09 (90% CI: 0.081–0.102),

SRMR = 0.02.

We tested Figure 1's model, which fit reasonably well based on rec-

ognized cutoffs for model fit indices (see Schreiber et al., 2006 for a

review), WLSMV χ2(427, N = 4752) = 6931.732, p < .001, CFI = 0.96,

TLI = 0.95, RMSEA = 0.06 (90% CI: 0.056–0.058), SRMR = 0.05.

Figure 3 displays standardized parameter estimates. Anxiety severity

was positively associated with AS when adjusting for depression; how-

ever, depression severity was not associated with AS when adjusting

for anxiety. Consistent with our hypothesis, AS was significantly associ-

ated with greater PSU severity (H1), adjusting for age and sex. Finally,

age was significantly, positively associated with PSU severity.

3.3 | Mediation results

AS mediated relations between anxiety and PSU severity (H2b),

β = .46, SE = 0.03, p < .001. However, AS did not mediate relations

between depression and PSU severity (H2a), β = �.01,

SE = 0.03, p = .83.

4 | DISCUSSION

We tested AS as a mediator between depression/anxiety and PSU

severity. We focused on AS, which has rarely been examined in the

context of PSU. We found that AS was positively related to PSU

severity. Further, AS mediated relations between anxiety (but not

depression) with PSU severity.

In support of H1, we found that AS was positively associated with

PSU severity. This finding is consistent with previous research on

F IGURE 2 Correlation matrix of primary variables. All correlations
were significant at p < .001, except for age with DEP (p = .361), ANX
(p = .872), and AS (p = .099). Correlations with a darker shade
indicate stronger correlations. ANX, anxiety; AS, anxiety Sensitivity;
DEP, depression; PSU, problematic smartphone use

TABLE 2 Means, standard
deviations, and inferential statistics
(ANOVA) for primary variables by sex

Male (N = 1933) Female (N = 2819) ANOVAa

Variable M SD M SD df F p

1. Depression 4.17 4.50 3.79 4.36 1,4750 8.578 .003

2. Anxiety 4.42 4.10 4.39 4.12 1,4750 0.038 .845

3. Anxiety sensitivity 3.25 4.14 3.28 4.02 1,4750 0.051 .821

4. PSU 30.40 11.65 30.46 11.53 1,4750 0.033 .856

Abbreviation: PSU, problematic smartphone use.
aEffect sizes for all ANOVAs were η2 < .001.

TABLE 3 Means, standard
deviations, and inferential statistics
(ANOVA) for primary variables by school
level

Junior (N = 2929) Senior (N = 1823) ANOVAa

Variable M SD M SD df F p

1. Depression 3.91 4.45 3.99 4.37 1,4750 0.351 .553

2. Anxiety 4.38 4.20 4.44 4.07 1,4750 0.223 .637

3. Anxiety sensitivity 3.15 4.13 3.45 3.97 1,4750 6.188 .012

4. PSU 29.09 11.68 32.60 11.09 1,4750 105.4 <.001

Abbreviation: PSU, problematic smartphone use.
aEffect sizes for all ANOVAs were η2 < .001.
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relations between AS and PSU (Elhai, Levine, O'Brien, &

Armour, 2018), relations between AS with PIU (Seyed Hashemi

et al., 2020), and is consistent with theory on AS (see Taylor, 2014 for

a review). It fits also with earlier findings by Jung et al. (2019) showing

that a vigilant coping style is related to PIU, although that paper did

not investigate depression/anxiety. Specifically, smartphones may

offer a convenient, socially acceptable source of avoidance and dis-

traction from anxiety symptoms during times of stress and distress.

This process may negatively reinforce future smartphone use, in turn

driving PSU (Billieux et al., 2015; Oulasvirta et al., 2012; Przybylski

et al., 2013). The current result is also consistent with models for

development and maintenance of substance addiction (Wise &

Koob, 2014) and with I-PACE, which conceptualizes AS as a risk factor

predisposing individuals to PSU.

We found support for H2b, but not H2a. AS mediated relations

between anxiety with PSU severity, supporting H2b, but not between

depression with PSU severity, rejecting H2a. To the best of our

knowledge, AS has not previously been tested as a mediator between

depression/anxiety with PSU severity and has rarely been examined

in the context of other problematic technology use, such as PIU

(Seyed Hashemi et al., 2020). This finding is consistent with I-PACE

and models of AS, and similar patterns have been demonstrated with

respect to substance use (e.g., Lebeaut et al., 2020). Our above discus-

sion of negative reinforcement potentially driving PSU is again rele-

vant to the anxiety ! AS ! PSU mediating relationship. Although

depression is a well-established predictor of PSU severity, other fac-

tors may explain the relationship between depression with PSU.

Wegmann and Brand (2019) highlighted that a desire to experience

positive emotions, rather than avoidance of negative emotions, may

drive the relationship between depression with PIU. Consistent with

I-PACE, a similar process may occur between depression with PSU.

Additionally, confounding variables, such as stress related to the

COVID-19 pandemic and associated upheaval in academic, occupa-

tional, and social pursuits, may have impacted the results. Specifically,

expected benefits from smartphone use (and use frequency) may have

been different during the pandemic than before (Elhai et al., 2020).

It is worth noting that older adolescent age was associated with

greater PSU severity. Our sample consisted of students in junior high

and high school, indicating that older adolescents may be at higher

risk for PSU than younger adolescents. These findings are consistent

with previous work that adolescents and young adults use their

smartphones more frequently and may be at higher risk for PSU

(Fischer-Grote et al., 2019).

Limitations include the use of Chinese adolescents and young

adults that may not generalize to the general population. The use of

cross-sectional data indicates that causality cannot be inferred. We

relied on self-report measures of smartphone use, which do not vali-

date well against objective measures of smartphone use (Rozgonjuk

et al., 2018; Elhai et al., 2018). Data collection occurred during the

COVID-19 pandemic, which may have introduced confounds. We

focused exclusively on smartphone use, but did not consider specific

activities or context of use (i.e., social network use, gaming, etc.).

Finally, we did not measure other predisposing or response variables

articled in I-PACE.

5 | CONCLUSIONS

Although the relationship between depression and anxiety with PSU

severity is well established, mediators are less established. The cur-

rent study provides initial insight on how AS mediates relations

between depression/anxiety with PSU. Results further our under-

standing of relations between psychopathology and PSU severity

and may have implications for clinical interventions. Specifically,

cognitive restructuring and exposure have demonstrated efficacy in

reducing the symptoms of anxiety and AS (Taylor, 2019), suggesting

they may be important components in the treatment of comorbid

AS and PSU.

F IGURE 3 SEM with standardized path coefficients. Circles represent latent variables; rectangles represent observed variables. Standard
errors are displayed in parentheses. Sex was coded as: male = 1, female = 2. Factor loadings are not displayed for the latent variables, for
simplicity, but are available upon request from the first author. *p < .05, **p < .01, ***p < .001. PSU, problematic smartphone use; SEM, structural
equation model
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