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While social media offer opportunities for young adults, including college students,
to maintain relationships and seek social support, concerns have been raised about
negative social interactions, such as cyber-victimization, and the role that cyber-

victimization may play in exacerbating excessive or problematic phone use. The current ~ Revisions received:

study examined the association between peer cyber-victimization and addictive phone
use, and the ways in which anxiety and depressive symptoms indirectly affect that
relationship. To examine these relations, 540 undergraduate students from
a Midwestern university in the United States (66% female, 82% White, 79% between
18 to 20-years-old) completed a computer-based survey that measured peer cyber-
victimization, addictive phone use, depressive symptoms, and anxiety. The results
showed a significant positive association between peer cyber-victimization and
addictive phone use. Anxiety, but not depressive symptoms, had a significant indirect
effect on the association between peer cyber-victimization and addictive phone use.
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The findings indicate that experiencing peer cyber-victimization may increase one’s
likelihood to experience addictive phone use, potentially through experiencing anxiety.
Longitudinal studies are needed to better understand directionality of the relations
among these constructs.
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Introduction

Smartphones have changed the ways in which individuals communicate and connect. The demographic group
with the highest rates of smartphone ownership are college students and other young adults. Indeed, in the United
States, 96% of 18- to 29-year-olds own a smartphone, with 84% of young adults using at least one type of social
media (e.g., YouTube, Facebook, Instagram; Pew Research Center, 2021a, 2021b). Mobile devices, such as
smartphones, have facilitated greater frequency of social media use among older adolescents (Lenhart, 2015).
Further, young adults are higher utilizers of multiple types of social media, with 18- to 24-year-olds more likely to
use Instagram and Snapchat, compared to other adults (Perrin & Anderson, 2019).

While the use of smartphones and social media can be beneficial (e.g., facilitates easier communication with loved
ones; helps maintain relationships; allows individuals to cultivate and share meaningful content; David & Roberts,



2021; Kim & Kim, 2017, Rideout & Robb, 2018), as with any form of social interaction, there can be conflict and
negative interactions. In particular, peer cyber aggression (i.e., perpetration of aggressive behavior online) and
peer cyber-victimization (i.e., experiencing bullying) has received most empirical attention as a downside to social
media consumption. Peer cyber-victimization is the focus of the current study and is defined as experiencing
repeated intentional harm inflicted through the use of electronic devices (Englander, 2017; Patchin & Hinduja,
2006). Peer cyber-victimization may include others spreading rumors online or through electronic devices, posting
mean or hurtful comments/pictures/videos, and/or creating media content (e.g., websites) that is hurtful. The
prevalence of cyber-victimization often ranges widely, particularly given the different definitions of cyber-
victimization that exist. Relatively recent estimates in the United States suggest that approximately 15% of college
students have experienced any type of cyber-victimization in college (Selkie et al., 2015). Similar rates have been
reported in countries outside of the United States (e.g., Cénat et al., 2019; Skilbred-Fjeld et al., 2020).

Experiencing peer cyber-victimization can negatively impact victims' mental health, and is a type of aggression that
individuals may not get immediate relief. Given the omnipresence of technology in college students’ lives, cyber-
victimization can be challenging to avoid or prevent, especially if the perpetrator is unknown or anonymous (Slonje
et al., 2013; Watts et al., 2017). Peer cyber-victimization among college students may be especially problematic, as
individuals become increasingly independent and there is less adult support and monitoring during this time.
Indeed, collaborative parental monitoring of technology use is a strong protective factor for adolescents
experiencing cyber-victimization (Elsaesser et al., 2017). Further, young adulthood (including college students) is a
period associated with heightened risk for mental health problems, including depression and anxiety (National
Institute of Mental Health, 2019).

Poorer mental health has been a growing concern for college students due to higher rates of anxiety and
depression being reported in recent years (Duffy et al., 2019). According to several different studies, cyber-
victimization can have an influence on the development of anxiety and depression, as well as other negative
mental health outcomes among college students (e.g., Kokkinos et al., 2014; Skilbred-Fjeld et al., 2020; Wang et al.,
2019). In a longitudinal study, Wright (2016) found that cyber-victimization experienced by undergraduate
students contributed to greater anxiety, depression, and suicidal ideation four years later. In another study with
French undergraduate students, results indicated that experiencing some type of cyber-victimization in college led
to more reported suicidal ideation and suicide attempts compared to individuals who had not experienced cyber-
victimization (Cénet et al., 2019). Taken together, cyber-victimization prevalence is relatively high and experiencing
cyber-victimization may have a sustained impact on college students’ mental health.

Peer Cyber-Victimization and Addictive Phone Use

Another potential outcome of experiencing peer cyber-victimization is a heightened risk for problematic phone
use. As has been proposed by Billieux et al. (2015), there are three types of problematic phone use: addictive,
risky, and antisocial. In this study, we are particularly focused on addictive phone use, defined as excessive phone
use, measured by symptoms such as psychosocial consequences due to use, major conflict or problems due to
use, preoccupation with using one’s phone, and phone use to escape or relieve negative affect (among others, see
Domoff et al., 2020) that interferes with an individual's functioning. In other words, addictive phone use is a type
of problematic use that entails dysregulated (i.e., trouble controlling) use of smartphones that leads to impairment
in functioning. Although addiction to applications offered on smartphones (e.g., gaming, social media,
entertainment videos, etc.) is not listed in the Diagnostic and Statistical Manual, 5" edition (DSM-5), the closest
corollary syndrome is Internet Gaming Disorder (IGD) whose symptoms reflect a behavioral addiction to online or
offline games. In line with prior research, we use the symptoms from the IGD, but applied to smartphones to
capture “dysregulated” or addictive use (as measured by the Addictive Pattern of Use [APU] scale; Domoff et al.,
2020).

Prior research has found a positive relation between traditional peer victimization (i.e., physical, verbal, or
relational victimization not experienced through electronic devices) and mobile phone addiction (Liu et al., 2020),
as well as with related constructs, including internet addiction (Hsieh et al., 2016; Jia et al., 2018) and pathological
internet use (Strittmatter et al., 2014). In their sample of Chinese adolescents, Liu et al. (2020) found peer
victimization to be positively associated with mobile phone addiction. Similarly, Feijéo et al. (2021) found
adolescents in Spain who were classified as cyber-victims were more likely to engage in problematic internet use
compared to adolescents not involved in cyberbullying. According to self-determination theory (Ryan & Dedi,
2000), targets of cyberaggression may not have their psychological needs met, particularly the need for positive



or close relationships with other individuals (Santurio et al., 2020), and may turn to excessive or problematic phone
use to get their needs met (Chen et al., 2021; Hong et al., 2019). Related, targets of peer cyber-victimization may
attempt to utilize technology and the internet to reduce the distress and anxiety they feel as a result of being
victimized (Gadmez-Guadix et al., 2013; Liu et al., 2020).

Prior studies have focused on examining the relation between cyber-victimization and problematic phone use—
and related constructs, including traditional victimization and problematic internet use—among adolescents
outside of the United States (Chen et al., 2021; Liu et al., 2020). There has been limited research investigating
addictive patterns of phone use and cyber-victimization among college students. In one study, a significant
association emerged, with greater smartphone addiction associating with higher perpetration of cyberbullying
among Saudi university students (Qudah et al., 2019). In their longitudinal study of Chinese adolescents, Chen
et al. (2021) found a bidirectional relation between mobile phone addiction and peer victimization. Chen et al.
(2021) also found that depression mediated the association between peer victimization and smartphone addiction
in their sample. We seek to replicate and expand on this study with college students in the United States,
a population for whom peer cyber-victimization experiences is less known and the decrease in adult support and
monitoring of technology use may make this a developmental period with heightened risk.

Indirect Effects of Anxiety and Depressive Symptoms

A potential mechanism linking peer cyber-victimization to addictive phone use may be through anxiety and
depressive symptoms. Billieux et al. (2015)'s Pathway Model for Problematic Mobile Phone Use outlines three
separate pathways that may lead to problematic (i.e., addictive, antisocial, or risky) phone use. In their theoretical
model, different risk factors and types of phone use are linked to each of these domains of problematic use.
Germane to the current study is the Excessive Reassurance Pathway, which posits that dysregulated patterns of
smartphone use emerge as a result of heightened concern regarding reassurance seeking which leads to
symptoms of phone addiction (Billieux et al., 2015). As such, Billieux et al. (2015) outline the risk factors for this
pathway which include emotional instability and anxiety symptoms. Indeed, a systematic review of the literature
on correlates of smartphone addiction provides support for this pathway (Elhai et al., 2017), along with recent
research linking depression and anxiety to phone addiction (e.g., Elhai et al., 2018; Matar Boumosleh & Jaalouk,
2017). A recent study with Chinese undergraduate students during the COVID-19 pandemic also supports this,
finding high levels of problematic smartphone use correlated with depression and anxiety (Jin et al., 2021). Given
the impact that peer cyber-victimization has on already identified predictors of smartphone addiction (i.e.,
depression and anxiety; Fredrick et al., 2021; Martinez-Monteagudo et al., 2020), it is likely that peer cyber-
victimization may emerge as an independent risk factor for smartphone addiction. For example, Li et al. (2019)
found depression and anxiety to mediate the relation between peer victimization and internet addiction in their
cross-sectional study with Chinese adolescents and Chen et al. (2021) found depression to mediate the
bidirectional association between peer victimization and smartphone addiction in Chinese adolescents in their
longitudinal study.

The Current Study

Given the rates of cyber-victimization, and its impact on mental health of college students, our current study aims
to examine additional risks associated with experiencing peer cyber-victimization in this population. In particular,
limited research exists investigating the links between peer cyber-victimization and addictive phone use, and
whether anxiety and depressive symptoms play a role in the potential relation between peer cyber-victimization
and addictive phone use. However, theoretical models of problematic mobile phone use (e.g., Billieux et al., 2015)
provide support for the following hypotheses, to be tested in our current study:

H1: There will be a significant positive association between peer cyber-victimization and addictive phone use.

H2: There will be an indirect effect of anxiety in the relation between peer cyber-victimization and addictive phone
use, such that peer cyber-victimization will be positively related to addictive phone use through higher levels of
anxiety.

H3: There will be an indirect effect of depressive symptoms in the relation between peer cyber-victimization and
addictive phone use, such that peer cyber-victimization will be positively related to addictive phone use through
higher levels of depressive symptoms.



Prior research has found a positive association among traditional peer victimization and smartphone addiction
(Chen et al., 2021; Liu et al., 2020) and constructs related to smartphone addiction, such as internet addiction (Jia
et al., 2018; Li et al., 2019; Strittmatter et al., 2014). Thus, we predict there will be a positive association among
peer cyber-victimization and smartphone addiction. Further, based on prior longitudinal research showing cyber-
victimization to predict higher levels of anxiety and depressive symptoms (Fredrick et al., 2022), especially among
college students (e.g., Wright, 2016) and internalizing problems to predict smartphone addiction (Zhou et al., 2021),
we hypothesize that peer cyber-victimization will be positively related to addictive phone use through higher levels
of anxiety and depressive symptoms (Li et al., 2019). Prior research has found women and younger individuals to
show higher levels of problematic phone use (Alhassan et al., 2018; Baloglu et al., 2020); thus, gender and age
were included as covariates to control for their effects on addictive phone use.

Methods

Participants

A total of 540 students from a rural Midwestern university in the United States participated in the study. Only 525
participants were included in the current study (see Procedures). Over half of the participants were female (66%)
and 66% were between 18- and 19-years-old. Regarding race/ethnicity, 82% of participants identified as White,
13% as Black or African American, 4% as Hispanic, 3% multiracial/biracial, 2% Asian, and < 1% American Indian or
Alaska Native. See Table 1 for additional participant demographics.

Table 1. Participant Characteristics.

Variable n %
Gender
Male 175 33%
Female 347 66%
Gender variant/Non-binary 3 1%
Age
18 237 45%
19 111 21%
20 68 13%
21 49 9%
22 27 5%
23+ 33 6%
Race/ethnicity
White 434 83%
Black/AA 68 13%
Hispanic/Latino 19 4%
Asian/PI 10 2%
Native Hawaiian or Other Pacific Islander 2 <1%
Multiracial 15 3%
Year in School
Freshman 269 51%
Sophomore 88 17%
Junior 83 16%
Senior 78 15%
Other 7 1%

Note. Percentage of respondents summed to greater than 100% for the
race/ethnicity variable because participants could select more than one
applicable racial/ethnic group. The “other” category for year in school includes
students at large.



Procedures

Participants were recruited utilizing convenience sampling from a rural Midwestern university through the
Psychology Department online subject pool system during the 2017-2018 academic year. Participants were
offered course credit for the completion of the survey and all were enrolled in an undergraduate level psychology
course. A total of 540 students completed the anonymous computer-based survey. Institutional Review Board
(IRB) approval was obtained from the 2" and 3™ authors’ university prior to data collection. All university IRB
procedures and ethics with participants were followed. The first page of the survey provided a description of the
study and requirements for participation (including potential risks, anonymity of responses, and that participating
in the study was voluntary and they could discontinue the survey or withdraw consent at any time with no penalty).
The participant provided informed consent after reading this description and prior to completing the survey. The
survey required participants to answer all items; however, participants could discontinue the survey at any time.
Only participants that indicated they have a smart phone (n = 534) were included in analyses. Further,
10 participants endorsed true on the validity item on the survey (/ have not eaten in the past month) and were
excluded from analyses. Thus, the final sample consisted of 525 participants.

Measures

Addictive Phone Use

The Addictive Patterns of Use (APU) scale utilizes criteria for disordered use of other types of screen media (e.g.,
Internet Gaming Disorder, American Psychiatric Association, 2013; Problematic Media Use Measure, Domoff et al.,
2019), to assess addictive smartphone use (Domoff et al., 2020). The APU scale consists of nine items, including
During the last year, how often have you experienced serious conflicts with family, friends, or partner because of your
phone use? and During the last year, how often have you felt restless or tense when you were unable to use your phone?
Participants responded on a 5-point Likert scale, with 1 = Never to 5 = Always. An additional item after these nine
items requests the respondents to indicate which applications (apps) they use the most to indicate which features
are of most concern (e.g., social media/messaging, gaming). In the current study, the vast majority (i.e., 85%) of
participants indicated social media and messaging were their most commonly used apps. Although prior research
has utilized the total score in their analyses (e.g., Domoff et al., 2021; Nesi et al., 2022), Domoff et al. (2020) found
support for a two-factor model including a Cognitive-Emotional Symptoms (5 items) factor and a Social Problems
(4 items) factor. Cronbach’s alphas for the current study for the Cognitive-Emotional Symptoms, Social Problems,
and Total scales were .86, .84, and .83, respectively. We tested a second-order CFA in order to capture both the
two factors and the total score in our latent model. A second-order CFA conducted with the current sample initially
indicated adequate fit to the data, x*(26) =201.49, p < .001, RMSEA = .11, 90% CI [.10, .13], CFl = .93, TLI = .90,
SRMR =.08. Modification indices indicated that one of the items (Have you spent less time with friends, or doing other
activities, in order to use your phone?) had high loadings on both the Social Problems and Cognitive-Emotional
Symptoms factors. All other items on the Social Problems factor assess conflict with friends and family due to
phone use and it's often the case that individuals use their phones to interact with peers. Thus, this item was
deleted from the model. Model fit indices then indicated good fit to the data, x(19) =87.13, p <.001, RMSEA = .08,
90% CI [.07, .10], CFl = .97, TLI = .95, SRMR = .05. Standardized factor loadings ranged from .75 to .88 for the three
items measuring Social Problems and from .54 to .83 for the five Cognitive-Emotional Symptoms items. The Social
Problems and Cognitive-Emotional Symptoms standardized factor loadings were .77 and .66, respectively.

Peer Cyber-Victimization

The Cyberbullying and Online Aggression Survey Instrument (Hinduja & Patchin, 2015) was utilized to measure
participants’ experiences with peer cyber-victimization. This is a 21-item measure that utilizes a 4-point Likert scale
(Never, Once, A Few Times, Many Times) and asks participants to report their experiences of peer cyberaggression
and victimization in the past 30 days after reading a definition of peer cyberaggression and victimization. The
definition indicates that aggressive behavior must be repetitive and intentional to be considered bullying. Only the
10-item victimization scale was used for the current study (a = .86) to assess the frequency in which participant
were targets of peer cyber-victimization (e.g., posting hurtful comments and pictures online or through electronic
devices, physical threats, rumor spreading, damaging reputations or relationships by pretending to be someone
else). A CFA conducted with the current sample initially indicated poor fit to the data x*35) =74.39, p <.001,



RMSEA =.05, 90% CI [.03, .06], CFI =.87, TLI =.83, SRMR = .06. Examination of factor loadings indicated low loadings
for the item assessing participants’ experiences with someone creating a hurtful web page about them (.43, p =
.020 and less than 1% of the sample indicated experiencing this type of cyberbullying; thus, this item was deleted
from the model. Modification indices also indicated a relation between two items that measured being threatened
online or through texting, and two items that measured having hurtful videos posted and having someone else
pretending to be them online; each pair of items were allowed to correlate. Model fit then indicated acceptable fit
to the data, x*(25) =28.47, p=.287, RMSEA = .02, 90% CI [.00, .04], CFl = .99, TLI = .98, SRMR = .04. Standardized
factor loadings ranged from .35 to .77.

Depressive Symptoms and Anxiety

The Depression Anxiety and Stress Scale (DASS-21; Henry & Crawford, 2005) measures internalizing symptoms
including 7 items related to depressive symptoms (e.g., / couldn’t seem to experience any positive feeling at all), 7
items related to anxiety (e.g., / found it difficult to relax), and 7 items related to stress (these items not included in
current study). All items are rated on a 4-point scale ranging from 0 (did not apply to me at all) to 3 (applied to me
very much or most of the time). Only the Depression and Anxiety subscales were utilized in the current study; prior
research has found evidence of strong internal consistency for both the Depression (.96) and Anxiety (.95)
subscales (Page et al., 2007). In the current sample, confirmatory factor analysis indicated good fit to the data for
both the Depression, x3(14) = 60.43, p <.001, RMSEA = .08, 90% CI [.06, .10], CFl = .97, TLI = .96, SRMR = .03, and
Anxiety, x*(14) =45.88, p <.001, RMSEA = .07, 90% CI [.05, .09], CFI = .97, TLI = .95, SRMR = .03, subscales.
Standardized factor loadings ranged from .52 to .88 and .29 to .78 for the Depression and Anxiety subscales,
respectively. Cronbach'’s alphas for the current study for the Depression and Anxiety subscales were .91 and .84,
respectively.

Data Analyses

Structural equation modeling (SEM) using Mplus 8.3 (Muthén & Muthén, 2019) was utilized for the current study.
IBM SPSS Statistics 25 was utilized for correlations and descriptive statistics among the scales. The effect of Gender
(females coded 0, males 1) and Age on Addictive Phone Use was controlled for in all models. To examine the first
study aim, Peer Cyber-victimization (exogenous latent variable), Addictive Phone Use (endogenous latent variable),
Gender (covariate), and Age (covariate) were included in analyses. To examine the indirect effects of Depressive
Symptoms and Anxiety (second and third study aims), these variables were added to the model as endogenous
latent variables. Each latent variable was measured via their respective subscale items (as previously described),
with the exception of Gender and Age which were observed variables. Model fit was evaluated by examining chi-
square statistics, the root mean square error of approximation (RMSEA), the comparative fit index (CFl), and the
Tucker Lewis index (TLI). RMSEA values below .08 and CFI/TFI values above .90 is considered adequate model fit
(Hooper et al., 2008). Although it is desirable to have a nonsignificant chi-square statistic, the chi-square can be
sensitive to large sample sizes; thus, additional fit indices were utilized (Hooper et al., 2008). There were no missing
data due to the survey requiring responses to all items. Bootstrapping was utilized to test for direct and indirect
effects, where small samples are drawn from the larger sample, analyzed, and replaced (1,000 times for the
current study). Bootstrapping does not make assumptions regarding sample distribution. Effects are significantly
different from zero when the bootstrapped confidence interval (Boot Cl) does not include zero.

Results

Means, standard deviations, and correlations among each of the scales are presented in Table 2. Approximately
16.4% of participants reported experiencing at least one form of cyber-victimization in the past 30 days.



Table 2. Means, Standard Deviations, and Bivariate Correlations.

1 2 3 M sD N
1. Peer Cyber-victimization 0.56 1.95 525
range: 0-18

2. Addictive Phone Use 18 2.28 0.77 525
range: 1-5

3. Depressive Symptoms 15 27 6.06 5.22 525
range: 0-21

4. Anxiety 15 31 72 5.68 4.73 525
range: 0-21

Note. Total scores were calculated for Peer Cyber-victimization, Depressive Symptoms, and Anxiety. Mean
scores were calculated for Addictive Phone Use. “p <.01.

Peer Cyber-Victimization and Addictive Phone Use

To examine the first aim of the study, Peer Cyber-victimization was included in the model as an exogenous variable
and Addictive Phone Use was included as the endogenous variable; Gender and Age were also included as
covariates. Fit indices were within their respective recommended ranges for acceptable model fit, x?(148) = 468.48,
p <.001, RMSEA = .06, CFl =.92, 90% CI [.06, .07], TLI =.91, SRMR = .06. As expected, path coefficients indicated
that Peer Cyber-victimization was significantly and positively associated with Addictive Phone Use, B = .22, B= .47,
95% Boot Cl = [.20, .85], p = .003. Gender was also significantly associated with Addictive Phone Use, B = -.18,
B=-.21,95% Boot Cl [-.33, -.09], p <.001. Age was not associated with Addictive Phone Use, 3 =.02, B=.01, 95%

Boot Cl [-.04, .05], p = .781. Peer Cyber-victimization, Gender, and Age accounted for 9% of the variance in
Addictive Phone Use (R? =.09).

Indirect Effects of Anxiety and Depressive Symptoms

To examine the indirect effects of Anxiety and Depressive Symptoms in the relation between Peer Cyber-
victimization and Addictive Phone Use (study aim two and three), data were fit to the model depicted in Figure 1.

Figure 1. Standardized Estimates of the Direct Effects of Anxiety and Depressive Symptoms in the Relation Between
Peer Cyber-Victimization and Addictive Phone Use.

Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7

& = 7
2o 2 "
L4 .
o/ © N
)
Genger Age Item 1
(covariate) (covariate)
Item 1 &
) &
Anxiety : & Item 2
= * & *
Item 2 16 01 ?)\
oy
% * wlltem 3
T\)’ * q;b**
* . h
Item 3 %, " Ok, C-E
& ~, * Symptoms  |_.70%#x
v)"-x b 2 < Item 4
* % & 5%,
Item 4 2% (9 e
%
Peer (;yb_er- 16 ${ Addictive Phone Use
71FRx victimization Item 8
Item 5 . 2y
Cg*
(S
V. o 3
Item 6 < *y B
*
P, - *Kk
) **x_ Social 87* Item 6
Item 7 N Problems
Depressive Symptoms 77k
Item 8 _(90** Item 7
*
.&6**
Item 9 6*** P & By o .&6& 3 Item 9
2 x*
1 93 9 e N\ ¥
Item 1 Item2| |ltem3 Item 4 Item 5 ltem6| |ltem7

Note. C-E = Cognitive-Emotional. **p <.001,"p <.01, "p < .05.



Fit indices were within their respective recommended ranges for acceptable model fit, x?(485) = 1,186.24, p <.001,
RMSEA = .05, 90% CI (.05, .06), CFl =.92, TLI = .91, SRMR = .06. As predicted, there was a significant indirect effect
of Anxiety in the relation between Peer Cyber-victimization and Addictive Phone Use, B = .16, Boot SE = .08, p
=.036, 95% BC Boot ClI [.05, .41]. The indirect effect of Depressive Symptoms in the relation between Peer Cyber-
victimization and Problematic Phone Use was not significant, B = -.03, Boot SE = .05, p = .638, 95% BC Boot
Cl[-.13,.09]. The total indirect effect of both Anxiety and Depressive Symptoms was significant, B = .14, Boot
SE =.06, p =.026, 95% BC Boot CI [.05, .31], and the total effect on Addictive Phone Use was also significant, B =
.45, Boot SE =.19, p =.020, 95% BC Boot CI [.13, .91].

Results also revealed a significant and positive relation between Anxiety and Addictive Phone Use (B=.88, p=.010),
Anxiety and Peer Cyber-victimization (B = .19, p =.017), and Depressive Symptoms and Peer Cyber-victimization
(B=.41, p = .001). There was also a negative association between Addictive Phone Use and Gender (B = -.18,
p =.004). See Table 3 for standardized and unstandardized path coefficients, standard errors, and 95% bias
corrected bootstrapped confidence intervals for all direct effects. The model explained 4% of the variance in
Anxiety, 4% of the variance in Depressive Symptoms, and 22% of the variance in Addictive Phone Use.

Table 3. Direct Effects of Peer Cyber-Victimization, Anxiety, and Depressive Symptoms
on Addictive Phone Use.

B B SE 95% BC Boot Cl p
Lower Upper

Addictive Phone Use

Peer Cyber-victimization .16 0.31 0.20 -0.06 0.75 121

Anxiety 43 0.88 0.34 0.27 1.57 .010

Depressive Symptoms -.07 -0.06 0.13 -0.28 0.21 .622

Gender (covariate) -.16 -0.18 0.06 -0.30 -0.05 .004

Age (covariate) -.01 -0.00 0.02 -0.04 0.02 .855
Anxiety

Peer Cyber-victimization .20 0.19 0.08 0.08 0.39 .017
Depressive Symptoms

Peer Cyber-victimization .20 0.41 0.12 0.20 0.68 .001

Note. SE = Standard Error; BC Boot Cl = Bias Corrected Bootstrapped Confidence Interval.

Discussion

Prior research has established that cyber-victimization is related to a myriad of mental health problems, including
depression and anxiety, among youth and adults, including college students (Skilbred-Fjeld et al., 2020; Wang et
al., 2019; Wright, 2016). Less research has focused on how cyber-victimization impacts phone use that is
problematic in nature and that leads to negative consequences for the phone user. The current study aimed to fill
this gap in the literature by testing the hypothesis that experiencing peer cyber-victimization is related to addictive
phone use among college students. Further, through the lens of theoretical models of problematic mobile phone
use (Billieux et al., 2015), we also tested the indirect effects of anxiety and depressive symptoms between peer
cyber-victimization and addictive phone use. Results revealed partial support for our hypotheses. Peer cyber-
victimization was significantly and positively associated with addictive phone use and there was an indirect effect
of anxiety, but not depressive symptoms, in this relation while controlling for gender and age.

Approximately 16.4% of participants in the current study reported experiencing at least one form of peer cyber-
victimization in the 30 days prior to completing the survey. This is consistent with prior studies examining cyber-
victimization among college students, which have reported prevalence rates between 8% to 15% (Selkie et al.,
2015; Tennant et al., 2015). Although these rates are slightly lower than those reported by adolescents, peer cyber-
victimization may be particularly problematic among college students as college is a period in which there is
heightened risk for depression and anxiety (National Institute of Mental Health, 2019). Thus, it is important to
examine the relation between experiences of peer cyber-victimization and problematic phone use, particularly
among U.S. college students.



Peer Cyber-Victimization and Addictive Phone Use

College students experiencing peer cyber-victimization may be at heightened risk for problematic phone use,
particularly with the lack of adult monitoring on devices during this developmental period. Although the current
study was cross-sectional in nature and cannot determine directionality, findings support prior studies which have
found peer relationship problems (e.g., peer victimization, cyber-victimization) to be associated with risk for
problematic phone use (e.g., Liu et al., 2020), as well as related constructs including internet addiction and
problematic internet use (Feijoo et al., 2021; Hsieh et al., 2016; Jia et al., 2018; Strittmatter et al., 2014). Current
findings also support the Excessive Reassurance Pathway for the Addictive Pattern of Use (Billieux et al., 2015),
such that college students that experience peer cyber-victimization may engage in phone use to relieve negative
affect or cope with distress associated with cyber-victimization. For example, college students may seek
reassurance or negative affect alleviation via phone use excessively and to the point of interfering of functioning.

Although findings revealed a positive association between peer cyber-victimization and addictive phone use,
according to Cohen'’s (1988) guidelines for interpreting R? (i.e., small [.02], medium [.13], and large [.26]), the effects
should be interpreted as small to moderate, with cyber-victimization, gender, and age only accounting for 8% of
the variance in addictive phone use (R? = .08). Further, the strength of the association between peer cyber-
victimization and addictive phone use found in the current study (r = .18) is similar to other studies. For example,
Martinez-Ferrer et al. (2021) found a moderate association between cyber-victimization and problematic use of
social networking sites (r = .23) in their sample of 2,011 adolescents and Gamez-Guadix et al. (2013) also found a
moderate association between cyber-victimization and problematic internet use (rs =.28 and .23 for time one and
two, respectively) in their sample of 845 adolescents. Thus, it is highly likely that other factors besides peer cyber-
victimization may contribute to heightened risk for problematic phone use.

Indirect Effects of Depressive Symptoms and Anxiety

Partially in line with our hypotheses, current findings revealed a significant indirect effect of anxiety in the relation
between peer cyber-victimization and addictive phone use. This finding supports an emotion dysregulation
pathway linking peer cyber-victimization to negative consequences related to phone use. It is possible that
rumination and/or emotional reactivity may drive some aspects of addictive phone use—with peer cyber-
victimization as a likely risk factor—which is consistent with Billieux et al. (2015)'s Pathway Model for Problematic
Mobile Phone use (i.e., the Excessive Reassurance Pathway leading to Addictive Pattern of Use) and prior research
(Elhai et al., 2017). Young adults with recent peer cyber-victimization experiences may have heightened concern
or reactivity to online social interactions, particularly if they have not used adaptive coping skills in response to
peer cyber-victimization. For example, it is probable that salient negative social interactions (i.e., peer cyber-
victimization) may contribute to feeling anxious or distressed about future online social interactions. Elhai et al.
(2018) found rumination to mediate the relation between depression and social anxiety and problematic
smartphone use among college students. Young adults may be hyper-focused on the next negative social
interaction (e.g., a hurtful or humiliating post about them) or concerned about being left out on social media.
Experiences of peer cyber-victimization are unique in that a perpetrator could post a hurtful message, picture, or
video without the victim immediately realizing it—this hurtful post could reach a wide audience before the victim
or target is even aware of it. Thus, a prior experience with peer cyber-victimization could result in addictive phone
use as an attempt to relieve anxiety. It should also be noted that effect sizes were medium to large in predicting
addictive phone use (R? =.20). This is in contrast to the small effect found in the association between peer cyber-
victimization and addictive phone use, suggesting that college students’ anxiety and depressive symptoms have a
more robust relation with addictive phone use than peer cyber-victimization.

Our hypothesis regarding an indirect effect of depressive symptoms was not supported in the current study. Prior
research has examined the relation between problematic smartphone addiction and anxiety and depressive
symptoms in separate models (e.g., Jin et al.,, 2021; Matar Boumosleh & Jaalouk, 2017). Although there was a
significant bivariate correlation between addictive phone use and depressive symptoms (r = .27) in the current
study, depressive symptoms were not significantly related to addictive phone use when peer cyber-victimization,
anxiety, gender, and age were included in the model. Although Chen et al. (2021) found depression to mediate the
link between peer victimization and smartphone addiction, anxiety was not included in their model. It may be that
when including both anxiety and depression in the same model, anxiety is a more robust predictor of smartphone
addiction compared to depression. Further research is needed to examine how anxiety and depressive symptoms



may differ in their relation to problematic phone use. It is also possible that there is a bidirectional relation
between anxiety and depressive symptoms and addictive phone use, such that internalizing distress drives
addictive and/or problematic use, which then further exacerbates distress. This would be consistent with findings
from Chen et al. (2021) longitudinal study which found a reciprocal relation between peer victimization and mobile
phone addiction in a cross-lagged panel model across three waves of data. Prior longitudinal research have also
found support for a symptoms-driven model of cyber-victimization, with depression and anxiety predicting cyber-
victimization (Holfeld & Mishna, 2019), as well as bidirectional relations between depression and cyber-
victimization (Fredrick et al., 2022; Rose & Tynes, 2015). It is clear that more studies are needed with rigorous
longitudinal designs to examine directionality of the relations among cyber-victimization, addictive phone use, and
internalizing problems.

Limitations and Future Directions

The present study has limitations, including the use of convenience sampling (i.e., participants were recruited
through the university's Psychology Department online subject pool system); thus, generalizability of the results is
limited. The current sample included an overrepresentation of female freshman and sophomore students likely
due to the student demographics which comprise psychology courses that require research study participation
for course credit. Further, the sample largely consisted of White students (83%). According to the most recent data
from National Center for Education statistics (2021), 53% of Fall 2019 undergraduate enrollment consisted of White
students, 13% Black, 22% Hispanic, 7% Asian/Pacific Islander, < 1% American Indian/Alaska Native, and 4%
Multiracial. Thus, our sample consisted of an overrepresentation of White students and an underrepresentation
of Hispanic students. This is an important limitation that should be considered in future research as more diverse
college student samples are needed to ensure adequate representation across age, gender, and race/ethnicity.
Another limitation is that the data were cross-sectional; causal inferences should not be made. In other words,
temporal precedence of the variables is not confirmed with this study. For example, it is possible that depressive
symptoms and anxiety co-occurred with ones' experiences of peer cyber-victimization. Chen et al. (2021) recently
found a reciprocal relation between peer victimization and mobile phone addiction in their sample of Chinese
adolescents. A reciprocal relation between cyber-victimization and problematic phone use could not be tested in
the current study due to the cross-sectional design; thus, future research should use a longitudinal design with a
larger and more diverse sample to address these limitations. Another limitation is that the age of participants was
collected via a multiple-choice type item and thus, the maximum age is unknown and we are not able to provide
information on the mean and standard deviation of participants’ age levels. Finally, effect sizes reported in the
current study were only small to medium in magnitude, suggesting that there may be more robust factors that
should be included in future research on addictive phone use.

In our current digital age, research must move past simply examining time spent online or on phones. The vast
majority of young adults, including college students, have access to a smartphone and are online on an almost
constant basis (Pew Research Center, 2021a, 2021b); thus, it's important to examine how experiences online may
contribute to problematic behaviors and factors that may buffer or exacerbate these relations. One important
area for future research will be to examine potential moderators of the links between peer cyber-victimization
and problematic phone use to inform targets for intervention. For example, it is possible that adults who
adaptively coped with their experience of peer cyber-victimization through social supports or stress reduction
strategies may not be as susceptible to developing problematic phone use because they are not reliant on the
reinforcing nature of various phone apps (e.g., social media) to relieve negative affect or escape anxiety. A recent
study with Chinese adults during COVID-19 quarantines examined coping strategies and cyber-victimization and
found that problem-focused coping strategies related to lower levels of cyber-victimization, while emotion-focused
strategies were linked to higher levels of victimization and depression (Yang, 2021). These strategies may also have
the same effect on problematic phone use. Prevention and reporting strategies created by certain social media or
gaming platforms may also help to alleviate internalizing distress as a result of peer cyber-victimization and
subsequent problematic phone or media use. The current study controlled for the effects of gender and age;
however, future research should examine gender and developmental differences in the links between cyber-
victimization, addictive phone use, and mental health problems. Finally, future research should also investigate
these pathways with problematic gaming, as adults and college students often report harassment and peer cyber-
victimization through these venues (Ballard & Welch, 2017).



Conclusions

The current study sought to examine peer cyber-victimization and addictive phone use among college students.
Results of the current study provide support for—and extend—prior theory on problematic media use models by
examining peer cyber-victimization as a possible risk factor for addictive phone use. Findings indicate that
addictive phone use may emerge among college students who have experienced peer cyber-victimization, through
the development of anxiety, but not depressive symptoms. College counseling centers and mental health clinics
serving undergraduate students may wish to screen for and gather information on students’ online behavior,
including peer cyber-victimization, as these experiences may be linked with addictive phone use and internalizing
symptoms. Strategies to prevent or cope with peer cyber-victimization experiences may help to lessen addictive
phone use. For example, mental health practitioners can work with students to ensure they know how to report
incidents of peer cyber-victimization, who they can turn to if they are victimized online (e.g., peers, family
members, mental health practitioners, law enforcement), and other adaptive coping strategies such as taking
a break from devices.
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