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Abstract

Loneliness and mobile phone addiction are both prevalent phenomena in mod-
ern life. Numerous studies have explored the intrinsic connection between the
two from different theoretical perspectives, yet the results have been highly in-
consistent. To clarify the overall relationship between the two and the reasons
for this divergence, a meta-analysis was conducted using a random-effects model
on 121 studies (124 effect sizes) obtained through systematic search. The re-
sults revealed that loneliness and mobile phone addiction exhibit a moderate
positive correlation (r = 0.25, 95%CI=[0.23, 0.27]); the association between the
two was moderated by participant age group, with the correlation coefficient
being significantly higher in adult samples compared to adolescent samples, but
was not affected by gender or the measurement instruments used for loneli-
ness and mobile phone addiction. These findings indicate a strong relationship
between loneliness and mobile phone addiction, supporting the Compensatory
Internet Use Theory and the Self-Regulation Deficit Model. Future research
should employ more longitudinal or experimental designs to further elucidate
the directional relationship between loneliness and mobile phone addiction.
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Abstract: Loneliness and mobile phone addiction are prevalent phenomena in
contemporary life that have attracted considerable research attention. Numer-
ous studies have explored the intrinsic connection between these two constructs
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from various theoretical perspectives, yet the findings remain highly inconsis-
tent. To clarify the overall relationship between loneliness and mobile phone
addiction and to identify sources of divergence among studies, we conducted a
meta-analysis of 121 studies (124 effect sizes) using a random-effects model. The
results revealed a moderate positive correlation between loneliness and mobile
phone addiction (r = 0.25, 95%CI = [0.23, 0.27]). This relationship was mod-
erated by age group, with the correlation coefficient being significantly higher
among adults than among adolescents. However, the relationship was not mod-
erated by gender or by the measurement tools used to assess loneliness and
mobile phone addiction. These findings indicate a close association between
loneliness and mobile phone addiction, providing support for the Compensatory
Internet Use Theory and the Deficient Self-Regulation Model. Future research
should strengthen longitudinal or experimental designs to further elucidate the
directional effects between loneliness and mobile phone addiction.

Keywords: loneliness; mobile phone addiction; mobile phone dependency;
problematic mobile phone use; meta-analysis

With technological advancement and the progression of digitalization, mobile
phones have become an integral component of daily life, growing increasingly
ubiquitous and sophisticated (Mahapatra, 2019). While mobile phones facilitate
various online activities—including communication, shopping, entertainment,
and learning—and bring considerable convenience, a growing number of individ-
uals find it difficult to disengage from their devices, leading to the emergence of
mobile phone addiction (Mahapatra, 2019; Shen & Wang, 2019). Research indi-
cates that both adults and adolescents exhibit mobile phone addiction at notable
rates. For instance, approximately 21.3% of Chinese university students demon-
strate mobile phone addiction (Long et al., 2016), while the prevalence of mobile
phone dependency among Spanish youth aged 12-18 reaches about 14.8% (De-
Sola Gutiérrez et al., 2016). Mental health experts predict that mobile phone
dependency will become one of the most significant non-substance addictions
of the 21st century (Choliz, 2010). Furthermore, mobile phone addiction has
been found to correlate closely with various internalizing and externalizing prob-
lems, including depression (Coyne et al., 2019), well-being (Horwood & Anglim,
2019), information overload (Kneidinger-Miiller, 2019), and cognitive failures
(Zhang et al., 2019a), potentially threatening individuals’ mental health and
thus garnering increasing attention from researchers (Gao et al., 2020).

In recent years, to better understand, prevent, and control mobile phone addic-
tion, numerous studies have investigated its associated risk factors, with lone-
liness being a particularly prominent focus (De-Sola Gutiérrez et al., 2016).
However, research findings on the relationship between loneliness and mobile
phone addiction have been inconsistent. While most studies report a signifi-
cant positive correlation (Dayapoglu et al., 2016; Lapierre et al., 2019; Liu et
al., 2019), others have found significant negative correlations (Jafari & Aghaei,
2019; Mansourian et al., 2014), and some have reported non-significant relation-
ships (Jeong et al., 2016; Mosalanejad et al., 2019). Additionally, several studies
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have suggested a U-shaped relationship between the two constructs (Bruggeman
et al., 2019; Przybylski & Weinstein, 2017; Twenge et al., 2018). To date, no
study has integrated findings in this area. To resolve these controversies, avoid
biases arising from sample size and age factors in individual studies, and de-
rive more generalizable and accurate conclusions from a macro perspective, this
study employs meta-analysis to synthesize previous research. By estimating
the overall correlation strength between loneliness and mobile phone addiction
and identifying potential moderating factors, we aim to provide more robust evi-
dence for in-depth research and preventive interventions targeting mobile phone
addiction.

1.1 Concepts and Measurement of Loneliness and Mobile Phone Ad-
diction

Loneliness is a psychological state that arises when an individual’ s interper-
sonal relationships fail to meet desired levels, often accompanied by negative
experiences such as emptiness, boredom, helplessness, and distress (Kim, 2017;
Kim, 2018; Peplau et al., 1979). The primary measurement instruments include
the UCLA Loneliness Scale (Version 3) developed by Russell (1996), which com-
prises 20 items (9 reverse-scored) and assesses a single dimension using a 4-point
Likert scale. Due to its length, a widely used alternative is the short form of the
UCLA Loneliness Scale (ULS-8) revised by Hays and DiMatteo (1987), which in-
cludes 8 items (2 reverse-scored) and maintains the same 4-point Likert scoring.
Additionally, Vincenzi and Grabosky (1987) developed the Emotional-Social
Loneliness Inventory (ESLI), which differs from UCLA measures by incorporat-
ing objective social isolation alongside subjective emotional and social loneliness,
comprising 15 matched pairs of items assessing four dimensions: objective emo-
tional isolation, objective social isolation, subjective emotional loneliness, and
subjective social loneliness. Zou et al. (1998) also developed a Loneliness Scale
for middle school students, consisting of 21 items measuring four dimensions:
pure loneliness, social competence, peer relationships, and perceived unmet im-
portant relationships. Currently, ULS-20 remains the most widely used scale
globally, while the Chinese middle school student scale is commonly used for
measuring loneliness among Chinese adolescents.

The definition of mobile phone addiction lacks consensus, resulting in various
terminologies (e.g., mobile phone dependency, mobile phone addiction tendency,
problematic mobile phone use, excessive mobile phone use). Most research cat-
egorizes it as a behavioral addiction, defined as a non-substance or behavioral
addiction characterized by excessive engagement in mobile-mediated activities
that impair physiological, psychological, and social functioning (De-Sola Gutiér-
rez et al., 2016; Lapierre et al., 2019; Liu et al., 2017; Xiong et al., 2012). Its
manifestations resemble substance addictions (e.g., alcohol, drugs), including
core features such as tolerance, withdrawal, salience, conflict, mood modifica-
tion, craving, and loss of control (Lee et al., 2014; Liu et al., 2017). Measure-
ment tools primarily fall into two categories: general mobile phone addiction
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scales that do not distinguish between smartphones and non-smartphones, and
smartphone-specific addiction scales. Widely used general scales include the
Mobile Phone Addiction Index (MPAI) developed by Leung (2008), compris-
ing 17 items covering four factors: loss of control, escapism, inefficiency, and
withdrawal. Individuals affirming 8 or more items are classified as mobile phone
addicts. Another commonly used scale is the Mobile Phone Addiction Tendency
Scale (MPATS) developed by Xiong et al. (2012), consisting of 16 items mea-
suring withdrawal symptoms, salient behavior, social comfort, and mood mod-
ification. Smartphone-specific scales include the Smartphone Addiction Scale
(SAS) developed by Kwon et al. (2013), comprising 33 items assessing daily life
disturbance, positive anticipation, withdrawal symptoms, online-oriented rela-
tionships, loss of control, and tolerance. Additionally, Su et al. (2014) developed
the Smartphone Addiction Scale for College Students (SAS-C), which includes
22 items covering withdrawal behavior, salient behavior, social Z#, negative
effects, app usage, and app updates.

1.2 The Relationship Between Loneliness and Mobile Phone Addic-
tion

Current perspectives on the relationship between loneliness and mobile phone
addiction can be categorized into four main viewpoints.

The first viewpoint posits a significant positive correlation between loneliness
and mobile phone addiction. The Compensatory Internet Use Theory suggests
that when individuals encounter psychosocial problems in the real world, they
may turn to the internet or smartphones to escape distress (Kardefelt-Winther,
2014). Individuals with high loneliness levels, lacking close social interactions
and broad social support, experience unmet belongingness needs, which moti-
vates them to seek coping strategies (Zhen et al., 2019). Mobile phones, with
their accessibility and multifunctionality, not only facilitate online social inter-
action and virtual relationship formation to satisfy belongingness needs but also
provide entertainment and distraction to temporarily alleviate feelings of help-
lessness and emptiness. Consequently, individuals with higher loneliness levels
are more easily attracted to and engrossed in mobile phone use, eventually de-
veloping severe dependency (Kim, 2017; Shen & Wang, 2019). Additionally,
the Deficient Self-Regulation Model proposes that individuals with psychosocial
problems exhibit insufficient self-regulation and control capacities, leading to un-
controlled increases in mobile phone usage time and eventual dependency (Toku-
naga & Rains, 2010). Lonely individuals typically have weaker self-regulation
abilities, making it more difficult for them to maintain healthy media usage
habits compared to less lonely individuals and rendering them more susceptible
to mobile phone addiction (Kim, 2018; Kim, 2019). Most cross-sectional studies
support this perspective, finding significant positive correlations between loneli-
ness and mobile phone addiction (Volungis et al., 2019; Zhang et al., 2018; Zhen
et al., 2019), and longitudinal studies have further demonstrated that loneliness
positively predicts subsequent mobile phone addiction levels (Kim, 2019).
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The second viewpoint suggests a significant negative correlation between loneli-
ness and mobile phone addiction. According to the Stimulation Hypothesis, mo-
bile phones serve as convenient mobile social tools whose social applications and
platforms help individuals establish and maintain connections, expand social
networks, and enhance friendship quality, thereby reducing loneliness (Kerkhof
et al., 2011; Kraut et al., 1998). Online social activities via mobile phones offer
high privacy and trans-spatial characteristics that reduce interpersonal pressure
for self-disclosure and increase social initiative, strengthening existing intimate
relationships and facilitating new social connections (Liu et al., 2019). Therefore,
greater mobile phone use may help alleviate loneliness. Only two studies have
reported significant negative correlations between the two constructs (Jafari &
Aghaei, 2019; Mansourian et al., 2014).

The third viewpoint argues that loneliness and mobile phone addiction have
no direct relationship, with their association being moderated by other vari-
ables. The Rich-get-Richer Hypothesis posits that extroverted individuals de-
rive greater social benefits from internet use than introverts (Kraut et al., 2002).
Extroverts can use mobile phones and other internet devices to strengthen
connections within their social support networks and more easily form new
friendships, thereby gaining more social support and experiencing less loneli-
ness than introverts (Bruggeman, 2019; Kim, 2017). One study found that
introversion-extroversion indeed moderated the relationship between internet
use and loneliness (Kraut et al., 2002), while another study found that online
self-disclosure moderated the relationship between mobile phone addiction and
loneliness, with high self-disclosers experiencing reduced loneliness through ex-
cessive mobile phone use (Karsay et al., 2019).

The fourth viewpoint proposes a U-shaped relationship between loneliness and
mobile phone addiction. The Digital Goldilocks Hypothesis suggests that in
societies where digital media use is ubiquitous, moderate use is adaptive and
beneficial, whereas excessive use may displace other adaptive and meaningful
social activities, and insufficient use may deprive young people of opportunities
for information exchange and social interaction (Bruggeman et al., 2019; Przy-
bylski & Weinstein, 2017; Twenge et al., 2018). No study has directly tested
this hypothesis regarding loneliness and mobile phone dependency, though re-
lated research provides supportive evidence. For example, one study found a
U-shaped relationship between Facebook use and adolescent loneliness, with
heavy Facebook use associated with higher loneliness and low-to-moderate use
associated with reduced loneliness (Wang, Frison et al., 2018).

In summary, the first viewpoint is supported not only by the Compensatory
Internet Use Theory and the Deficient Self-Regulation Model but also by most
empirical studies. Therefore, we propose Hypothesis 1: Loneliness and mobile
phone addiction exhibit a positive correlation.
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1.3 Moderating Variables in the Loneliness-Mobile Phone Addiction
Relationship

Age group may influence the correlation between loneliness and mobile phone ad-
diction. The Developmental Decompensation Hypothesis (Gao & Chen, 2006)
suggests that when normal development is obstructed by interfering factors
(e.g., interpersonal problems), individuals undergo a “psychological compensa-
tion” process. If individuals can actively improve obstructive factors to meet
developmental needs, this constitutes constructive compensation; if psychologi-
cal resources cannot help repair obstructive factors, pathological compensation
(e.g., pathological mobile phone use) emerges to compensate for unmet psycho-
logical needs (Wu et al., 2019). From a lifespan developmental perspective, as
individuals mature psychologically with age, they are more likely to mobilize reg-
ulatory mechanisms and adopt constructive strategies to improve problematic
interpersonal situations and enhance relationship quality when facing interper-
sonal crises, rather than escaping into or immersing themselves in the virtual
world created by mobile phones (Kraut et al., 1998; Mansourian et al., 2014).
Consequently, the association between loneliness and mobile phone addiction
may weaken with age. Therefore, we propose Hypothesis 2: The relationship
between loneliness and mobile phone addiction is moderated by age group.

Gender may also moderate this relationship. First, regarding psychological
resilience, research indicates that males exhibit higher resilience levels than
females, particularly in emotional control (Feng et al., 2016; Sadeghi et al.,
2020; Zhang et al., 2019b). Therefore, when experiencing high loneliness, males
demonstrate stronger coping capacities, are less affected, and consequently less
likely to use mobile phones or other media to vent negative feelings, resulting
in lower dependency. In contrast, females, with lower resilience, tend to accu-
mulate lonely feelings and more frequently rely on convenient social tools like
mobile phones to dispel inner loneliness, leading to higher dependency (De-Sola
Gutiérrez et al., 2016; Yayan et al., 2019). Second, regarding self-disclosure, re-
search shows that females exhibit higher self-disclosure levels than males (Dindia
& Allen, 1992; Hao et al., 2019; Wang et al., 2017). Consequently, when coping
with loneliness, females are more likely to express their boredom and loneli-
ness to others, and the numerous social tools available on mobile phones can
conveniently satisfy this need for self-disclosure, making females more prone to
using such applications to confide their loneliness and developing dependency
(Hosoglu, 2019; Takao et al., 2009). Therefore, we propose Hypothesis 3: The
relationship between loneliness and mobile phone addiction is moderated by
gender.

Measurement tools may also affect the relationship. Regarding loneliness mea-
surement, the two most widely used instruments are ULS-20 and ULS-8. Al-
though the latter offers a more concise format, it may inevitably lose some
information compared to the former, potentially influencing the observed re-
lationship. Regarding mobile phone addiction measurement, the two major
categories of instruments cover different content. For instance, the Smartphone
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Addiction Scale for College Students (SAS-C) developed by Su et al. (2014) in-
cludes two additional factors—app usage and app updates—beyond conventional
mobile phone addiction components, potentially providing a more comprehen-
sive assessment of problematic smartphone use. Furthermore, specific scales
differ in their structure and core components of mobile phone addiction, which
may also affect the relationship. Therefore, we propose Hypothesis 4: The
relationship between loneliness and mobile phone addiction is moderated by
loneliness measurement tools; and Hypothesis 5: The relationship is moderated
by mobile phone addiction measurement tools.

2.1 Literature Search and Screening

We conducted a comprehensive literature search across multiple databases. In
Chinese databases (CNKI, Wanfang, and VIP), we searched for articles with
titles or abstracts containing both “loneliness” and “mobile phone.” In En-
glish databases (Web of Science Core Collection, ElsevierSD, Springer Online
Journals, Medline, EBSCO-ERIC, SAGE Online Journals, Scopus, PsycINFO,
PsycArticles, and ProQuest Dissertations and Theses), we combined keywords
“mobile phone,” “smartphone,” and “cell phone” with “loneliness” in title or
abstract searches. Additionally, we performed supplementary searches through
citation tracking. The search concluded on January 28, 2020, yielding 1,078
documents.

Using EndNote X9, we imported and screened literature according to the follow-
ing criteria: (1) studies must report specific data on the relationship between
loneliness and mobile phone addiction (e.g., correlation coefficients, sample sizes)
without obvious errors, excluding data from multiple regression analyses; (2)
studies must provide clear descriptions of measurement instruments; (3) dupli-
cate publications were excluded; and (4) participants must be non-special popu-
lations (e.g., excluding left-behind students, hospitalized patients). Ultimately,
121 studies were included (comprising 124 effect sizes and 73,543 participants)
spanning 2005-2020. The literature screening process is illustrated in Figure 1
[Figure 1: see original paper].

2.2 Literature Coding

Each study was coded for the following characteristics: author information, pub-
lication year, participant nationality, correlation coefficient, sample size, male
proportion, mean age, measurement tools for mobile phone addiction and lone-
liness, participant type, and publication type (see Table 1 ). For correlation
coefficient extraction, when studies reported F, t, or 2 values instead of r, we
converted these statistics using appropriate formulas [r = /(t2/(t? + df)); r =
J(F/(F + dfe)); r = 8 x 0.98 + 0.05 (8 > 0); r = 8 x 0.98 - 0.05 (8 < 0)
(8 (-0.5, 0.5))] before coding (Card, 2012). When original articles reported
only correlations between loneliness and sub-dimensions of mobile phone ad-
diction, we synthesized an overall correlation using the formula r = ¥r /
J(n + n(n-Dr )Y(m + m(m-1)r ) (Hunter & Schmidt, 2004). Two raters
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independently coded the literature, achieving 96% agreement. Discrepancies
were resolved through discussion and reference to original articles. The screen-
ing process and detailed information for included studies are openly accessible
(https://osf.io/wmj8a/?view_ {only }=448c6a5e772f42c4a7907d21£6571030).

2.3 Publication Bias Control and Assessment

Publication bias occurs when significant results are more likely to be published,
meaning published literature may not represent the complete body of completed
research (Rothstein et al., 2005). This study included both published journal
articles and unpublished theses and dissertations, partially controlling for pub-
lication bias. To ensure reliability of meta-analytic results, we employed funnel
plots and Egger’ s regression test to assess publication bias. A funnel plot
resembling an inverted funnel suggests absence of publication bias, while a non-
significant linear regression result in Egger’ s test also indicates no publication
bias.

2.4 Model Selection

Current methods for calculating effect sizes primarily include fixed-effects and
random-effects models. The fixed-effects model assumes identical true effects
across studies, with between-study differences attributable to random error. The
random-effects model assumes true effects may vary across studies, with differ-
ences resulting from both random error and sample heterogeneity (Schmidt et
al., 2009). Based on our literature review, we hypothesized that factors such
as gender and age might influence the loneliness-mobile phone addiction rela-
tionship; therefore, we adopted a random-effects model. We further verified
this choice through heterogeneity tests, examining Q-test significance and 12
values. If the Q-test was significant or 1> exceeded 75%, the random-effects
model would be more appropriate; otherwise, the fixed-effects model would be
preferable (Higgins et al., 2003).

2.5 Data Analysis

We used the correlation coefficient r as the effect size indicator. Comprehensive
Meta-Analysis Version 3.3 software was employed for main effect and moder-
ation analyses. Moderation analyses were conducted in two forms: (1) meta-
regression for continuous moderators, and (2) subgroup analysis for categorical
moderators. Following Card’ s (2012) recommendation, subgroup analyses re-
quired at least 5 effect sizes per level to ensure representativeness.

3.1 Publication Bias Assessment

The funnel plot (Figure 2 [Figure 2: see original paper]) showed effect sizes
concentrated at the top and evenly distributed around the overall effect. Egger’
s linear regression was non-significant, with an intercept of 2.41 (95%CI = [-
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2.38, 1.19], p = 0.56). These results indicate no substantial publication bias,
suggesting reliable meta-analytic estimates.

3.2 Heterogeneity Test

We conducted heterogeneity tests to determine the appropriateness of the
random-effects model and the necessity of moderation analysis. Results showed
Q = 1155.90 (p < 0.001) and I? = 89.36%, exceeding Higgins et al.”s (2003) 75%
threshold. This indicates substantial heterogeneity, with 89.36% of variance
in effect sizes attributable to true differences rather than sampling error,
justifying the random-effects model and suggesting that study characteristics
may moderate the relationship.

3.3 Main Effect Test

The random-effects model estimated a correlation coefficient of r = 0.25 (95%CI
= [0.23, 0.27]) between loneliness and mobile phone addiction, with the confi-
dence interval not containing zero (Table 2 ). While Cohen (1988) suggested
interpreting correlations of r = 0.1, 0.3, and 0.5 as small, medium, and large
effects based on qualitative analysis, Gignac and Szodorai (2016) conducted a
quantitative analysis of 708 meta-analyses and recommended thresholds of r =
0.1, 0.2, and 0.3 for small, medium, and large effects, respectively. By this stan-
dard, our result indicates a medium positive correlation. Sensitivity analysis
revealed that removing any single sample yielded effect sizes ranging from r =
0.249 to r = 0.256, demonstrating high stability of the meta-analytic estimate.

3.4 Moderation Analysis

Meta-regression and subgroup analyses examined whether moderators signifi-
cantly influenced the loneliness-mobile phone addiction relationship. Results
indicated: (1) Gender did not significantly moderate the relationship. Meta-
regression (118 effect sizes) showed the regression coefficient for male proportion
was non-significant (b = 0.03, z = 0.29, 95%CI = [-0.14, 0.19]). (2) Participant
age group significantly moderated the relationship. Subgroup analysis (116 ef-
fect sizes) revealed Q-between = 4.31, p < 0.05, with the correlation significantly
stronger among adults than adolescents. (3) Mobile phone addiction measure-
ment tools did not significantly moderate the relationship. Subgroup analysis
(87 effect sizes) showed Q-between = 2.43, p > 0.05. (4) Loneliness measure-
ment tools did not significantly moderate the relationship. Subgroup analysis
(98 effect sizes) showed Q-between = 0.62, p > 0.05.

4.1 The Relationship Between Loneliness and Mobile Phone Addic-
tion

Previous research has yielded inconsistent findings regarding the relationship be-
tween loneliness and mobile phone addiction, which this meta-analysis clarifies
for the first time. Our findings reveal a medium positive correlation, supporting
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the first viewpoint (significant positive correlation) and aligning with most exist-
ing research (Dayapoglu et al., 2016; Lapierre, 2019; Shen & Wang, 2019; Zhen
et al., 2019). This result resolves debates about the magnitude and direction of
the relationship. Our findings do not support reports of high correlations (Kim,
2019; Lee & Kim, 2019; Liu, Yang et al., 2019), low correlations (Mahapatra,
2019; Park, 2005), non-significant relationships (Blachnio & Przepiorka, 2019;
Hogoglu, 2019; Jeong et al., 2016), or negative correlations (Jafari & Aghaei,
2019; Mansourian et al., 2014). This indicates that the loneliness-mobile phone
addiction correlation is statistically significant and practically meaningful, nei-
ther negligible nor exaggerated.

Our results differ somewhat from related meta-analyses. For instance, Liu and
Baumeister (2016) found a correlation of r = 0.17 between loneliness and social
networking site use. Our stronger correlation (r = 0.25) may reflect the mul-
tifunctionality of mobile phones. While social networking sites primarily offer
social services, mobile phones additionally provide shopping, gaming, and other
functions (Kim, 2018; Zhen et al., 2019), enabling both social connection to sat-
isfy belongingness needs and entertainment to escape loneliness (Bian & Leung,
2015; Zhen et al., 2019). Another meta-analysis reported a correlation of r =
0.181 between loneliness and internet addiction (Hu & Xiang, 2011), suggesting
a stronger relationship with mobile phone use, possibly due to greater conve-
nience and fewer temporal-spatial constraints compared to computer-based in-
ternet use (Liu, Yang et al., 2019; Zhang et al., 2019a). Meta-analyses have also
found slightly stronger correlations between mobile phone addiction and anxi-
ety (r = 0.27) and depression (r = 0.31) (Zhang et al., 2019), indicating that
relationships between mobile phone addiction and various psychosocial factors
should not be generalized.

Our findings also clarify theoretical debates. Supporting Hypothesis 1, the pos-
itive correlation provides evidence for the Compensatory Internet Use Theory
(Kardefelt-Winther, 2014) and the Deficient Self-Regulation Model (Tokunaga
& Rains, 2010). Lonely individuals may use mobile phone functions to escape
psychological pain from unmet needs or to compensate for unfulfilled belonging-
ness through online social support, leading to dependency (Kim, 2017; Shen &
Wang, 2019). Alternatively, high loneliness may reflect depleted psychological
resources, and these individuals may lack self-control or external monitoring
mechanisms, gradually deepening their addiction (Kim, 2018; Kim, 2019; Kraut
et al., 2002). Conversely, excessive mobile phone use may increase loneliness by
reducing time and opportunities for offline social interaction, hindering social
support system development and intensifying feelings of social alienation and
interpersonal disconnection when transitioning from virtual to real worlds (Liu,
Baumeister et al., 2019).

Our results do not support the second viewpoint (significant negative correla-
tion). While the Stimulation Hypothesis suggests mobile phone use reduces
loneliness, and isolated studies have reported negative correlations (Jafari &
Aghaei, 2019; Mansourian et al., 2014), our findings do not support this. The
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discrepancy may relate to usage patterns. Mobile phone use typically involves
interpersonal communication, entertainment, and information seeking (Hao et
al., 2019). While interpersonal use may build online social support and alleviate
loneliness, entertainment-oriented use may have minimal impact on loneliness
reduction (Horwood & Anglim, 2019; Kerestes & Stulhofer, 2020; Shen et al.,
2013). Mobile phone addiction involves excessive use that may not be exclu-
sively social but includes gaming and video consumption. For instance, a recent
report from the China Internet Network Information Center (2019) indicates
that social communication accounts for only 19% of mobile internet usage time,
with most time spent on non-social activities. This mixed usage pattern may
substantially weaken mobile phones’ potential to enhance interpersonal relation-
ships (Dienlin et al., 2017; Scherr et al., 2019).

Our results also fail to support the third viewpoint. Overall, loneliness and mo-
bile phone addiction are directly related. As our study focused on simple corre-
lations, whether this relationship is moderated by variables such as introversion-
extroversion or self-disclosure (Karsay et al., 2019; Takao et al., 2009) requires
future investigation. We also found no support for the fourth viewpoint. Our
results show a medium correlation, slightly above the average effect size (r =
0.21) reported across 100 years of social psychology meta-analyses (Richard et
al., 2003), suggesting a typical linear relationship (Gignac & Szodorai, 2016).
The Digital Goldilocks Hypothesis (Przybylski & Weinstein, 2017) requires fur-
ther verification, particularly as some studies have failed to support U-shaped
relationships between electronic media use and depression, suggesting this hy-
pothesis may only apply to relationships with positive psychological variables
(Houghton et al., 2018).

4.2 Moderation Effects

Meta-analytic conclusions do not negate specific unsupported studies but rather
represent overall simple correlations whose strength may be moderated or con-
founded by other variables. Our findings indicate that the overall correlation
between loneliness and mobile phone addiction is moderated by age group, sup-
porting Hypothesis 2. Contrary to expectations, the correlation was stronger
among adults than adolescents. This contradicts the Developmental Decompen-
sation Hypothesis, which suggests that with increasing age and psychological
maturity, pathological compensation becomes less likely (Gao & Chen, 2006;
Wu et al., 2019), predicting a stronger correlation in younger adolescents. Our
opposite finding may reflect mobile phone accessibility, as adults have higher
mobile phone ownership rates and can more readily use them to escape and
compensate when experiencing psychological distress. Adolescents, due to eco-
nomic dependence, have less convenient access to mobile phones, reducing their
likelihood of using them to dispel loneliness (China Internet Network Informa-
tion Center, 2019). Additionally, most adult participants in our sample were
university students facing the developmental task of establishing intimate rela-
tionships to prevent loneliness, and mobile phones’social functions may facilitate
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this process, making loneliness and mobile phone addiction more salient among
this group (Kim, 2017; Qing et al., 2017). Finally, external constraints may play
a role, as adolescents face greater parental, school, and programmatic control
over mobile phone use compared to university students, reducing dependency
likelihood (Ding et al., 2019; Gao et al., 2020).

Gender did not significantly moderate the relationship, failing to support Hy-
pothesis 3 and suggesting cross-gender stability. Although males and females
may prefer different mobile applications (e.g., games for males, social apps for
females), overall usage intensity may not differ significantly (Ciarrochi et al.,
2016; Coyne et al., 2020; Karadag et al., 2015). Empirical studies have also
found non-significant gender differences in both loneliness and mobile phone ad-
diction (Jafari et al., 2019; Liu, Yang et al., 2019), and a similar meta-analysis
found that relationships between mobile phone use and anxiety/depression were
not moderated by gender (Zhang et al., 2019), suggesting that using mobile
phones to cope with negative emotions is a relatively universal behavior.

Measurement tools also did not significantly moderate the relationship, failing
to support Hypotheses 4 and 5 and indicating minimal influence of measure-
ment instruments. Regarding loneliness measures, ULS-20 and ULS-8, despite
differing in length, maintain high consistency in item content, similar measure-
ment properties, and unidimensional structure, both effectively capturing core
loneliness manifestations (Hays & DiMatteo, 1987; Russell, 1996). Regarding
mobile phone addiction measures, although MPAI, MPATS, SAS, and SAS-C
differ in content and length, all were developed referencing DSM-IV criteria for
substance addiction or pathological gambling and cover core addiction compo-
nents such as withdrawal, tolerance, and loss of control. Consequently, they do
not differentially affect the relationship. Note that our moderation analysis fol-
lowed strict criteria (Card, 2012), excluding subgroups with fewer than 5 effect
sizes to ensure accuracy and stability. Whether the relationship is affected by
less frequently used measurement tools requires future investigation.

4.3 Research Implications and Future Directions

Previous theoretical perspectives and empirical findings on the loneliness-mobile
phone addiction relationship have been inconsistent. This meta-analysis clarifies
these controversies for the first time, revealing a medium positive correlation.
Our results support the Compensatory Internet Use Theory (Kardefelt-Winther,
2014) and the Deficient Self-Regulation Model (Tokunaga & Rains, 2010). How-
ever, limitations should be noted. First, the concept of mobile phone addiction
remains unsettled, so our included literature encompassed studies on problem-
atic mobile phone use, dependency, and excessive use. Second, we focused
only on the relationship between loneliness and general mobile phone addic-
tion; future research could examine relationships with specific addictions such
as social networking site addiction or mobile gaming addiction. Finally, we ex-
amined only simple correlations; due to limited primary studies, we could not
adequately examine psychological variables that may moderate the direct rela-
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tionship (e.g., introversion-extroversion, self-disclosure), limiting our ability to
test the Rich-get-Richer model. Future research with richer data should explore
these issues to provide clearer guidance for mental health interventions.

Conclusion

Loneliness and mobile phone addiction exhibit a medium positive correlation,
with lonelier individuals showing greater mobile phone dependency and vice
versa. This relationship is moderated by age group, being significantly stronger
among adults than adolescents, but is not moderated by gender or measure-
ment tools. Future research should strengthen longitudinal designs to further
elucidate temporal dynamics between loneliness and mobile phone addiction.

References

Chen, J. (2019). The relationship between loneliness, self-control, and mobile
phone dependency among college students and intervention research (Master s
thesis). Guangzi Normal University, Guilin.

Chen, X. (2015). Study on the relationship between mobile phone addiction and
loneliness, social support among college students. Journal of Jiamusi Vocational
College, (3), 365-366.

Cui, Y., Peng, M., Han, Y., & Huang, M. (2015). The relationship between
mobile phone dependency and self-esteem, loneliness among college students.
China Journal of Health Psychology, 23(8), 1234-1237.

Deng, C. (2016). Study on the relationship between personality traits, loneliness,
and mobile phone dependency among college students (Master s thesis). Jiangxi
Science and Technology Normal University, Nanchang.

Ding, Q., Zhang, Y., & Zhou, Z. (2019). The relationship between parental
phubbing and mobile phone addiction among middle school students: The mod-
erating role of parental monitoring. Chinese Journal of Special Education, (1),
78-84.

Fan, S., & Li, R. (2016). Classification of college students mobile phone ad-
diction and its impact on interpersonal relationships and loneliness. Journal of
Hubei University of Education, 33(7), 51-54.

Fang, X. (2018). The influence of interpretation bias and loneliness on mobile
phone addiction among college students. Jiangzi Social Sciences, 38(9), 224-
231.

Feng, Z., Wan, P., Huang, Q., Huang, X., Xu, M., & Yang, X. (2016). The
relationship between social support, resilience, cyberbullying, and life satisfaction
among college students. Chinese Journal of Health Education, 32(1), 8-11+31.

Fu, M., Xiong, L., Xiao, J., & Yang, S. (2016). The relationship between
mobile phone dependency and loneliness among minors: The mediating role of
self-esteem. Community Psychology Research, 2(0), 125-136.

chinarxiv.org/items/chinaxiv-202008.00065 Machine Translation


https://chinarxiv.org/items/chinaxiv-202008.00065

ChinaRxiv [$X]

Fu, B. (2019). Study on the relationship between mobile phone dependency and
loneliness among college students. Heilongjiang Education (Theory & Practice),
(12), 17-20.

Gan, L., & Ding, H. (2015). The relationship between personality traits, lone-
liness, and mobile phone dependency among vocational students. Vocational
Education Research, 17(12), 75-78.

Gao, D., Zhang, X., Sun, Y., & Jia, L. (2019). The relationship between
mobile phone addiction and loneliness, anxiety among medical college students
in Weifang. Medicine and Society, 32(7), 95-98.

Gao, H. (2014). Study on mobile phone dependency and loneliness among
independent college students. Education for Chinese After-school, (9), 78+80.

Gao, R., Peng, W., Jiang, J., Jiang, H., Dong, N., & Hu, C. (2019). The
relationship between mobile phone dependency and loneliness among college stu-
dents: The mediating role of social support. Journal of Bengbu Medical College,
44(10), 1889-1393.

Gao, W., & Chen, Z. (2006). Pathological psychological mechanisms of internet
addiction and comprehensive psychological intervention. Advances in Psycho-
logical Science, 14(4), 596-603.

Gao, Y. (2017). Study on the relationship between mobile phone dependency,
loneliness, and coping styles among secondary vocational students (Master s
thesis). Yunnan Normal University, Kunming.

Guan, H., & Chen, L. (2015). The mediating role of interaction anziety between
mobile phone addiction and loneliness among Hainan college students. Chinese
Journal of School Health, 36(8), 1164-1167.

Guo, L. (2017). Inhibitory control deficits in mobile phone addicts (Master s
thesis). Southwest University, Chongqing.

Hai, Q. (2016). Study on the relationship between mobile phone dependency and
loneliness among Yunnan employees. Fujian Quality Management, (19), 173-
174.

He, A., Wang, C., & Hui, Q. (2018). The relationship between loneliness and
mobile phone addiction among college students: The mediating and moderating
roles of negative coping styles. Chinese Journal of Clinical Psychology, 26(6),
1222-1225.

He, C., Zhang, X., Yu, W., & Zhang, J. (2019). Study on the relationship
between group loneliness, mobile phone addiction, and social support among
college students. Chi Zi, (25), 186-187.

Hu, G., & Xiang, M. (2011). A meta-analysis of factors influencing internet
addiction among Chinese college students. Chinese Journal of Special Education,
(6), 66-71.

chinarxiv.org/items/chinaxiv-202008.00065 Machine Translation


https://chinarxiv.org/items/chinaxiv-202008.00065

ChinaRxiv [$X]

Jia, L. (2018). The relationship between mobile phone dependency and loneliness
among high school students: The mediating effects of self-esteem and security
(Master s thesis). Hebei Normal University, Shijiazhuang.

Jia, W. (2017). Study on the current status and psychological causes of mobile
phone addictive use among vocational students. Journal of Tianjin Vocational
Institutes, 19(11), 119-124.

Jiang, S. (2019). The relationship between mobile phone dependency, loneliness,
and interpersonal relationships among secondary vocational students. Mental
Health Education in Primary and Secondary Schools, (8), 15-16.

Jiang, Y., € Bai, X. (2014). The relationship between mobile internet depen-
dency and loneliness among college students: The mediating role of online social
support. Chinese Journal of Special Education, (1), 41-47.

Li, B. (2018). The relationship between mobile internet dependency and loneli-
ness among college students. Journal of Weifang Engineering Vocational College,

31(6), 43-48.

Li, C. (2015). Study on the relationship between mobile phone dependency, lone-
liness, and sensation seeking among college students (Master s thesis). Soochow
University, Suzhou.

Li, J., Yan, G., & Zhang, J. (2016). The relationship between mobile phone
dependency and loneliness among medical students: The mediating role of coping
styles. China Journal of Health Psychology, 24(12), 1828-1831.

Li, L. (2015). The relationship between loneliness, interpersonal trust, and
mobile phone dependency among college students and educational implications
(Master s thesis). Anhui Normal University, Wuhu.

Li, L., Mei, S., Niu, Z., & Song, Y. (2016). The relationship between loneliness
and sleep quality among college students: The mediating role of smartphone
addiction and the moderating role of gender. Chinese Journal of Clinical Psy-

chology, 24(2), 345-348+320.

Li, T., & Zhang, L. (2015). The relationship between social support and mobile
phone addiction among college students: The mediating role of loneliness. Youth
Studies (Journal of Shandong Provincial Youth Management Cadre College), (1),
50-53.

Li, Y. (2013). Study on the characteristics and relationship between peer at-
tachment and loneliness among internet and mobile phone addicted adolescents
(Master s thesis). Central China Normal University, Wuhan.

Li, Z. (2018). College students mobile phone dependency tendency: A study
based on social support and loneliness. Journal of Ezhou University, 25(2), 76-
79.

Liu, H., & Yao, D. (2016). The relationship between mobile phone addiction and
loneliness, self-harmony among college students. Psychological and Behavioral

chinarxiv.org/items/chinaxiv-202008.00065 Machine Translation


https://chinarxiv.org/items/chinaxiv-202008.00065

ChinaRxiv [$X]

Research, 14(3), 406-410.

Liu, H., & Wang, H. (2011). The relationship between mobile phone addiction
and loneliness, mobile phone use motivation among college students. Psycholog-
ical Science, 84(6), 1453-1457.

Liu, N., Liu, Y., Ma, S., & Wang, L. (2018). Analysis of loneliness status and
influencing factors among lower-grade medical students. Journal of Lanzhou
Institute of Education, 34(3), 145-147.

Liu, Q., Yang, Y., Lin, Y., Yu, S., & Zhou, Z. (2017). Smartphone addiction:
Concept, measurement, and influencing factors. Chinese Journal of Clinical
Psychology, 25(1), 82-87.

Liu, W., & Cai, T. (2015). The relationship between social support and mo-
bile phone dependency tendency among college students: The mediating role of
loneliness. Chinese Journal of Clinical Psychology, 23(5), 926-928.

Liu, X. (2016). Study on the influence of attribution style, loneliness, and im-
pulsivity on mobile phone dependency tendency among college students (Master
s thesis). Xinziang Medical University.

Liu, Y., & Zhou, S. (2019). The relationship among self-esteem, social problem-
solving, loneliness, and mobile phone dependency among vocational college fresh-
men. China Journal of Health Psychology, 27(5), 777-780.

Liu, Z. (2014). The relationship between mobile phone addiction and loneliness,
social support among vocational students. Modern Preventive Medicine, 41(16),
2970-2973+2992.

Luo, X. (2017). The relationship between loneliness and smartphone addiction
among college students: Influence model and intervention research (Master s
thesis). Central China Normal University, Wuhan.

Li, H., Guo, Y., & Zhu, X. (2018). The relationship between mobile phone
dependency and mental health among Putian University students. Youth Times,
(85), 146-147+149.

Li, Q. (2016). Study on the current status and relationship among smartphone
dependency, interpersonal relationships, and boredom tendency among secondary
vocational students (Master s thesis). Fujian Normal University, Fuzhou.

Ma, X., & Fan, B. (2019). The relationship between mobile phone dependency
and loneliness among college students and the mediating effect of social support.
Journal of Jinzhou Medical University, 40(1), 83-87+104.

Mi, J. (2017). The relationship between parental rearing styles and mobile
phone dependency among secondary vocational students: The mediating roles
of loneliness and interpersonal relationships (Master s thesis). Hebei Normal
University, Shijiazhuang.

chinarxiv.org/items/chinaxiv-202008.00065 Machine Translation


https://chinarxiv.org/items/chinaxiv-202008.00065

ChinaRxiv [$X]

Qing, Z., Wu, C., Cao, J., Liu, X., & Qiu, X. (2017). The effect of parental
conflict on college students mobile phone addiction: The chain mediating role
of cognitive appraisal and loneliness. Chinese Journal of Clinical Psychology,

25(6), 1083-1087.

Qiu, H. (2014). Study on the correlation between mobile phone dependency and
loneliness among middle school students. Teaching and Administration (Theory
Edition), (33), 96-98.

Qiu, L. (2018). The mediating effect of loneliness between social support and
mobile phone addiction among college students. Medical Education Research
and Practice, 26(1), 113-116.

Quan, K. (2014). Study on the current status and psychological causes of mo-
bile phone dependency among vocational freshmen (Master s thesis). Guizhou
Normal University, Guiyang.

Shen, C., Liu, R., & Wang, D. (2013). The relationship between children’ s inter-
net behavior and loneliness: The moderating effect of personality. Psychological
Science, 36(5), 1140-1145.

Shi, H., Li, J., Ma, Z., & Zheng, B. (2019). Study on the relationship between
mobile phone addiction status and shyness, loneliness among vocational students
in Wuzi. Medicine and Society, 32(12), 112-115+121.

Shi, M., & Wang, Y. (2018). Study on the relationship between loneliness and
mobile phone addiction among college students. Journal of Guiyang University
(Social Sciences Edition), 13(2), 90-93.

Su, S., Pan, T., Liu, Q., Chen, X., Wang, Y., & Li, M. (2014). Preliminary
development of the Smartphone Addiction Scale for college students. Chinese
Mental Health Journal, 28(5), 392-397.

Sun, J., Li, D., & Yu, Y. (2017). The relationship between mobile phone
dependency and social anxiety, loneliness among college students. Journal of

Gannan Normal University, 38(2), 121-124.

Tan, K., Jiang, Z., €& Zhang, H. (2019). The mediating role of smartphone
addiction in the relationship between loneliness and social support among medical
students. Journal of Jinzhou Medical University (Social Science Edition), 17(4),
70-72.

Tang, H., & Cai, X. (2018). The association between mobile phone dependency
and loneliness among college students from both sides of the Taiwan Strait.
Journal of Nanjing Xiaozhuang University, 34(1), 89-91+123.

Tang, W., Huang, X., & Wang, E. (2018). The relationship between mobile
phone addiction tendency and interpersonal distress, loneliness among college
students. Chinese Mental Health Journal, 32(12), 1045-1049.

Tu, W. (2016). Study on the relationship between social support, loneliness, and
mobile phone dependency among college students. Science and Education Guide,

chinarxiv.org/items/chinaxiv-202008.00065 Machine Translation


https://chinarxiv.org/items/chinaxiv-202008.00065

ChinaRxiv [$X]

(7), 166-168.

Wang, F., Li, R., Lu, Y., & Zhang, F. (2008). Study on mobile phone depen-
dency among undergraduates at Shanzi University. Chinese Journal of Health
Education, 24(5), 381+38/.

Wang, F. (2016). The relationship between mobile phone dependency and lone-
liness, social support among college students. Journal of Jiamusi Vocational

College, (2), 444-445.

Wang, H., Wang, M., & Wu, S. (2015). Effects of different types of mobile phone
addiction on interpersonal relationships and loneliness among college students:
Results from latent profile analysis. Chinese Journal of Clinical Psychology,
23(5), 881-885.

Wang, L., & Zhu, R. (2016). The influence of social anziety on the relation-
ship between mobile phone dependency and loneliness among college students.

Journal of Shaoguan University, 37(7), 122-125.

Wang, M., Xu, W., & Wang, X. (2017). The relationship between parental
harsh discipline and adolescents academic achievement: The mediating role of
adolescent self-disclosure. Chinese Journal of Clinical Psychology, 25(4), 684-
690.

Wang, P., Sun, J., & Wang, Y. (2015). Study on the relationship between mobile
phone addiction and loneliness, parental rearing styles among college students.
Contemporary Education Science, (1), 56-58+61.

Wang, X. (2012). Study on the relationship between mobile phone addiction and
loneliness, personality traits among college students. Chinese Journal of Special
Education, (12), 59-63.

Wang, Y. (2018). Study on the relationship between mobile phone dependency,
boredom tendency, and social support among secondary vocational students
(Master s thesis). Dalian Medical University.

Wei, Y. (2013). Study on the relationship between mobile phone dependency and
loneliness among college students. Journal of Liaocheng University (Natural
Science Edition), 26(1), 83-85+89.

Wei, Y., €& Yu, S. (2017). The relationship between mobile phone dependency
and subjective well-being among college students: The mediating role of loneli-
ness. Health Vocational Education, 35(11), 109-111.

Wo, E. (2017). Study on smartphone dependency and loneliness amonyg interna-
tional students in Dalian (Master s thesis). Dalian University of Technology.

Wu, Q., Luo, J., Bai, J., Hou, M., & Li, X. (2019). The effect of security on
mobile phone addiction among college students: The mediating role of avoidance
of real-life social interaction. Psychological Development and Education, 35(5),
589-596.

chinarxiv.org/items/chinaxiv-202008.00065 Machine Translation


https://chinarxiv.org/items/chinaxiv-202008.00065

ChinaRxiv [$X]

Wu, Q., Zhang, B., & Zou, H. (2019). The effect of depression on adolescent
mobile phone addiction: The mediating role of loneliness. Journal of Bio-
Education, 7(3), 138-142.

Wu, Y., & Zhao, G. (2017). Study on the relationship between mobile phone
dependency and loneliness, alexithymia among college students. Journal of
Changchun Education Institute, 33(5), 20-23.

Xia, W. (2015). Investigation on mobile phone dependency among normal
university students in Inner Mongolia (Master s thesis). Inner Mongolia Normal
University, Hohhot.

Xia, Y., & He, A. (2017). The relationship between mobile phone addiction and
loneliness among college students: The mediating role of coping styles. Journal
of Neijiang Normal University, 32(12), 12-17.

Xiao, Y. (2015). Study on mobile phone dependency and its relationship with
loneliness, social support among college students (Master s thesis). Hunan
Normal University, Changsha.

Xie, M., Zhang, J., & Wu, H. (2019). The effect of loneliness on mobile phone
dependency: The mediating role of self-esteem. Think Tank Era, (52), 264-265.

Xie, Q., & Wan, R. (2015). The relationship between shyness and mobile phone
dependency tendency among college students: The mediating role of loneliness.
Journal of Guizhou Normal University (Natural Science Edition), 33(2), 28-31.

Xiong, J., & Miao, S. (2015). The mediating role of loneliness between quality
of life and mobile phone addiction. China Journal of Health Psychology, 23(9),
1363-1566.

Xiong, J., Zhou, Z., Chen, W., You, Z., & Zhai, Z. (2012). Development of the
Mobile Phone Addiction Tendency Scale for college students. Chinese Mental
Health Journal, 26(3), 222-225.

Xiong, S., Yuan, M., Zhang, B., & Li, Y. (2018). The relationship between
loneliness and mobile phone addiction among college students: The mediating
roles of negative emotions and negative coping styles. China Journal of Health
Psychology, 26(12), 1857-1861.

Xu, C. (2018). The influence of parental rearing styles on college students
mobile phone dependency: The multiple mediating roles of social support and
loneliness (Master’ s thesis). Hunan Normal University, Changsha.

Yan, F., & Li, J. (2017). The mediating effect of loneliness on the relationship
between self-esteem and mobile phone addiction among college students. Campus
Psychology, 15(5), 873-375.

Yan, Z., Zhu, Z., Diao, D., & Wang, X. (2016). Investigation and analysis of
problematic mobile phone use and its relationship with loneliness among high
school students. Jiangsu Journal of Preventive Medicine, 27(5), 638-639.

chinarxiv.org/items/chinaxiv-202008.00065 Machine Translation


https://chinarxiv.org/items/chinaxiv-202008.00065

ChinaRxiv [$X]

Yan, J., Liu, Q., & Lei, C. (2015). Study on the correlation between mobile
phone dependency, sleep quality, and loneliness among college students. Educa-
tion for Chinese After-school, (19), 87-88.

Yang, C. (2016). The relationship between mobile phone addiction tendency,
loneliness, and interpersonal relationships among college students (Master s
thesis). Ludong University, Yantai.

Yang, X., Wu, Y., & Wu, H. (2017). Study on the relationship between mobile
phone addiction, loneliness, and social support among college students: A case
study of Guizhou Normal College. Journal of Luoyang Normal University, 36(6),
88-90.

Yao, M., Jia, Z., Chen, X., & Zhou, J. (2015). The relationship between
boredom tendency and mobile phone dependency behavior among college students.
Chinese Journal of Public Health, 31(2), 215-217.

Zhang, B., Xiong, S., Xu, Y., Chen, Y., Xiao, C., & Mo, Y. (2019). The
relationship between mobile phone use and anxiety, depression: A meta-analysis.
Chinese Journal of Clinical Psychology, 27(6), 1144-1150.

Zhang, L., & Qiu, L. (2019). Study on the relationship between mobile phone
addiction and loneliness, social support among Hainan college students based on
structural equation modeling. Jiangsu Journal of Preventive Medicine, 30(2),
143-146.

Zhang, X., Gao, F., Geng, J., Wang, Y., & Han, L. (2018). The influence of
social avoidance and distress on mobile phone addiction: The multiple mediat-
ing effects of loneliness, security, and immersion. Chinese Journal of Clinical
Psychology, 26(3), 494-497.

Zhang, Y., Li, S., & Yu, G. (2019a). The relationship between boredom prone-
ness and cognitive failures among college students: The mediating role of mobile
phone addiction tendency and its differences between only-child and non-only-
child groups. Psychological Development and Education, 85(3), 344-351.

Zhang, Y., Li, S., & Yu, G. (2019b). The relationship between self-esteem and
social anxiety: A meta-analysis based on Chinese student populations. Advances
in Psychological Science, 27(6), 998-1008.

Zhang, Y., Zhou, Y., € Pei, T. (2015). The mediating effect of loneliness in the
relationship between interpersonal adaptability and mobile internet dependency
among college students. Chinese Mental Health Journal, 29(10), 774-779.

Zhao, X. (2016). Study on the relationship between mobile phone use depen-
dency, loneliness, and social support among vocational students (Master s the-
sis). Nanchang University.

China Internet Network Information Center. (2019). The 44th Statistical
Report on Internet Development in China. Retrieved August 7, 2020 from
http://www.cnnic.net.cn/hlwfzyj/hlwrzbg /hlwtjbg /201908 /t20190830_{70800}.htm

chinarxiv.org/items/chinaxiv-202008.00065 Machine Translation


https://chinarxiv.org/items/chinaxiv-202008.00065

ChinaRxiv [$X]

Zhong, Q., Yin, S., Jiang, S., Lu, X., Li, B., Song, L., & Huang, F. (2017).
A cross-sectional study on the relationship between mobile phone dependency
and mental health among clinical medicine “5+3 integrated program students.
Journal of Bengbu Medical College, 42(9), 123/-1237.

Zhong, X. (2017). Study on mobile phone use and dependency among small-town
youth (Master s thesis). Nanchang University.

Zhou, F. (2018). Depression, loneliness, and mobile phone addiction among
college students: The mediating role of mobile phone use types (Master s thesis).
Jilin University, Changchun.

Zhu, Y. (2015). The relationship between social support, loneliness, and mobile
phone addiction among independent college students (Master s thesis). Central
China Normal University, Wuhan.

Zhuang, H., Liu, R., & Liu, Y. (2017). The relationship between adolescent
peer attachment and problematic mobile phone use: Self-construction moderates
the mediating role of loneliness. Psychological Science, 40(1), 89-95.

Zou, H., Zhou, H., €& Zhou, Y. (1998). The relationship between friendship,
friendship quality, and peer acceptance among middle school students. Journal
of Beijing Normal University (Social Sciences), (1), 43-50.

Zuo, C., Ouyang, R., & Yang, C. (2019). Study on the relationship between
self-disclosure, mobile phone dependency, and loneliness among college students.
Journal of Chifeng University (Natural Science Edition), 35(3), 119-121.

Bian, M., & Leung, L. (2015). Linking loneliness, shyness, smartphone addic-
tion symptoms, and patterns of smartphone use to social capital. Social Science
Computer Review, 33(1), 61-79.

Blachnio, A., & Przepiorka, A. (2019). Be aware! If you start using facebook
problematically you will feel lonely: Phubbing, loneliness, self-esteem, and face-
book intrusion. A cross-sectional study. Social Science Computer Review, 37(2),

270-278.

Bruggeman, H., Van Hiel, A., Van Hal, G., & Van Dongen, S. (2019). Does
the use of digital media affect psychological well-being? An empirical test among
children aged 9 to 12. Computers in Human Behavior, 101, 104-113.

Cakir, O., €& Oguz, E. (2017). The correlation between high school students
loneliness levels and smart phone addiction. Mersin University Journal of the
Faculty of Education, 13(1), 418-429.

Card, N. A. (2012). Applied meta-analysis for social science research. New
York: Guilford Press.

Choliz, M. (2010). Mobile phone addiction: A point of issue. Addiction, 105(2),
973-37.

chinarxiv.org/items/chinaxiv-202008.00065 Machine Translation


https://chinarxiv.org/items/chinaxiv-202008.00065

ChinaRxiv [$X]

Ciarrochi, J., Parker, P., Sahdra, B., Marshall, S., Jackson, C., Gloster, A. T.,
& Heaven, P. (2016). The development of compulsive internet use and mental
health: A four-year study of adolescence. Developmental Psychology, 52(2),
272-283.

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd
ed.). Hillsdale: Erlbaum.

Coyne, S. M., Rogers, A. A., Zurcher, J. D., Stockdale, L., & Booth, M. (2020).
Does time spent using social media impact mental health? An eight year lon-
gitudinal study. Computers in Human Behavior. Advance online publication.
https://doi.org/10.1016/4.chb.2019.106160

Coyne, S. M., Stockdale, L., & Summers, K. (2019). Problematic cell phone use,
depression, anziety, and self-requlation: Evidence from a three year longitudinal
study from adolescence to emerging adulthood. Computers in Human Behavior,

96, 78-84.

Dayapoglu, N., Kavurmaci, M., & Karaman, S. (2016). The relationship between
the problematic mobile phone use and life satisfaction, loneliness, and academic
performance in nursing students. International Journal of Caring Sciences,
9(2), 647-652.

De-Sola  Gutiérrez, J., Rodriguez de Fonseca, F., & Rubio, G. (2016).
Cell-phone addiction: A review. Frontiers in Psychiatry, 7, Article 175.
https://doi.org/10.3389/fpsyt.2016.00175

Dienlin, T., Masur, P. K., & Trepte, S. (2017). Reinforcement or displace-
ment? The reciprocity of FtF, IM, and SNS communication and their effects on
loneliness and life satisfaction. Journal of Computer-Mediated Communication,
22(2), 71-87.

Dindia, K., € Allen, M. (1992). Sex differences in self-disclosure: A meta-
analysis. Psychological Bulletin, 112(1), 106-124.

Enez Darcin, A., Kose, S., Noyan, C. O., Nurmedov, S., Yiimaz, O., & Dilbaz,
N. (2016). Smartphone addiction and its relationship with social anziety and
loneliness. Behaviour & Information Technology, 35(7), 520-525.

Gao, Q., Jia, G., Fu, E., Olufadi, Y., & Huang, Y. (2020). A con-
figurational investigation of smartphone use disorder among adolescents
three educational levels. Addictive Behaviors. Advance online publication.
https://doi.org/10.1016/j.addbeh.2019.106231

Gignac, G. E., & Szodorai, E. T. (2016). Effect size guidelines for individual
differences researchers. Personality and Individual Differences, 102, 74-78.

Giizeller, C. O., & Cogguner, T. (2012). Development of a problematic mobile
phone use scale for Turkish adolescents. Cyberpsychology, Behavior, and Social
Networking, 15(4), 205-211.

chinarxiv.org/items/chinaxiv-202008.00065 Machine Translation


https://chinarxiv.org/items/chinaxiv-202008.00065

ChinaRxiv [$X]

Hao, Z., Jin, L., Li, Y., Akram, H. R., Saeed, M. F., Ma, J., ---6 Huang, J.
(2019). Alexithymia and mobile phone addiction in Chinese undergraduate stu-
dents: The roles of mobile phone use patterns. Computers in Human Behavior,
97, 51-59.

Hays, R. D., & DiMatteo, M. R. (1987). A short-form measure of loneliness.
Journal of Personality Assessment, 51(1), 69-81.

Higgins, J. P. T., Thompson, S. G., Deeks, J. J., & Altman, D. G. (2003).
Measuring inconsistency in meta-analyses. British Medical Journal, 327(7414),
557-560.

Holte, A. J. (2018). Smartphone dependence: Relation to text-message depen-
dence, personality, and loneliness (Unpublished master s thesis). University of
North Dakota.

Horwood, S., & Anglim, J. (2019). Problematic smartphone usage and subjective
and psychological well-being. Computers in Human Behavior, 97, 44-50.

Hosoglu, R. (2019). Investigating mobile phone addiction in high school students.
Addicta: The Turkish Journal on Addictions, 6, 51—68.

Houghton, S., Lawrence, D., Hunter, S. C., Rosenberg, M., Zadow, C., Wood, L.,
& Shilton, T. (2018). Reciprocal relationships between trajectories of depressive
symptoms and screen media use during adolescence. Journal of Youth and
Adolescence, 47(11), 2455-2467.

Hunter, J. E., & Schmidt, F. L. (2004). Methods of meta-analysis: Correcting
error and bias in research findings (2nd ed.). Newbury Park: Sage.

Igbal, M., & Nurdiani, G. (2016). Is smartphone addiction related to loneliness?
Specialty Journal of Psychology and Management, 2(2), 1-6.

Jafari, H., & Aghaei, A. (2019). The relationship between addiction to mobile
phone and sense of loneliness among students of medical sciences in Kermanshah,
Iran. BMC Research Notes, 12, Article 676. https://doi.org/10.1186/s13104-
019-4728-8

Jeong, S. H., Kim, H., Yum, J. Y., & Hwang, Y. (2016). What type of content
are smartphone users addicted to? SNS vs. games. Computers in Human
Behavior, 54, 10-17.

Karadag, E., Tosuntas, S. B., Erzen, E., Duru, P., Bostan, N., Sahin, B.
M., & Babadag, B. (2015). Determinants of phubbing, which is the sum of
many virtual addictions: A structural equation model. Journal of Behavioral
Addictions, 4(2), 60-74.

Kardefelt-Winther, D. (2014). A conceptual and methodological critique of in-
ternet addiction research: Towards a model of compensatory internet use. Com-
puters in Human Behavior, 31, 351-354.

chinarxiv.org/items/chinaxiv-202008.00065 Machine Translation


https://chinarxiv.org/items/chinaxiv-202008.00065

ChinaRxiv [$X]

Karsay, K., Schmuck, D., Matthes, J., & Stevic, A. (2019). Longitudinal effects
of excessive smartphone use on stress and loneliness: The moderating role of
self-disclosure. Cyberpsychology, Behavior, and Social Networking, 22(11), 704-
711.

Kerestes, G., € Stulhofer, A. (2020). Adolescents online social net-
work wuse and life satisfaction: A latent growth curve modeling ap-
proach. Computers Human Behavior. Advance online publication.
https://doi.org/10.1016/§.chb.2019.106187

Kerkhof, P., Finkenauer, C., & Muusses, L. D. (2011). Relational consequences
of compulsive internet use: A longitudinal study among newlyweds. Human
Communication Research, 87(2), 147-173.

Kim, J. H. (2017). Smartphone-mediated communication vs. face-to-face in-
teraction: Two routes to social support and problematic use of smartphone.
Computers in Human Behavior, 67, 282-291.

Kim, J. H. (2018). Psychological issues and problematic use of smartphone:
ADHD s moderating role in the associations among loneliness, need for social
assurance, need for immediate connection, and problematic use of smartphone.
Computers in Human Behavior, 80, 390-398.

Kim, J. H. (2019). Longitudinal associations among psychological issues and
problematic use of smartphones. Journal of Media Psychology, 31(8), 117-127.

Kneidinger-Miiller, B. (2019). When the smartphone goes offline: A factorial
survey of smartphone users experiences of mobile unavailability. Computers in
Human Behavior, 98, 1-10.

Kraut, R., Kiesler, S., Boneva, B., Cummings, J., Helgeson, V., & Crawford,
A. (2002). Internet paradox revisited. Journal of Social Issues, 58(1), 49-74.

Kraut, R., Patterson, M., Lundmark, V., Kiesler, S., Mukopadhyay, T., &
Scherlis, W. (1998). Internet paradox: A social technology that reduces social
involvement and psychological well-being? American Psychologist, 53(9), 1017-
1031.

Kwon, M., Lee, J. Y., Won, W. Y., Park, J. W., Min, J. A., Hahn, C., -
& Kim, D. J. (2013). Development and validation smartphone addiction scale
(SAS). 8(2), Article e56936. https://doi.org/10.1371/journal.pone.0056936

Lapierre, M. A. (2020). Smartphones and loneliness in love: Testing links
between smartphone engagement, loneliness, and relational health. Psychology
of Popular Media, 9(2), 125-134.

Lapierre, M. A., Zhao, P., & Custer, B. E. (2019). Short-Term longitudinal
relationships between smartphone use/dependency and psychological well-being
among late adolescents. Journal of Adolescent Health, 65(5), 607-612.

Laramie, D. J. (2007). Emotional and behavioral aspects of mobile phone use

chinarxiv.org/items/chinaxiv-202008.00065 Machine Translation


https://chinarxiv.org/items/chinaxiv-202008.00065

ChinaRxiv [$X]

(Unpublished doctorial dissertation). Alliant International University, Los An-
geles.

Lee, H., Ahn, H., Choi, S., & Choi, W. (2014). The SAMS: Smartphone
addiction management system and wverification. Journal of Medical Systems,
38(1), Article 1. hitps://doi.org/10.1007/s10916-013-0001-1

Lee, K. N., & Kim, H. H. (2019). The relationship of parent-child communica-
tion, loneliness and interpersonal problems on adolescents smartphone addiction.
Youth Facility Environment, 17(3), 27-36.

Leung, L. (2008). Linking psychological attributes to addiction and improper
use of the mobile phone among adolescents in Hong Kong. Journal of Children
and Media, 2(2), 95-113.

Liu, D., & Baumeister, R. F. (2016). Social networking online and personality
of self-worth: A meta-analysis. Journal of Research in Personality, 64, 79-89.

Liu, D., Baumeister, R. F., Yang, C. C., & Hu, B. (2019). Digital commu-
nication media use and psychological well-being: A meta-analysis. Journal of
Computer-Mediated Communication, 24(5), 259-273.

Liu, Q. Q., Yang, X. J., Zhu, X. W., & Zhang, D. J. (2019). Attachment
anxiety, loneliness, rumination and mobile phone dependence: A cross-sectional
analysis of a moderated mediation model. Current Psychology. Advance online
publication. https://doi.org/10.1007/$12144-019-00464-x

Long, J., Liu, T. Q., Liao, Y. H., Qi, C., He, H. Y., Chen, S. B., & Billieuz,
J. (2016). Prevalence and correlates of problematic smartphone use in a large
random sample of Chinese undergraduates. BMC Psychiatry, 16, Article 408.
https://doi.org/10.1186/s12888-016-1083-3

Mahapatra, S. (2019). Smartphone addiction and associated consequences: Role
of loneliness and self-requlation. Behaviour & Information Technology, 38(8),
833-844.

Mansourian, M., Solhi, M., Adab, Z., & Latifi, M. (2014). Relationship between
dependence to mobile phone with loneliness and social support in University
students. Razi Journal of Medical Sciences, 21(120), 1-8.

Mosalanejad, L., Nikbakht, G., Abdollahifrad, S., & Kalani, N. (2019). The
prevalence of smartphone addiction and its relationship with personality traits,
loneliness and daily stress of students in Jahrom University of Medical Sciences
in 2014: A cross-sectional analytical study. Journal of Research in Medical and
Dental Science, 7(2), 1-17.

Parashkouh, N. N., Mirhadian, L., EmamiSigaroudi, A., Leili, E. K., & Karims,
H. (2018). Addiction to the internet and mobile phones and its relationship with
loneliness in Iranian adolescents. International Journal of Adolescent Medicine
and Health. Advance online publication. hitps://doi.org/10.1515 /ijamh-2018-
0035

chinarxiv.org/items/chinaxiv-202008.00065 Machine Translation


https://chinarxiv.org/items/chinaxiv-202008.00065

ChinaRxiv [$X]

Park, W. K. (2005). Mobile phone addiction. In R. Ling & P. E. Pedersen
(Eds.), Mobile communications: Re-negotiation of the social sphere (pp. 253-
272). London, England: Springer.

Peplau, L. A., Russell, D., & Heim, M. (1979). The experience of loneliness.
In I. H. Frieze, D. Bar-Tal, & J. S. Carroll (Eds.), New approaches to social
problems: Applications of attribution theory (pp. 53-78). San Francisco, CA:
Jossey-Bass.

Przybylski, A. K., € Weinstein, N. (2017). A large-scale test of the goldilocks
hypothesis: Quantifying the relations between digital-screen use and the mental
well-being of adolescents. Psychological Science, 28(2), 204-215.

Richard, F. D., Bond Jr, C. F., & Stokes-Zoota, J. J. (2003). One hundred
years of social psychology quantitatively described. Review of General Psychology,
7(4), 331-363.

Rothstein, H. R., Sutton, A. J., & Borenstein, M. (2005). Publication bias
in meta-analysis: Prevention, assessment and adjustments. Chichester: John
Wiley € Sons Litd.

Russell, D. W. (1996). UCLA Loneliness Scale (Version 3): Reliability, validity,
and factor structure. Journal of Personality Assessment, 66(1), 20-40.

Sadeghi, M., Barahmand, U., & Roshannia, S. (2020). Differentiation of self
and hope mediated by resilience: Gender differences. Canadian Journal of
Family and Youth, 12(1), 20-43.

Scherr, S., Toma, C., & Schuster, B. (2019). Depression as a predictor of
facebook surveillance and envy: Longitudinal evidence from a cross-lagged panel
study in Germany. Journal of Media Psychology: Theories, Methods, and Ap-
plications, 31(4), 196-202.

Schmidt, F. L., Oh, 1. S., & Hayes, T. L. (2009). Fized-versus random-effects
models in meta-analysis: Model properties and an empirical comparison of dif-
ferences in results. British Journal of Mathematical and Statistical Psychology,
62(1), 97-128.

Shen, X., & Wang, J. L. (2019). Loneliness and excessive smartphone use
among Chinese college students: Moderated mediation effect of perceived stressed
and motivation. Computers in Human Behavior, 95, 31-36.

Takao, M., Takahashi, S., & Kitamura, M. (2009). Addictive personality and
problematic mobile phone use. CyberPsychology & Behavior, 12(5), 501-507.

Tan, C., Pamuk, M., & Dénder, A. (2013). Loneliness and mobile phone.
Procedia-Social and Behavioral Sciences, 103, 606-611.

Tokunaga, R. S., € Rains, S. A. (2010). An evaluation of two characteriza-
tions of the relationships between problematic Internet use, time spent using the
Internet, and psychosocial problems. Human Communication Research, 36(4),
512-545.

chinarxiv.org/items/chinaxiv-202008.00065 Machine Translation


https://chinarxiv.org/items/chinaxiv-202008.00065

ChinaRxiv [$X]

Twenge, J. M., Martin, G. N., & Campbell, W. K. (2018). Decreases in psy-
chological well-being among American adolescents after 2012 and links to screen
time during the rise of smartphone technology. Emotion, 18(6), 765-780.

Vincenzi, H., & Grabosky, F. (1987). Measuring the emotional/social aspects of
loneliness and isolation. Journal of Social Behavior and Personality, 2(2), 257-
270.

Volungis, A. M., Kalpidou, M., Popores, C., & Joyce, M. (2019). Smartphone
addiction and its relationship with indices of social-emotional distress and per-
sonality. International Journal of Mental Health and Addiction. Advance online
publication. https://doi.org/10.1007/s11469-019-00119-9

Wang, H. Y., Sigerson, L., Jiang, H., & Cheng, C. (2018). Psycho-
metric properties and factor structures of Chinese smartphone addiction
inventory: Test of two models. Frontiers in Psychology, 9, Article 1411.
https://doi.org/10.3389/fpsyg.2018.01411

Wang, K., Frison, E., Eggermont, S., & Vandenbosch, L. (2018). Active public
Facebook use and adolescents feelings of loneliness: Evidence for a curvilinear
relationship. Journal of Adolescence, 67, 35-44.

Yayan, E. H., Suna Dag, Y., & Diken, M. E. (2019). The effects of technol-
ogy use on working young loneliness and social relationships. Perspectives in
Psychiatric Care, 55(2), 194-200.

Zhen, R., Liu, R. D., Hong, W., & Zhou, X. (2019). How do interper-
sonal relationships relieve adolescents problematic mobile phone use? The
roles of loneliness and motivation to use mobile phones.  International
Journal of Environmental Research and Public Health, 16(13), Article 2286.
https://doi.org/10.3390/ijerph16132286

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-202008.00065 Machine Translation


https://chinarxiv.org/items/chinaxiv-202008.00065

	The Relationship Between Loneliness and Smartphone Addiction: A Meta-Analysis
	Abstract
	Full Text
	The Relationship Between Loneliness and Mobile Phone Addiction: A Meta-Analysis
	1.1 Concepts and Measurement of Loneliness and Mobile Phone Addiction
	1.2 The Relationship Between Loneliness and Mobile Phone Addiction
	1.3 Moderating Variables in the Loneliness-Mobile Phone Addiction Relationship
	2.1 Literature Search and Screening
	2.2 Literature Coding
	2.3 Publication Bias Control and Assessment
	2.4 Model Selection
	2.5 Data Analysis
	3.1 Publication Bias Assessment
	3.2 Heterogeneity Test
	3.3 Main Effect Test
	3.4 Moderation Analysis
	4.1 The Relationship Between Loneliness and Mobile Phone Addiction
	4.2 Moderation Effects
	4.3 Research Implications and Future Directions
	Conclusion



