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This research aimed to explore the impact of selected psychological variables 
on mobile phone dependence among Chinese university students. Specifically, 
the study focused on the relationship between solitude and irrational beliefs on 
mobile phone dependence. The study included 2,888 university students from 
Guangdong, Southern China, and found that both irrational beliefs and solitude had 
significant direct effects on mobile phone dependence. The study also revealed 
that solitude mediated the relationship between irrational beliefs and mobile phone 
dependence. The results of this study indicate that psychosocial environments, 
including feelings of solitude and irrational beliefs, can influence mobile phone 
dependence among undergraduate students. Therefore, it is important to pay 
attention to these factors and their potential impact on student behavior, particularly 
when it comes to academic growth and development. Further research in this 
area may help identify effective strategies to address mobile phone dependence 
among university students and promote healthier psychosocial environments.

KEYWORDS

solitude, irrational beliefs, mobile phone dependence, university students, 
psychosocial environments

Introduction

With the rapid development of information technology and 5G networks, the number of 
mobile phone users has substantially increased over the last several years. According to the 
Global Market Report (Newzoo, 2021), the number of mobile phone users worldwide will 
reach to a total of 4.1 billion by 2023, and over a quarter of these will be Chinese. There are 
approximately 10.5 billion Chinese internet users as of June 2022 and 99.6% of them used a 
mobile phone (China Internet Network Information Center, 2022). Users spent an average of 
29.5 h online every week. Among Chinese internet users, 13.5% are 10–19 years old. These data 
show that students in China are increasingly spending much of their time with their mobile 
phones. Specially, students entering university with less supervision of their family, are more 
likely to indulge themselves using mobile phones (Bian and Leung, 2015). Such phones have 
brought enormous convenience to people including daily connections, working, online 
shopping, games and so on. The previous studies have indicated that over 30% of adolescents 
and adults exhibit problematic mobile phone use in China (Gao et al., 2022; Luk et al., 2018). 
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And it has been shown that excessive mobile phone use has the 
potential to cause significant negative consequences (Soror 
et al., 2015).

Mobile phone dependence has been identified as a major issue 
among Chinese university students (Liu et al., 2021). Sometimes it 
referred to as mobile phone addiction (Chen et al., 2021; Yang et al., 
2020; Sun et al., 2019; Sahu et al., 2019; Ivanova et al., 2020). At other 
times, it is referred to nomophobia (Tams et al., 2018; Bhattacharya 
et al., 2019). In all cases, dependence on a mobile phone has been 
commonly defined as an uncontrollable overuse of a mobile phone 
resulting in negative consequences influencing the daily functioning 
of the user. Given the serious consequences and high prevalence of 
mobile phone dependence, research on its antecedents and 
psychological processes is necessary to provide theoretical guidance 
for prevention and intervention efforts.

Literature review

Mobile phone dependence

Choosing a definition of mobile phone dependence/addiction etc. 
needs to be done carefully. Liu et al. (2021) distinguished between the 
concept of mobile phone dependence, mobile phone addiction and 
problematic mobile phone use. Mobile phone addiction, if seen as a 
psychiatric diagnostic term signaling uncontrolled use of a mobile 
phone, might not meet the criteria of additional symptoms. The 
concept of problematic mobile phone use was seen to be too broad for 
this study as it contains “not only mobile phone addiction/dependence 
but also other problematic behavior of mobile phone use” (Liu et al., 
2021, p. 5134). Thus, this study adopted the definition of Liu et al.’s 
(2021) who used mobile phone dependence defined as “the excessive 
and uncontrolled use of mobile phones in spite of the significant 
negative consequences in social, behavior, and affective aspects” 
(p. 5134). Thus, the construct, mobile phone dependence, was used in 
this study.

Mobile phone dependence has been associated with a range of 
physical and mental health issues. Existing studies have shown that 
mobile phone dependence was related to lower psychological well-
being (Kumcagiz and Gunduz, 2016), health problem (Wacks and 
Weinstein, 2021), lower social skills and emotional intelligence (Scott 
et al., 2017), lower self-esteem (Hong et al., 2012), unhealthy behavior 
(Kim and Han, 2020), academic performance (Troll et  al., 2021), 
impulsivity, and sleep quality, depression and anxiety (Elhai et al., 
2019; Li et al., 2020; Wang et al., 2022). Thus, to better understand the 
reason for students’ mobile phone dependence, it is important to 
explore the factors that might be associated with such dependence and 
the underlying psychosocial mechanisms.

Irrational beliefs and mobile phone 
dependence

Previous studies have demonstrated that alexithymia (Hao et al., 
2019; Mei et  al., 2018), early maladaptive schema (Arpaci, 2021), 
mental disorder (Alavi et  al., 2020; Sun et  al., 2022), shyness, 
attachment anxiety and self-control (Han et  al., 2017), insecure 
attachment (Zhang et al., 2022), loneliness (Liu et al., 2021; Tan et al., 

2013) and parent-child relationship (Niu et  al., 2020) directly 
predicted mobile phone dependence or mobile addiction. In addition, 
gender also predicted mobile phone dependence (Busch and 
McCarthy, 2021). However, few studies have paid attention to the 
effect of irrational beliefs which are important factors that can 
promote a better understanding of human behavior.

Irrational beliefs have been defined as unrealistic “reasoning 
processes by which external events are interpreted and through which 
emotional distress is mediated” (Koopmans et al., 1994, p. 15). It was 
first proposed by Ellis (1962) under the framework of rational emotive 
behavior therapy (REBT) and has played a central role in cognitive 
theory and therapy. Initially, the framework identified 11 types of 
irrational beliefs which Ellis believed could cause emotional 
disturbance for individuals. Ellis and Dryden (1987) modified these 
to three irrational beliefs that are now commonly used. According to 
REBT, it is people’s beliefs that underpin their emotional consequences 
(Ellis, 1994). Thus, a person’s behavior may depend on the beliefs they 
hold to explain the event.

Irrational beliefs linked to individuals’ dysfunctional responses to 
various situations (Bridges and Harnish, 2010), and several scales had 
been developed to measure these beliefs. Research suggested that 
irrational beliefs contribute to maladaptive behaviors like withdrawal, 
disordered eating, and alcohol misuse (Turner et al., 2022; Nolan and 
Jenkins, 2019; Tan et al., 2013). Moreover, irrational beliefs had been 
connected to burnout (Turner and Moore, 2016). Additionally, 
irrational beliefs were correlated with negative emotions, such as 
anxiety and depression (Baytemir, 2022; Zhang et  al., 2021), and 
various disorders, including alexithymia, mental disorders (Zakiei 
et al., 2021), food addiction (Nolan and Jenkins, 2019), phobic anxiety 
(Thyer et al., 1987), and avoidance behavior (Warren et al., 1989). 
Sabanci and Çekiç (2019) also demonstrated that irrational beliefs 
predicted cyberbullying. However, the relationship between irrational 
beliefs and mobile phone dependence has yet to be explored.

Solitude and mobile phone dependence

Solitude is a state of psychological feeling that is not equated with 
isolation or loneliness. It is a complicated concept which not only 
means “physical separateness from others” or being alone, but also 
means “a mental space characterized by inner focus” (Weinstein et al., 
2022, p. 8). There are positive and negative aspects of solitude. Positive 
solitude reflects one’s ability to enjoy solitary experiences without 
feeling loneliness. Positive solitude might yield great benefit toward 
personal spiritual growth, distilling clarity and creativity, fostering 
moral courage, achieving self-actualization, and maintaining good 
health (Gordon, 2022). Negative solitude includes loneliness, meaning 
the state of absence of other people or isolation from others (Palgi 
et al., 2021). Chen et al. (2012) further proposed that solitude behavior 
can be classified into four types, each driven by different reasons or 
motivations: positive solitude, eccentricity, social avoidance, 
and loneliness.

The psychological significance of these solitude behavior varies. 
Positive solitude has a beneficial impact on individual psychological 
development, whereas the latter three typically reflect the negative 
aspects of an individual’s psychological characteristics. Among them, 
loneliness was the most studied and is defined as an unpleasant feeling 
that occurs when people perceive their network of social relationships 
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to be quantitatively or qualitatively deficient (Perlman and Peplau, 1981). 
According to Maslow’s (1943) hierarchy of needs, a sense of belonging 
is one of a human’s most fundamental needs. If it is not met, an individual 
may feel anxious and tense and might tend to misbehavior. Research has 
found that solitude has been associated with anxiety and depression 
(Bermingham et al., 2021; Boursier et al., 2020; Cauberghe et al., 2021; 
Okruszek et al., 2020; Danneel et al., 2019). Studies have also shown that 
loneliness can be related to student's inclination for traumatic use of a 
mobile phone (Narimani and Ranjbar, 2016), mobile phone addiction 
(Zhang et al., 2020), nomophobia (Lu et al., 2022) and mobile phone 
dependence (Li et al., 2021). Loneliness was also found to be a mediator 
of the relationship between “childhood maltreatment” and mobile phone 
addiction (Ma et al., 2020). While preference for solitude was also found 
to be related to mobile phone addiction (Chen et al., 2021). Solitude, no 
matter positive or negative, is related to mobile phone use dependence.

Mediating effect of solitude for irrational 
beliefs and mobile phone dependence

According to Ellis, REBT is based on the assumption that the 
tendency to make “devout, absolutistic evaluations” of life events is 
central to emotional disturbance (Robertson, 2018). These value 
judgments are often framed in dogmatic terms such as “must,” 
“should,” “have to,” “got to,” and “ought to,” which are considered 
unconditional imperatives (Dryden and Ellis, 2001, p. 301). These are 
termed “irrational beliefs” because they embody rigid and unrealistic 
demands that conflict with the goals of enlightened self-interest 
(Robertson, 2018). Thoughts and patterns of inaccurate causal 
attribution are considered primary factors, not merely triggers or 
maintainers of maladaptive emotions and behavior (Sheldon, 2011). 
Therefore, the higher the frequency of irrational beliefs, the more 
likely individuals are to experience social avoidance and negative 
emotional states such as anxiety and loneliness (Hyland et al., 2019). 
Some research further indicated that has also suggested that students 
who hold irrational beliefs—such as unrealistic expectations, self-
downing, catastrophizing beliefs, or rigid thinking—are more likely to 
experience loneliness as a negative aspect of solitude (Hyland et al., 
2019; Hoglund and Collison, 1989). These irrational beliefs may 
contribute to negative emotional states, making it more difficult for 
individuals to form or maintain healthy social connections, thereby 
increasing feelings of isolation. These negative emotions may increase 
the likelihood of spending excessive time on mobile phones as a way 
to escape from the real world (Lian et al., 2023). Given the potential 
effects of irrational beliefs on loneliness, and the impact of loneliness 
on mobile phone dependence, the key question remains whether 
loneliness can serve as a mediator in the relationship between 
irrational beliefs and mobile phone dependence.

Based on the aforementioned literature review, this study proposes 
a hypothetical model in which irrational beliefs and solitude are 
posited as predictors of mobile phone dependence, with solitude 
acting as a mediator. The proposed model is illustrated in Figure 1. 
The study will explore the following three research hypotheses:

Hypothesis 1: Irrational beliefs and solitude are associated with 
mobile phone dependence.

Hypothesis 2: Irrational beliefs are associated with solitude.

Hypothesis 3: Solitude mediates the relationship between irrational 
beliefs and mobile phone dependence.

Method

Participants

A total of 2,888 respondents, aged 17–19, voluntarily participated 
in this study. The sample included 69.5% male students and 30.5% 
female students. 7.4% students were from single-parent family 49.9% 
of the students lived in town, 50.1% of them lived in countryside. 
20.7% of the students were from families with only one child.

Procedure

Participants completed a self-report questionnaire that assessed 
mobile phone dependence, irrational beliefs, solitude, and collected 
background information. Data were collected online using the school 
APP platform. Prior to participation, participants were informed 
about the purpose of the study and provided informed consent. 
Following data collection, confirmatory factor analysis (CFA) was 
conducted to examine the factor structure of the scale. Analyses were 
conducted using SPSS 27.0 and Mplus 8.0, following standard 
procedures for descriptive statistics, reliability testing, and structural 
equation modeling.

Measures

Irrational beliefs
Irrational beliefs were measured by 11 items derived from the 

statements of Ellis’ irrational beliefs’ framework (Newmark et  al., 
1973; Ellis and Dryden, 1987). The 11 statements had been translated 
into Chinese (Zhao, 2016). Dichotomous response categories (1 = yes, 
2 = no) were used in this study, with higher scores indicating a higher 
level of irrational beliefs (e.g., “It is very important to me to be loved 
or approved of by almost everyone I meet”). The internal consistency 
coefficient for this scale in the current study was 0.76. A one-factor 
model was built for irrational beliefs, the CFA result showed good 
model fit (CFI = 0.96, TLI = 0.95), and the absolute index RMSEA was 
0.053 with 95%CI [0.047, 0.059] also indicating good fit.

Solitude
The solitude behavior scale for short version was used to 

measure solitude (Liu et  al., 2023), which contained four 
dimensions, including positive solitude (e.g., “I can do the things 
that I am really interested in when I am alone”), eccentricity (e.g., 
“I like to stay alone and I am not interested in other people”), 
social avoidance (e.g., “I feel nervous when talking to someone 
that I am not familiar with”) and loneliness (e.g., “I feel lonely 
when no one accompanies with me”). The scale required the 
participants to indicate their extent of agreement to 16 statements 
using a 5-point scale ranging from “strongly disagree” to “strongly 
agree.” A high score indicates a high level of positive solitude, 
eccentricity, social avoidance and loneliness. The internal 
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consistency coefficient of the four dimensions ranged between 
0.83 and 0.86. Confirmatory factor analysis (CFA) was used to 
examine the factor structure of Solitude. Based on Chen et  al. 
(2012), a four-factor model was examined in this study, the model 
fit was good (CFI = 0.96, TLI = 0.95), and the absolute index 
RMSEA was 0.08 with 95% CI [0.080, 0.088] indicating 
acceptable fit.

Mobile phone dependence
Students’ mobile phone dependence was measured with six 

items selected from Test of Mobile phone Dependence of Vezzoli 
et al. (2021). The author modified the statements when translating 
into Chinese. It had two dimensions (e.g., “If I do not have my 
mobile phone, I feel uneasy”). Three items measured participants’ 
anxiety without a mobile phone at side and the other three items 
measured influence of overuse of a mobile phone. A 5-point 
Likert scale (ranging from 1 = very inappropriate to 5 = very 
appropriate) was used. A high score indicated a high level of 
anxiety and overuse. In this study, the internal consistency 
coefficient of the whole scale was 0.83. For mobile phone use 
anxiety and mobile phone overuse, the internal consistency 
coefficients were 0.86 and 0.78 separately. A two-factor structure 
was examined. The relative model fit was good (CFI = 0.99, 
TLI = 0.98), and the absolute index RMSEA was 0.06, with 95%CI 
[0.045, 0.067].

Data analysis

The factor structure of solitude, irrational beliefs, and mobile 
phone use was examined using Mplus 8. The following indices were 
used to determine an acceptable model fit: comparative fit index 
(CFI > 0.90), Tucker-Lewis index (TLI > 0.90) (Bollen, 1989; Byrne, 
2001; Hu and Bentler, 1999), and root mean square error of 
approximation (RMSEA), values ranging from 0.05 to 0.10 indicate 
mediocre fit (MacCallum et  al., 1996). The bootstrap method 
(bootstrap = 10,000) was used to calculate the estimates of SEM with 
95% confidence interval in this study. If the confidence interval 
includes 0, which means the coefficient is deemed insignificant. A 
mediation analysis was conducted with Mplus 8.0 using SEM to model 
the relationship between irrational beliefs, solitude and mobile 
phone dependence.

Results

Descriptive statistics

The results for solitude, irrational beliefs and mobile dependence 
among Chinese university students are shown in Table 1. The level of 
anxiety without mobile phone (M = 2.80, SD = 0.82) was reported by 
the participants. Mobile phone overuse (M = 2.56, SD = 0.78) was 
lower than the general average of 3. Students scored highest on 
positive solitude (M = 4.11, SD = 0.73), then was social avoidance 
(M = 3.12, SD = 0.99), and they scored lower on loneliness (M = 2.63, 
SD = 0.95) and eccentricity (M = 2.23, SD = 0.89). Students reported 
irrational beliefs (M = 0.36, SD = 0.24) were slightly below the 
average (0.5).

A t-test indicated that males scored lower on anxiety without 
mobile (M = 2.72, SD = 0.87) and mobile phone overuse (M = 2.53, 
SD = 0.81) than females (M = 2.97, SD = 0.82; M = 2.63, SD = 0.76). 
Males’ irrational beliefs (M = 0.38, SD = 0.25) were significantly 
higher than that of females’ (M = 0.32, SD = 0.23). Females’ positive 
solitude (M = 4.19, SD =  0.69) and social avoidance (M = 3.27, 
SD = 0.97) was significantly higher than that of males’ (M = 4.08, 
SD = 0.75; M = 3.06, SD = 0.99). A t-test also showed that students 
from city scored higher on mobile phone use anxiety (M = 2.83, 
SD = 0.88) and eccentricity (M = 2.27, SD = 0.90) than students from 
rural area (M = 2.77, SD = 0.84; M = 2.19, SD = 0.87). Students who 
were born from only-child family (M = 2.32, SD =  0.92) scored 
higher only on eccentricity than those who were not (M = 2.21, 
SD = 0.88; t = 2.37, p < 0.05). No statistically significant differences 
were found for those from single parent family and those no on 
other variables.

SEM results

Common method variance
Harman’s (1967) single factor Test was used to test the Common 

Method Variance. The first common factor explained 17.30% of the 
total variance, which is below the critical value of 40%. Additionally, 
the one-factor model, which included all the variables, was tested 
using CFA. The model fit was very poor (CFI = 0.61, TLI = 0.58, 
RMSEA = 0.093), indicating no significant issue of common method 
bias in this study.

FIGURE 1

Theoretical model in this study.
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Direct effects
The study examined the relationship between these two variables 

by controlling students’ gender and child number in family. The model 
fit was acceptable (CFI = 0.966, TLI = 0.962, RMSEA = 0.039 with 90% 
CI [0.038, 0.041]). The results of SEM were summarized in Table 2.

Females felt more anxious without mobile phone at side than 
males (β = −0.12, 95%CI [−0.161, −0.085]). Males reported less 
positive solitude (β = −0.07, 95%CI [−0.118, −0.023]), social 
avoidance (β = −0.10, 95%CI [−0.147, −0.056]) and loneliness 
(β = −0.07, 95%CI [−0.115, −0.021]) than Females.

Students’ irrational beliefs positively predict anxiety without 
mobile phone (β = 0.09, 95%CI [0.029, 0.152]) and overuse of mobile 
phone (β = 0.12, 95%CI [0.054, 0.180]). Students’ irrational beliefs 
negatively predict positive solitude (β = −0.16, 95%CI [−0.226, 
−0.098]) while positively predicting eccentricity (β = 0.23, 95%CI 
[0.179, 0.287]), social avoidance (β = 0.15, 95%CI [0.096, 0.210]) and 
loneliness (β = 0.31, 95%CI [0.254, 0.363]).

Positive solitude negatively predicts anxious without mobile 
phone (β = −0.10, 95%CI [−0.154, −0.036]) and overuse of mobile 
phone (β = −0.11, 95%CI [−0.169, −0.046]). Social avoidance and 
loneliness both positively predict anxiety without mobile phone 
(βsa = 0.10, 95%CI [0.029, 0.173]; βlo = 0.18, 95%CI [0.110, 0.255]) and 
overuse of mobile phone (βsa = 0.15, 95%CI [0.080, 0.224]; βlo = 0.11, 
95%CI [0.033, 0.181]). Eccentricity positively predict overuse of 
mobile phone (β = 0.07, 95%CI [0.003, 0.131]) (Figure 2).

Mediation results
The mediation effect was also examined. Positive solitude 

mediated the relationship between irrational beliefs and anxiety 
without mobile phone (β = 0.02, 95%CI [0.006, 0.029]) and the 
relationship between irrational beliefs and mobile phone overuse 
(β = 0.02, 95%CI [0.008, 0.032]). Eccentricity mediated the relationship 
between irrational beliefs and mobile phone overuse (β = 0.02, 95%CI 
[0.001, 0.033]). Social avoidance mediated the relationship between 
irrational beliefs and anxiety without mobile phone (β = 0.02, 95%CI 
[0.005, 0.030]) and the relationship between irrational beliefs and 
mobile phone overuse (β = 0.02, 95%CI [0.012, 0.040]). Loneliness 
mediated the relationship between irrational beliefs and anxiety 
without mobile phone (β = 0.06, 95%CI [0.034, 0.083]) and the 

relationship between irrational beliefs and mobile phone overuse 
(β = 0.03, 95%CI [0.011, 0.058]).

Discussion

In the rapid development of technology information and 
technology era, mobile phones have become the basic necessity for 
university students. The functionality of mobile phones, while making 
students’ life more convenient and comfortable, has also led to a new 
problem, as mobile phone use dependence. This has been the focus of 
the research reported here. Although previous studies identified 
various personality traits as significant predictors of mobile phone 
dependence (Yang et al., 2020), limited attention has been paid to 
irrational beliefs, and solitude. In this study, we tested the effect of 
irrational beliefs on mobile phone use dependence and the mediation 
effect of solitude on the association between these two variables.

Firstly, the gender difference of mobile phone dependence was 
found. Previous studies showed that males show higher risk of mobile 
phone addiction (Lee and Kim, 2018; Bisen and Deshpande, 2016). 
Such as Chen et al. (2017) found male and females preferred different 
mobile phone applications. Males were more likely to be addicted to 
game applications, while females were attracted by multimedia and 
social networking applications. In this study, mobile phone 
dependence referred to anxiety without mobile phone at side and 
overuse of mobile phone. The results showed that females were more 
likely to feel anxious without a mobile phone. This finding is in line 
with the conclusion of Busch and McCarthy (2021)’s systematic review 
of 293 studies that females are more prone to problematic mobile 
phone use. In addition, the study also found that males reported less 
positive solitude than females, just as Chen et al. (2021) found females 
score higher on preference for solitude. Females also scored higher on 
social avoidance and loneliness than males. One of the possible 
reasons might be  that female cared more about the quality of 
interpersonal relationships (Davcheva and González-Romá, 2022). 
Thus, they might more sensitive to social relationship and negative 
aspects of solitude.

Second, irrational beliefs were found to be positively related to 
mobile phone use dependence (Busch and McCarthy, 2021). 

TABLE 1 Descriptive statistics, alphas, and T-test results for scales and sub-scales.

Alpha Mean  ±  SD T Mean  ±  SD T

Total Male Female Cohen’s d City Rural Cohen’s d

Smart phone dependence

Mobile phone use anxiety 0.82 2.80 ± 0.82 2.72 ± 0.87 2.97 ± 0.82 −7.14*** 0.28 2.83 ± 0.88 2.77 ± 0.84 2.03* 0.08

Mobile phone overuse 0.78 2.56 ± 0.78 2.53 ± 0.81 2.63 ± 0.76 −3.10** 0.12 2.57 ± 0.79 2.56 ± 0.80 0.15 0.01

Solitude

Positive solitude 0.86 4.11 ± 0.73 4.08 ± 0.75 4.19 ± 0.69 −3.12** 0.15 4.10 ± 0.75 4.12 ± 0.72 −0.83 0.04

Eccentricity 0.85 2.23 ± 0.89 2.23 ± 0.89 2.22 ± 0.86 0.21 0.01 2.27 ± 0.90 2.19 ± 0.87 2.05* 0.09

Social avoidance 0.85 3.12 ± 0.99 3.06 ± 0.99 3.27 ± 0.97 −4.34*** 0.21 3.14 ± 0.96 3.10 ± 1.01 1.07 0.05

Loneliness 0.83 2.63 ± 0.95 2.60 ± 0.94 2.72 ± 0.96 −2.75 0.13 2.65 ± 0.95 2.61 ± 0.94 1.02 0.04

Irrational beliefs 0.76 0.36 ± 0.24 0.38 ± 0.25 0.32 ± 0.23 4.73*** 0.22 0.36 ± 0.24 0.36 ± 0.24 0.38 0.02

*p < 0.05; **p < 0.01;***p < 0.001.
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TABLE 2 Standardized coefficient of SEM.

AMP OUMP

β 95%CI β 95%CI

Gender −0.12*** (0.02) [0.161, −0.085] −0.04 (0.02) [−0.074, 0.002]

OCF 0.02 (0.02) [−0.016, 0.064] −0.01 (0.02) [−0.048, 0.035]

Belief 0.09** (0.03) [0.029, 0.152] 0.12*** (0.03) [0.054, 0.180]

PS −0.10*** (0.03) [−0.154, −0.036] −0.11** (0.03) [−0.169, −0.046]

EC 0.00 (0.03) [−0.056, 0.062] 0.07* (0.03) [0.003, 0.131]

SA 0.10** (0.03) [0.029, 0.173] 0.15*** (0.03) [0.080, 0.224]

LO 0.18*** (0.03) [0.110, 0.255] 0.11** (0.03) [0.033, 0.181]

Ind by PS 0.02** (0.01) [0.006, 0.029] 0.02** (0.01) [0.008, 0.032]

Ind by EC 0.00 (0.01) [−0.013, 0.015] 0.02* (0.01) [0.001, 0.033]

Ind by SA 0.02** (0.01) [0.005, 0.030] 0.02** (0.01) [0.012, 0.040]

Ind by LO 0.06*** (0.01) [0.034, 0.083] 0.03** (0.01) [0.011, 0.058]

AMP: Mobile phone use anxiety; OUMP: mobile phone overuse; Gender: female coded as 1, male coded as 0; OCF: family with only one child, “yes” coded as 1, “no” coded as 0; PS: positive 
solitude; EC: eccentricity; SA: Social avoidance; LO: Loneliness; Ind: Indirect effect.

Hypothesis 1 was supported. That is, students who scored more 
highly on irrational beliefs tended to score highly on mobile phone 
use dependence. Consistent with prior research showing that 
irrational beliefs are associated with loneliness (Hyland et al., 2019). 

This study further indicated that irrational beliefs significantly 
predicted negative aspects of solitude including loneliness, social 
avoidance and eccentricity. Additionally, one more important finding 
in the present study was that irrational beliefs were negatively related 

FIGURE 2

Final model: associations between irrational belief, solitude and mobile phone dependence.
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to positive solitude. In other words, students who scored highly on 
irrational beliefs also reported high levels of social avoidance and 
eccentricity and lower levels of positive solitude. Hypothesis 2 
was supported.

Third, students’ positive solitude negatively predicted anxiety 
without a mobile phone and overuse of mobile phone. Students’ 
social avoidance, loneliness and eccentricity positively predicted 
anxiety without mobile phone and overuse of mobile phone, those 
are inconsistent with the finding of Lu et al.’s (2022), who found that 
positive solitude was significantly positively correlated with 
nomophobia. There are several possible reasons for this. First, the 
mobile phone use dependence scales we  used in this study was 
different from theirs; second, they used pearson correlations to 
compute the association among variables, while in this study, we used 
structural equation modeling. Given the feature of positive solitude 
is similar to preference for solitude, our results supported Chen et al. 
(2021, p. 9)’s finding indicating that a preference for solitude had a 
negative association with mobile phone addiction.

Fourth, while Chen et  al. (2021) showed a direct association 
between solitude and mobile phone addiction, the current study also 
showed that solitude played a mediating role in the relationship 
between irrational beliefs and anxiety without mobile phone and 
overuse of mobile phone. Irrational beliefs contribute to negative 
solitude, which in turn leads to increased mobile phone dependence. 
It suggests that the psycho-social states of Chinese students play an 
important role in accounting for dependence on mobile phone use. 
This goes beyond the earlier suggestions that such use was a factor 
associated with different personality types (Takeo, 2014). As Wang 
et al. (2022) pointed out “early intervention and identification of those 
who show signs of PSU (problematic smartphone use) may prevent 
the development of maladaptive coping responses and addictive 
behavior, so as to prevent future negative psychosocial consequences” 
(p. 7). According to the findings of this study, we believed that overt 
criticism of mobile phone dependence, such as banning or limiting 
use, may not be  dealing with the real problem. Mobile phone 
dependence is an external behavior, which is the result of rational 
belief, solitude and other negative psychosocial state. In line with 
REBT, which emphasizes the role of irrational beliefs in shaping 
emotional and behavioral responses, it is crucial to address these 
internal factors. By helping individuals challenge and replace irrational 
beliefs with more rational and constructive ones, and by addressing 
feelings of loneliness and other negative psychosocial states, we can 
more effectively mitigate mobile phone dependence. Guiding students 
to develop rational beliefs and manage their loneliness is a more 
effective approach to preventing mobile phone dependence among 
university students.

Limitation and future direction

This study has not directly addressed the issue of dependence on 
the relationship between dependence on mobile phone use and 
student academic development and achievement. Yet Wang et  al. 
(2022) and Li et al. (2021) have suggested that such links exist. Given 
the results of this study, these links need to be explored further. The 
focus of such research would not necessarily be  mobile phone 
dependence itself, but rather the psychological states of students who 

display such dependence. There is a considerable literature on the 
correlates of psychosocial conditions and learning, although much of 
it has been focused on secondary school students. What is needed now 
is a better understanding of how and why such conditions, both 
negative and positive, influence university students, and what is the 
effect on their academic learning.

This study faces certain limitations of this study that provide 
some directions for future studies. First, the methodology used in 
this study were self-report measures, which may have caused the 
finding to be limited by the structure of the scale. Future research 
should also include qualitative methods (interviews, etc.) to 
investigate the interrelationship among irrational beliefs, solitude and 
mobile phone use dependence to provide a deeper understanding of 
the influence mechanism based on college students’ personal 
experience and a discourse analysis methodology. Second, 
considering the sociocultural characteristics of solitude, comparison 
with students in other counties would be  valuable. Future work 
should examine contextual factors to highlight more 
practical implications.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

Written informed consent was obtained from the individual(s) for 
the publication of any potentially identifiable images or data included 
in this article.

Author contributions

XK: Conceptualization, Data curation, Methodology, Writing – 
original draft, Writing – review & editing. KK: Conceptualization, 
Methodology, Writing – original draft, Writing – review & editing. 
HL: Conceptualization, Writing – review & editing.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. This study is 
part of “Research on the Digital Competence of Normal Students in 
the Context of Artificial Intelligence” project. This work was support 
by Guangdong Provincial Philosophy and Social Science, People’s 
Republic of China (Grant NO. GD23YJY04).

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

https://doi.org/10.3389/fpsyg.2024.1453961
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Kuang et al. 10.3389/fpsyg.2024.1453961

Frontiers in Psychology 08 frontiersin.org

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 

organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or claim 
that may be made by its manufacturer, is not guaranteed or endorsed 
by the publisher.

References
Alavi, S. S., Ghanizadeh, M., Farahani, M., Jannatifard, F., Alamuti, S. E., and 

Mohammadi, M. R. (2020). Addictive use of smartphones and mental disorders in 
university students. Iran. J. Psychiatry 15:96. doi: 10.18502/ijps.v15i2.2681

Arpaci, I. (2021). Relationships between early maladaptive schemas and smartphone 
addiction: the moderating role of mindfulness. Int. J. Ment. Heal. Addict. 19, 778–792. 
doi: 10.1007/s11469-019-00186-y

Baytemir, K. (2022). Do parents have exam anxiety, too? The predictive role of 
irrational beliefs and perfectionism with parental exam anxiety in explaining students’ 
exam anxiety. Sch. Psychol. Int. doi: 10.1177/0143034322112

Bermingham, L., Meehan, K. B., Wong, P. S., and Trub, L. (2021). Attachment anxiety 
and solitude in the age of smartphones. Psychoanal. Psychol. 38, 311–318. doi: 10.1037/
pap0000372

Bhattacharya, S., Bashar, M. A., Srivastava, A., and Singh, A. (2019). Nomophobia: no 
mobile phone phobia. J. Family Med. Prim. Care 8, 1297–1300. doi: 10.4103/jfmpc.
jfmpc_71_19

Bian, M., and Leung, L. (2015). Linking loneliness, shyness, smartphone addiction 
symptoms, and patterns of smartphone use to social capital. Soc. Sci. Comput. Rev. 33, 
61–79. doi: 10.1177/0894439314528779

Bisen, S., and Deshpande, Y. (2016). An analytical study of smartphone addiction 
among engineering students: a gender differences. Int. J. Ind. Psychol. 4, 70–83. doi: 
10.25215/0401.128

Bollen, K. A. (1989). Structural equations with latent variables. New York: John Wiley.

Boursier, V., Gioia, F., Musetti, A., and Schimmenti, A. (2020). Facing loneliness and 
anxiety during the COVID-19 isolation: the role of excessive social media use in a 
sample of Italian adults. Front. Psych. 11:586222. doi: 10.3389/fpsyt.2020.586222

Bridges, K. R., and Harnish, R. J. (2010). Role of irrational beliefs in depression and 
anxiety: a review. Health 2, 862–877. doi: 10.4236/health.2010.28130

Busch, P. A., and McCarthy, S. (2021). Antecedents and consequences of problematic 
smartphone use: a systematic literature review of an emerging research area. Comput. 
Hum. Behav. 114, 106414–106447. doi: 10.1016/j.chb.2020.106414

Byrne, B. M. (2001). Structural equation modeling with AMOS, EQS, and LISREL: 
comparative approaches to testing for the factorial validity of a measuring instrument. 
Int. J. Test. 1, 55–86. doi: 10.1207/S15327574IJT0101_4

Cauberghe, V., Van Wesenbeeck, I., De Jans, S., Hudders, L., and Ponnet, K. (2021). 
How adolescents use social media to cope with feelings of loneliness and anxiety during 
COVID-19 lockdown. Cyberpsychol. Behav. Soc. Netw. 24, 250–257. doi: 10.1089/
cyber.2020.0478

Chen, X. L., Dai, X. Y., Bao, L., Wang, M., and Liu, M. (2012). Development and 
psychometric properties of the solitude behaviour scale. Chin. J. Clin. Psych. 20, 263–271. 
doi: 10.1017/S2045796011000308

Chen, B., Liu, F., Ding, S., Ying, X., Wang, L., and Wen, Y. (2017). Gender differences 
in factors associated with smartphone addiction: a cross-sectional study among 
medical college students. BMC Psychiatry 17, 341–349. doi: 10.1186/
s12888-017-1503-z

Chen, W. Y., Yan, L., Yuan, Y. R., Zhu, X. W., Zhang, Y. H., and Lian, S. L. (2021). 
Preference for solitude and Mobile phone addiction among Chinese college students: 
the mediating role of psychological distress and moderating role of mindfulness. Front. 
Psychol. 12:750511. doi: 10.3389/fpsyg.2021.750511

China Internet Network Information Center, (2022). The 50th statistic report on 
China’s internet development. Available at: https://www.cnnic.net.cn/n4/2022/0914/
c88-10226.html.

Danneel, S., Nelemans, S., Spithoven, A., Bastin, M., Bijttebier, P., Colpin, H., et al. 
(2019). Internalizing problems in adolescence: linking loneliness, social anxiety 
symptoms, and depressive symptoms over time. J. Abnorm. Child Psychol. 47, 1691–1705. 
doi: 10.1007/s10802-019-00539-0

Davcheva, M., and González-Romá, V. (2022). Proportion of women in work teams 
and team performance: a moderated mediation model. Curr. Psychol. 42, 25028–25041. 
doi: 10.1007/s12144-022-03534-9

Dryden, W., and Ellis, A. (2001). “Rational emotive behaviour therapy” in 
Handbook of cognitive-behavioral therapies. ed. K. Dobson (New York: Guilford 
Press), 295–348.

Elhai, J. D., Levine, J. C., and Hall, B. J. (2019). The relationship between anxiety 
symptom severity and problematic smartphone use: a review of the literature and 
conceptual frameworks. J. Anxiety Disord. 62, 45–52. doi: 10.1016/j.janxdis.2018.11.005

Ellis, A. (1962). Reason and emotion in psychotherapy. New York: Lyle Stuart.

Ellis, A. (1994). Reason and emotion in psychotherapy. Re Edn. Secaucus, NJ: 
Birch Lane.

Ellis, A., and Dryden, W. (1987). The practice of rational emotive therapy (RET). New 
York: Springer.

Gao, L., Yang, C., Yang, X., Chu, X., Liu, Q., and Zhou, Z. (2022). Negative emotion 
and problematic mobile phone use: the mediating role of rumination and the moderating 
role of social support. Asian J. Soc. Psychol. 25, 138–151. doi: 10.1111/ajsp.12471

Gordon, M. (2022). Solitude and privacy: how technology is destroying our aloneness 
and why it matters. Technol. Soc. 68:101858. doi: 10.1016/j.techsoc.2021.101858

Han, L., Geng, J., Jou, M., Gao, F., and Yang, H. (2017). Relationship between shyness 
and mobile phone addiction in Chinese young adults: mediating roles of self-control 
and attachment anxiety. Comput. Hum. Behav. 76, 363–371. doi: 10.1016/j.
chb.2017.07.036

Hao, Z., Jin, L., Li, Y., Akram, H. R., Saeed, M. F., Ma, J., et al. (2019). Alexithymia and 
mobile phone addiction in Chinese undergraduate students: the roles of mobile phone 
use patterns. Comput. Hum. Behav. 97, 51–59. doi: 10.1016/j.chb.2019.03.001

Harman, D. (1967). A single factor test of common method variance. J. Psychol. 35, 
359–378.

Hoglund, C. L., and Collison, B. B. (1989). Loneliness and irrational beliefs among 
college students. J. Coll. Stud. Dev. 18, 63–92. doi: 10.1007/BF00121220

Hong, F. Y., Chiu, S. I., and Huang, D. H. (2012). A model of the relationship between 
psychological characteristics, mobile phonaddiction and use of mobile phones by 
Taiwanese university female students. Comput. Hum. Behav. 28, 2152–2159. doi: 
10.1016/j.chb.2012.06.020

Hu, L. T., and Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance 
structure analysis: conventional criteria versus new alternatives. Struct. Equ. Model. 
Multidiscip. J. 6, 1–55. doi: 10.1080/10705519909540118

Hyland, P., McGinty, G., Karatzias, T., Murphy, J., Vallières, F., and McHugh Power, J. 
(2019). Can the REBT theory explain loneliness? Theoretical and clinical applications. 
Cogn. Behav. Ther. 48, 39–51. doi: 10.1080/16506073.2018.1475505

Ivanova, A., Gorbaniuk, O., Błachnio, A., Przepiórka, A., Mraka, N., Polishchuk, V., 
et al. (2020). Mobile phone addiction, phubbing, and depression among men and 
women: a moderated mediation analysis. Psychiatry Q. 91, 655–668. doi: 10.1007/
s11126-020-09723-8

Kim, H. R., and Han, M. A. (2020). Associations between problematic smartphone 
use, unhealthy behaviors, and mental health status in Korean adolescents: based on data 
from the 13th Korea youth risk behavior survey (2017). Psychiatry Investig. 17, 
1216–1225. doi: 10.30773/PI.2020.0007

Koopmans, P. C., Sanderman, R., Timmerman, I., and Emmelkamp, P. M. G. (1994). 
The irrational beliefs inventory (IBI): development and psychometric evaluation. Eur. J. 
Psychol. Assess. 10, 15–27. doi: 10.1037/t15478-000

Kumcagiz, H., and Gunduz, Y. (2016). Relationship between psychological well-being 
and smartphone addiction of university students. Int. J. High. Educ. 5:144. doi: 10.5430/
ijhe.v5n4p144

Lee, E. J., and Kim, H. S. (2018). Gender differences in smartphone addiction 
behaviors associated with parent–child bonding, parent–child communication, and 
parental mediation among Korean elementary school students. J. Addict. Nurs. 29, 
244–254. doi: 10.1097/jan.0000000000000254

Li, Y., Li, G., Liu, L., and Wu, H. (2020). Correlations between mobile phone addiction 
and anxiety, depression, impulsivity, and poor sleep quality among college students: a 
systematic review and meta-analysis. J. Behav. Addict. 9, 551–571. doi: 
10.1556/2006.2020.00057

Li, J., Zhan, D., Zhou, Y., and Gao, X. (2021). Loneliness and problematic mobile 
phone use among adolescents during the COVID-19 pandemic: the roles of escape 
motivation and self-control. Addict. Behav. 118:106857. doi: 10.1016/j.
addbeh.2021.106857

Lian, S. L., Cao, X. X., Xiao, Q. L., Zhu, X. W., Yang, C., and Liu, Q. Q. (2023). Family 
cohesion and adaptability reduces mobile phone addiction: the mediating and 
moderating roles of automatic thoughts and peer attachment. Front. Psychol. 14:1122943. 
doi: 10.3389/fpsyg.2023.1122943

Liu, T., Lu, X., Li, Y., and Luo, J. (2023). “Revision of the short version of the solitude 
behavior scale” in Handbook of common psychological assessments. 3rd ed (Beijing: 
Beijing Science and Technology Press), 240.

https://doi.org/10.3389/fpsyg.2024.1453961
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.18502/ijps.v15i2.2681
https://doi.org/10.1007/s11469-019-00186-y
https://doi.org/10.1177/0143034322112
https://doi.org/10.1037/pap0000372
https://doi.org/10.1037/pap0000372
https://doi.org/10.4103/jfmpc.jfmpc_71_19
https://doi.org/10.4103/jfmpc.jfmpc_71_19
https://doi.org/10.1177/0894439314528779
https://doi.org/10.25215/0401.128
https://doi.org/10.3389/fpsyt.2020.586222
https://doi.org/10.4236/health.2010.28130
https://doi.org/10.1016/j.chb.2020.106414
https://doi.org/10.1207/S15327574IJT0101_4
https://doi.org/10.1089/cyber.2020.0478
https://doi.org/10.1089/cyber.2020.0478
https://doi.org/10.1017/S2045796011000308
https://doi.org/10.1186/s12888-017-1503-z
https://doi.org/10.1186/s12888-017-1503-z
https://doi.org/10.3389/fpsyg.2021.750511
https://www.cnnic.net.cn/n4/2022/0914/c88-10226.html
https://www.cnnic.net.cn/n4/2022/0914/c88-10226.html
https://doi.org/10.1007/s10802-019-00539-0
https://doi.org/10.1007/s12144-022-03534-9
https://doi.org/10.1016/j.janxdis.2018.11.005
https://doi.org/10.1111/ajsp.12471
https://doi.org/10.1016/j.techsoc.2021.101858
https://doi.org/10.1016/j.chb.2017.07.036
https://doi.org/10.1016/j.chb.2017.07.036
https://doi.org/10.1016/j.chb.2019.03.001
https://doi.org/10.1007/BF00121220
https://doi.org/10.1016/j.chb.2012.06.020
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/16506073.2018.1475505
https://doi.org/10.1007/s11126-020-09723-8
https://doi.org/10.1007/s11126-020-09723-8
https://doi.org/10.30773/PI.2020.0007
https://doi.org/10.1037/t15478-000
https://doi.org/10.5430/ijhe.v5n4p144
https://doi.org/10.5430/ijhe.v5n4p144
https://doi.org/10.1097/jan.0000000000000254
https://doi.org/10.1556/2006.2020.00057
https://doi.org/10.1016/j.addbeh.2021.106857
https://doi.org/10.1016/j.addbeh.2021.106857
https://doi.org/10.3389/fpsyg.2023.1122943


Kuang et al. 10.3389/fpsyg.2024.1453961

Frontiers in Psychology 09 frontiersin.org

Liu, Q. Q., Yang, X. J., Zhu, X. W., and Zhang, D. J. (2021). Attachment anxiety, 
loneliness, rumination and mobile phone dependence: a cross-sectional analysis of a 
moderated mediation model. Curr. Psychol. 40, 5134–5144. doi: 10.1007/
s12144-019-00464-x

Lu, X., Liu, T., Liu, X., Yang, H., and Elhai, J. D. (2022). Nomophobia and relationships 
with latent classes of solitude. Bull. Menn. Clin. 86, 1–19. doi: 10.1521/bumc.2022.86.1.1

Luk, T. T., Wang, M. P., Shen, C., Wan, A., Chau, P. H., Oliffe, J., et al. (2018). Short 
version of the smartphone addiction scale in Chinese adults: psychometric properties, 
sociodemographic, and health behavioral correlates. J. Behav. Addict. 7, 1157–1165. doi: 
10.1556/2006.7.2018.105

Ma, S., Huang, Y., and Ma, Y. (2020). Childhood maltreatment and mobile phone 
addiction among Chinese adolescents: loneliness as a mediator and self-control as a 
moderator. Front. Psychol. 11:813. doi: 10.3389/fpsyg.2020.00813

MacCallum, R. C., Browne, M. W., and Sugawara, H. M. (1996). Power analysis and 
determination of sample size for covariance structure modelling. Psychol. Methods 1, 
130–149. doi: 10.1037/1082-989X.1.2.130

Maslow, A. H. (1943). A theory of human motivation. Psychol. Rev. 50, 370–396. doi: 
10.1037/h0054346

Mei, S., Chai, J., Wang, S. B., Ng, C., Ungvari, G., and Xiang, Y. T. (2018). Mobile 
phone dependence, social support and impulsivity in Chinese university students. Int. 
J. Environ. Res. Public Health 15:504. doi: 10.3390/ijerph15030504

Narimani, M., and Ranjbar, M. J. (2016). The role of family cohesion and solitude 
feeling in student’s inclination to traumatic use of mobile phone. Commun. Res. 29, 
73–97. doi: 10.1007/BF01079755

Newmark, C. S., Frerking, R. A., Cook, L., and Newmark, L. (1973). Endorsement of 
Ellis' irrational beliefs as a function of psychopathology. J. Clin. Psychol. 29, 300–302. 
doi: 10.1002/1097-4679(197307)29:3<300::AID-JCLP2270290306>3.0.CO;2-R

Newzoo (2021). Global Mobile Market Report. Available at: https://newzoo.com/
insights/trend-reports/newzoo-global-mobile-market-report-2021-free-version.

Niu, G., Yao, L., Wu, L., Tian, Y., Xu, L., and Sun, X. (2020). Parental phubbing and 
adolescent problematic mobile phone use: the role of parent-child relationship and self-
control. Child Youth Serv. Rev. 116:105247. doi: 10.1016/j.childyouth.2020.105247

Nolan, L. J., and Jenkins, S. M. (2019). Food addiction is associated with irrational beliefs 
via trait anxiety and emotional eating. Nutrients 11:1711. doi: 10.3390/nu11081711

Okruszek, Ł., Aniszewska-Stańczuk, A., Piejka, A., Wiśniewska, M., and Żurek, K. 
(2020). Safe but lonely? Loneliness, anxiety, and depression symptoms and COVID-19. 
Front. Psychol. 11:579181. doi: 10.3389/fpsyg.2020.579181

Palgi, Y., Segel-Karpas, D., Ost Mor, S., Hoffman, Y., Shrira, A., and Bodner, E. (2021). 
Positive solitude scale: theoretical background, development and validation. J. Happiness 
Stud. 22, 3357–3384. doi: 10.1007/s10902-021-00367-4

Perlman, D., and Peplau, L. A. (1981). Toward a social psychology of loneliness. Pers. 
Relat. 22, 417–427. doi: 10.1016/S0191-8869(96)00204-8

Robertson, D. (2018). The philosophy of cognitive-behavioural therapy (CBT): Stoic 
philosophy as rational and cognitive psychotherapy. London: Routledge.

Sabanci, Y., and Çekiç, A. (2019). The relationship between irrational beliefs, 
resilience, psychological needs, cyberbullying and cyber victimization. Univ. J. Educ. Res. 
7, 700–706. doi: 10.13189/UJER.2019.070308

Sahu, M., Gandhi, S., and Sharma, M. K. (2019). Mobile phone addiction among 
children and adolescents: a systematic review. J. Addict. Nurs. 30, 261–268. doi: 10.1097/
JAN.0000000000000309

Scott, D. A., Valley, B., and Simecka, B. A. (2017). Mental health concerns in the digital 
age. Int. J. Ment. Heal. Addict. 15, 604–613. doi: 10.1007/s11469-016-9684-0

Sheldon, B. (2011). Cognitive-Behavioural therapy: Research and practice in health 
and social care. 2nd Edn. London: Routledge.

Soror, A. A., Hammer, B. I., Steelman, Z. R., Davis, F. D., and Limayem, M. M. (2015). 
Good habits gone bad: explaining negative consequences associated with the use of mobile 
phones from a dual-systems perspective. Inf. Syst. J. 25, 403–427. doi: 10.1111/isj.12065

Sun, J., Liu, Q., and Yu, S. (2019). Child neglect, psychological abuse and smartphone 
addiction among Chinese adolescents: the roles of emotional intelligence and coping 
style. Comput. Hum. Behav. 90, 74–83. doi: 10.1016/j.chb.2018.08.032

Sun, Z., Zhou, Y., Zhang, Y., Gui, B., and Liu, Z. (2022). Exploring deeper causes 
linking adolescents’ mental disorders to mobile phone use problems: grounded theory 
approach. JMIR Form. Res. 6:e31089. doi: 10.2196/31089

Takeo, M. (2014). Problematic mobile phone use and big-five personality domains. 
Indian J. Community Med. 39, 111–113. doi: 10.4103/0970-0218.132736

Tams, S., Legoux, R., and Léger, P.-M. (2018). Smartphone withdrawal creates stress: 
a moderated mediation model of nomophobia, social threat, and phone withdrawal 
context. Comput. Hum. Behav. 81, 1–9. doi: 10.1016/j.chb.2017.11.026

Tan, Ç., Pamuk, M., and Dönder, A. (2013). Loneliness and mobile phone. Procedia 
Soc. Behav. Sci. 103, 606–611. doi: 10.1016/j.sbspro.2013.10.378

Thyer, B. A., Westhuis, D., and Harrison, D. F. (1987). Irrational beliefs and phobic 
anxiety: a controlled clinical replication and a cautionary note. J. Anxiety Disord. 1, 
249–257. doi: 10.1016/0887-6185(87)90029-6

Troll, E. S., Friese, M., and Loschelder, D. D. (2021). How students’ self-control and 
smartphone-use explain their academic performance. Comput. Hum. Behav. 117:106624. 
doi: 10.1016/j.chb.2020.106624

Turner, M. J., Miller, A., Youngs, H., Barber, N., Brick, N. E., Chadha, N. J., et al. 
(2022). “I must do this!”: a latent profile analysis approach to understanding the role of 
irrational beliefs and motivation regulation in mental and physical health. J. Sports Sci. 
40, 934–949. doi: 10.1080/02640414.2022.2042124

Turner, M. J., and Moore, M. (2016). Irrational beliefs predict increased emotional and 
physical exhaustion in Gaelic football athletes. Int. J. Sport Psychol. 47, 187–199. doi: 
10.7352/IJSP.2016.47.187

Vezzoli, M., Colombo, A., Marano, A., Zoccatelli, G., and Zogmaister, C. (2021). Test 
for Mobile phone dependence: psychometric properties and confirmatory factor 
analysis. Curr. Psychol. 42, 714–725. doi: 10.1007/s12144-021-01449-5

Wacks, Y., and Weinstein, A. M. (2021). Excessive smartphone use is associated with 
health problems in adolescents and young adults. Front. Psych. 12:669042. doi: 10.3389/
fpsyt.2021.669042

Wang, A., Wang, Z., Zhu, Y., and Shi, X. (2022). The prevalence and psychosocial 
factors of problematic smartphone use among Chinese college students: a three-wave 
longitudinal study. Front. Psychol. 13:877277. doi: 10.3389/fpsyg.2022.877277

Warren, R., Zgourides, G., and Jones, A. (1989). Cognitive bias and irrational belief 
as predictors of avoidance. Behav. Res. Ther. 27, 181–188. doi: 
10.1016/0005-7967(89)90077-6

Weinstein, N., Hansen, H., and Nguyen, T. V. (2022). Definitions of solitude in 
everyday life. Personal. Soc. Psychol. Bull. 1-16. doi: 10.1177/014616722211159

Yang, X. J., Liu, Q. Q., Lian, S. L., and Zhou, Z. K. (2020). Are bored minds more likely 
to be addicted? The relationship between boredom proneness and problematic mobile 
phone use. Addict. Behav. 108:106426. doi: 10.1016/j.addbeh.2020.106426

Zakiei, A., Karami, J., Alikhani, M., Ghasemi, S. R., and Gilan, N. R. (2021). The 
relationship between alexithymia, irrational beliefs, positive and negative emotions with 
mental disorders. Hormozgan Med. J. 18, 392–402. doi: 10.13140/RG.2.1.5151.4083

Zhang, Y. M., Ding, Y. M., Huang, H. T., Peng, Q. W., Wan, X., Lu, G. L., et al. (2022). 
Relationship between insecure attachment and mobile phone addiction: a meta-analysis. 
Addict. Behav. 131:107317. doi: 10.1016/j.addbeh.2022.107317

Zhang, Y., Li, S., and Yu, G. (2020). The relationship between loneliness and mobile 
phone addiction: a meta-analysis. Adv. Psychol. Sci. 28:1836. doi: 10.3724/
sp.j.1042.2020.001836

Zhang, C., Liu, Q., Liu, H., and Lin, N. (2021). The impact of Chinese college students' 
perceived stress on anxiety during the COVID-19 epidemic: the mediating role of 
irrational beliefs. Front. Psych. 23:731874. doi: 10.1186/s12888-023-04730-y

Zhao, L. Y. (2016) College students, peer interaction irrational beliefs scale: 
Development and application. Dissertation of Master. Zhejiang Normal University.

https://doi.org/10.3389/fpsyg.2024.1453961
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1007/s12144-019-00464-x
https://doi.org/10.1007/s12144-019-00464-x
https://doi.org/10.1521/bumc.2022.86.1.1
https://doi.org/10.1556/2006.7.2018.105
https://doi.org/10.3389/fpsyg.2020.00813
https://doi.org/10.1037/1082-989X.1.2.130
https://doi.org/10.1037/h0054346
https://doi.org/10.3390/ijerph15030504
https://doi.org/10.1007/BF01079755
https://doi.org/10.1002/1097-4679(197307)29:3<300::AID-JCLP2270290306>3.0.CO;2-R
https://newzoo.com/insights/trend-reports/newzoo-global-mobile-market-report-2021-free-version%5d
https://newzoo.com/insights/trend-reports/newzoo-global-mobile-market-report-2021-free-version%5d
https://doi.org/10.1016/j.childyouth.2020.105247
https://doi.org/10.3390/nu11081711
https://doi.org/10.3389/fpsyg.2020.579181
https://doi.org/10.1007/s10902-021-00367-4
https://doi.org/10.1016/S0191-8869(96)00204-8
https://doi.org/10.13189/UJER.2019.070308
https://doi.org/10.1097/JAN.0000000000000309
https://doi.org/10.1097/JAN.0000000000000309
https://doi.org/10.1007/s11469-016-9684-0
https://doi.org/10.1111/isj.12065
https://doi.org/10.1016/j.chb.2018.08.032
https://doi.org/10.2196/31089
https://doi.org/10.4103/0970-0218.132736
https://doi.org/10.1016/j.chb.2017.11.026
https://doi.org/10.1016/j.sbspro.2013.10.378
https://doi.org/10.1016/0887-6185(87)90029-6
https://doi.org/10.1016/j.chb.2020.106624
https://doi.org/10.1080/02640414.2022.2042124
https://doi.org/10.7352/IJSP.2016.47.187
https://doi.org/10.1007/s12144-021-01449-5
https://doi.org/10.3389/fpsyt.2021.669042
https://doi.org/10.3389/fpsyt.2021.669042
https://doi.org/10.3389/fpsyg.2022.877277
https://doi.org/10.1016/0005-7967(89)90077-6
https://doi.org/10.1177/014616722211159
https://doi.org/10.1016/j.addbeh.2020.106426
https://doi.org/10.13140/RG.2.1.5151.4083
https://doi.org/10.1016/j.addbeh.2022.107317
https://doi.org/10.3724/sp.j.1042.2020.001836
https://doi.org/10.3724/sp.j.1042.2020.001836
https://doi.org/10.1186/s12888-023-04730-y

	Mobile phone dependence among Chinese university students: the contribution of irrational beliefs and solitude
	Introduction
	Literature review
	Mobile phone dependence
	Irrational beliefs and mobile phone dependence
	Solitude and mobile phone dependence
	Mediating effect of solitude for irrational beliefs and mobile phone dependence

	Method
	Participants
	Procedure
	Measures
	Irrational beliefs
	Solitude
	Mobile phone dependence
	Data analysis

	Results
	Descriptive statistics
	SEM results
	Common method variance
	Direct effects
	Mediation results

	Discussion
	Limitation and future direction

	References

