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Purpose: Previous studies have investigated the relationship between alexithymia and 
problematic mobile phone use (PMPU). However, yet gaps in identifying the internal 
mechanisms of this relationship remain. Hence, based on the Interaction of Person–Affect– 
Cognition–Execution model, the current research examined the mediating roles of college 
students’ social interaction anxiousness (SIA) and boredom proneness (BPS) in the relation-
ship between alexithymia and PMPU.
Methods: A total of 1300 college students (Mage = 20.36 years, SD = 0.97) were recruited 
from two universities in the southeast of China to complete a series of questionnaires, 
including the Toronto alexithymia scale, SIA scale, BPS scale, and mobile phone addiction 
index questionnaire. In order to conduct conservative predictions, the demographic variables 
(ie, gender) were controlled as covariates.
Results: The results of multiple mediation analysis showed that (1) alexithymia was 
positively linked with PMPU; (2) both SIA and BPS mediated the link between alexithymia 
and PMPU; and (3) a serial indirect pathway emerged (ie, alexithymia → SIA → BPS → 
PMPU).
Conclusion: These findings indicated that alexithymia could influence PMPU in a simple 
indirect way (parallel mediation) and in a complex indirect way (serial mediation). Besides, 
these findings provide some insights into the prevention and intervention of PMPU.
Keywords: alexithymia, social interaction anxiousness, boredom proneness, problematic 
mobile phone use, college students

Introduction
Since the beginning of the 21st century, information and communication technol-
ogies were developed rapidly. The use of a mobile phone has quickly increased 
globally. Simultaneously, these health consequences caused by using mobile phones 
anomalously have attracted to the public’s attention. Problematic mobile phone use 
(PMPU) is defined as one’s compulsive use of the mobile phone with the features of 
craving, dependence, tolerance, losing control, and increasing use to achieve 
satisfaction.1 The prevalence of PMPU has increased worldwide. For instance, 
based on the sample of Hong Kong adolescents, Leung observed that 27.4% 
adolescents were considered as PMPU.2 Then, Tavakolizadeh et al has reported 
36.7% university students in their sample were defined as PMPU.3 In recent years, 
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Wang and Zhang reported that 37.9% university students 
among a Chinese sample of 4000 university students were 
considered mobile phone addicts.4

On the one hand, the prevalence of PMPU has grown 
fast; on the other hand, the researchers found that PMPU 
can negatively affect multiple aspects of life. For example, 
it can cause physical and mental problems (eg, sleep dis-
turbance and depression),5,6 increase cognition and social 
problems,7,8 and impede academic performance.9,10 

Therefore, identifying the risk factors that might lead to 
PMPU and the internal mechanisms of the relationship 
between the risk factor and PMPU is of great significance.

Alexithymia is characterized by restrictions in the 
perception, differentiation and regulation of affects. It is 
considered to be an important vulnerability factor for the 
development of mental disorders.11,12 Moreover, previous 
studies showed that increased prevalence of alexithymia 
traits were found in patients with mental disorders, such 
as addictive disorders,13 anxiety disorders,14 and 
depression.15 Alexithymia is one of the risk factors that 
can lead to PMPU. Alexithymia refers to the one who has 
difficulties in identifying and describing the emotions of 
oneself and others and distinguishing feelings and bodily 
sensations and the externally oriented cognitive style.16 It 
has been demonstrated that alexithymia can cause PMPU 
in different samples of individuals.17–19 For example, 
previous studies reported that alexithymia is a critical 
predisposing factor for PMPU in Chinese college 
students.17,18 There is a relationship between alexithymia 
and PMPU. However, the internal mechanisms that 
account for this relationship are still unknown. 
Therefore, exploring the internal mechanism of this con-
nection was a key issue in the research field of PMPU.

A potential explanation for the etiology of PMPU is the 
Interaction of Person–Affect–Cognition–Execution (I-PACE) 
model, which proposes that the addictive behavior is the result 
of an interaction between predisposing variables, affective and 
cognitive responses to specific stimuli and executive 
functions.20 In this model, the P-component refers to predis-
posing variables, which represent the core characteristics of 
people who are likely to be involved in the addiction process.21 

Predisposing variables include general predisposing variables 
and behavior-specific predisposing variables. Alexithymia has 
a direct effect on PMPU and may influence PMPU through 
mediators such as cognitive factors and a person’s character-
istic variables. However, previous studies mainly pay attention 
to the cognitive factors that may explain the relationship 
between alexithymia and PMPU while neglecting the 

cognitive factors and personality variables.17,19 Therefore, 
this study aimed to investigate the influence of alexithymia 
on PMPU and the roles of potential cognitive factors and 
person’s characteristic variables among college students. 
Based on previous studies, we proposed the first hypothesis 
of the present study: alexithymia can positively predict PMPU 
among college students (H1).

SIA is defined as excessive fear in social situations, 
where one believes that he or she will do something 
embarrassing or have anxiety symptoms (eg, blushing or 
sweating) that will be humiliating.22 SIA was often seen as 
roughly equivalent to social phobia, which was named 
social anxiety disorder (SAD). In the previous studies, 
these two terms were often used interchangeably.23 A 
recent meta-analysis proved that a small-to-moderate asso-
ciation (r = 0.22, p < 0.001, CI [0.17–0.28]) between 
problematic smartphone use and anxiety.24 Moreover, 
empirical studies have shown that SIA is a critical factor 
that influences individuals’ PMPU.25,26

Meanwhile, previous studies found that SIA is posi-
tively correlated with alexithymia.27–29 For example, 
Dalbudak et al investigated the relationship between social 
interaction anxiety symptoms with alexithymia and uni-
versity students’ personality dimensions.28 They found a 
significantly positive correlation between alexithymia and 
social anxiety. Cheok and Proeve reported that SIA can be 
predicted by alexithymia.27 These results indicate that SIA 
may be an essential mediator (cognitive factor) that affects 
the relationship between alexithymia and PMPU. Based on 
the relevant studies and the above analysis, we proposed 
the second hypothesis of the current research: alexithymia 
can impact PMPU through the mediating role of SIA 
among college students (H2).

In contrast to boredom, BPS is a personality trait, in 
particular, an individual’s disposition to experience 
boredom.30 Research has shown that BPS can predict 
PMPU. The pathway model of PMPU proposes that BPS is 
one of the extraversion pathways that account for PMPU. 
This pathway highlights that uncontrolled desires of using 
mobile phones are driving by the constant need for stimula-
tion, such as driving by sensation-seeking.31 Previous studies 
also showed that BPS is closely associated with sensation- 
seeking.32 This evidence indicates that people may seek 
novel stimuli to arouse themselves to the optimal level 
when they felt a high level of boredom in daily life.33 Due 
to the customization and multiple functions of mobile 
phones, in this case, boredom-prone people can obtain 
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adequate stimulation across time and situations from the 
mobile phone.

Moreover, previous studies found that BPS is positively 
correlated with alexithymia.33,34 For example, Chen inves-
tigated the relationship between alexithymia symptoms 
with anxiety and depression in university students.34 They 
found a significantly positive correlation between alexithy-
mia and BPS. Zhang et al reported that BPS could be 
predicted by alexithymia.33 These results indicate that 
BPS may be an important mediator (personality factor) 
that affect the relationship between alexithymia and 
PMPU. Based on the relevant studies and the above analy-
sis, we proposed the third hypothesis of the current study: 
alexithymia can exert an impact on PMPU through the 
mediating role of BPS among college students (H3).

With the rapid development of technology applications, 
mobile phones allow individuals to escape face-to-face 
interactions or immediate responses and create a less inti-
mate circumstance than real-life interactions.35 These 
functions of mobile phones provide adolescents with 
social anxiety another tool to interact with others. This 
may will lead individuals to escape from real-life interac-
tions and immediate responses and increase the possibility 
of communicating with others via mobile phones. 
Moreover, a multitude of previous studies have found 
that the adolescents with social anxiety prefer online social 
interaction than face-to-face communication and were 
more inclined to use the mobile phone.36–38

Anxiety is considered as a kind of negative emotion. 
Previous studies have proven that individuals who felt 
boredom often experience negative affect,39 which indi-
cated that boredom proneness correlates with anxious 
psychopathology.40–42 In fact, negative affect is concep-
tualized as a primary cause of experiencing boredom.43 

Moreover, the directionality between negative affect (ie, 
anxiety) and boredom has been investigated with experi-
ments and momentary ecological assessment. The results 
of the previous studies revealed that negative affect influ-
ences boredom.42,44 Furthermore, a lot of prior research 
has proven that BPS was correlated with PMPU.45,46 The 
above analysis showed that alexithymia may affect PMPU 
through the influence of SIA and BPS. In other words, SIA 
(cognitive factor) and BPS (personality factor) may act as 
serial mediators in the relationship between alexithymia 
and PMPU. Consequently, we proposed the last hypothesis 
of this study: alexithymia can exert an impact on mobile 
phone use through serial mediation of SIA and BPS 
among college students (H4).

The Current Study
The primary purpose of this study can be expressed in two 
aspects. First, the current research explores the internal 
mechanisms of the relationship between alexithymia and 
PMPU and provides a scientific basis for preventing 
PMPU among college students. Second, based on the 
analysis and the pieces of evidence from the previous 
studies, we plan to examine whether SIA (cognitive factor) 
and BPS (personality factor) play parallel and multiple 
mediators between the relationship of alexithymia and 
PMPU. Based on the I-PACE model and the results of 
the existing empirical studies, we assumed that (a) alex-
ithymia can positively predict PMPU; (b) SIA and BPS 
would mediate the link between alexithymia and PMPU in 
a parallel way; and (c) SIA and BPS would mediate the 
relationship between alexithymia and PMPU in a serial 
way. All assumptions are shown in Figure 1.

Many empirical studies have indicated that alexithymia 
can lead to PMPU.17–19 However, the internal mechanisms 
of this relationship are still unknown. The present study 
constructed a multiple mediation model to explore the 
internal mechanisms of this relationship by integrating 
separate models. From a statistical and practical view, a 
multiple mediation model can not only offer more advan-
tages than a simple mediation model,47 but also can inte-
grate multiple mediation variables, and enable to 
comprehensively examine the complex processes and 
mechanisms of how the independent variables exert an 
influence on the dependent variables.

Methods
Participants
One thousand and three hundred college students were 
recruited as volunteers from two universities that are 
local in the Fujian and Zhejiang province of China by 
convenience sampling and took part in the current study. 
They were asked to complete the Internet-based survey via 
QR code. A total of 1267 participants were valid, which 

Figure 1 The multiple mediation model.
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accounted for 97.46% of the total sample. The college 
students who completed the survey below two standard 
deviations (SD) of the average time were excluded (N = 
33). The participants’ age was ranged from 18 to 30 years, 
with a mean (M) age of 20.36 years (SD = 0.97). 
Specifically, this study’s final sample included 750 females 
(59.19%) and 517 males (40.81%). All participants 
reported that they have one constant Internet-accessible 
mobile phone. This study was authorized by the Ethics 
Committee of School of Education at Fujian Polytechnic 
Normal University, which was conducted per the 
Declaration of Helsinki. Participants who agreed to parti-
cipate in the study gave their informed consent.

Procedures
The questionnaire’s content and procedures were discussed 
with the psychological services departments of all partici-
pating universities before sampling. The participants were 
informed that their responses to questionnaires would be 
anonymous and confidential, and the data collected would 
be used for academic research. Then, the participants have 
received a QR code from their instructor and were asked to 
complete the survey via the QR code, which linked to the 
Chinese Star Survey website. This survey took approxi-
mately 20 minutes to complete all questionnaires. No 
incentives were provided to the participants.

Measurements in This Study
The PMPU was measured by the Mobile Phone Addiction 
Index (MPAI).2 This scale contains 17 items that assess the 
PMPU through the following four dimensions, withdra-
wal/escape, losing control and receiving complaints, anxi-
ety, and craving, and loss of productivity. This scale was 
rated on a five-point scale, which one means not at all and 
five means always. The participants who reported higher 
scores on this scale indicate that there was a greater 
tendency of PMPU. Numbers of existing researches have 
demonstrated that the MPAI has good reliability and valid-
ity in Chinese youths and colleges.25,46 The Cronbach’s α 
coefficient of the MPAI scale was 0.90 in the current 
study.

The Toronto Alexithymia-20 Scale (TAS-20) was used 
to evaluate the alexithymia.48 This scale is a self-report 
instrument with 20 items (ie, “I am often confused about 
my emotions”), which contains three aspects: (a) difficul-
ties in describing feelings (DDF) (b) externally oriented 
thinking (EOT); and (c) difficulties in identifying feelings 
(DIF). TAS-20 was rated on a five-point scale, which one 

means strongly disagree and five means strongly agree. 
The higher score of the 20 items representing more severe 
alexithymia symptoms. TAS-20 has been proven to be a 
reliable and valid instrument in Chinese populations.49 

The Cronbach’s α coefficient of the TAS-20 scale was 
0.86 in the current study.

SIA was assessed by the Social Interaction 
Anxiousness Scale (SIAS), which was developed by 
Leary and Kowalski.50 This scale is a 15-item scale that 
evaluates the subjective anxiety and distress of the parti-
cipants when they interact with different types of interac-
tive partners (eg, strangers). In addition, it can also 
measure the subjective anxiety of people in distress in 
different social situations (ie, parties and job interviews). 
This scale is a seven-point Likert scale from “Not at all 
characteristic of me” to “Extremely characteristic of me”, 
and the total scores are considered as the SIA index. A 
higher score means higher levels of subjective interaction 
anxiety. The SIAS-20 has been proven to be a reliable, 
effective instrument and has good validity and reliability 
in Chinese populations.51 The Cronbach’s α coefficient 
was of this scale 0.87 in the current study.

The Boredom Proneness Scale short form (BPS-SF) 
was developed by Vodanovich et al in 2005.52 BPS-SF is 
a two-factor short form with a 12-item measure. The BPS- 
SF is composed of two subscales: internal stimulation (6 
items; eg, “I find it easy to entertain myself”.) and external 
stimulation (6 items; eg, “Unless I am doing something 
exciting, even dangerous, I feel half dead and dull”.). It is 
scored using a seven-point Likert scale. Response options 
range from “1 = Highly disagree” to “7 = Highly agree”. 
The scale is reliable and valid.29 In the current study, we 
used the scale’s Chinese version and the Cronbach’s α 
value for our sample was 0.78.53

All statistical analysis was performed by SPSS soft-
ware for Windows version 25.0 (SPSS, Inc., Chicago, IL) 
and the macro developed for the SPSS (ie, SPSS 
PROCESS macro).54 First, descriptive statistics and corre-
lational analyses were performed to descript and explained 
the relationship among the main variables (Hypothesis 1). 
After that, SIA (Hypothesis 2) or BPS (Hypothesis 3) as 
the potential mediator in the relationship between alex-
ithymia and PMPU was tested by the Model 4 of SPSS 
PROCESS macro separately.54 Finally, Model 6 of the 
macro was performed to test the chain mediation effect 
of SIA and BPS (Hypothesis 4) analysis. It is worthy of 
knowing that the significance of the mediating effects was 
tested at 95% confidence intervals generated by 5000 
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bootstrap samples and the statistical tests in this study 
were two-tailed with the alpha set at 0.05.

Result
Preliminary Analyses
Common Method Bias
Anonymous responses, reverse scores, and statistical ana-
lysis were applied to control the possible common method 
bias in the current study. In the data collection period, the 
anonymous responses and reverse scores method were 
performed. Besides, in the data analysis period, the 
Harman single factor method was conducted to test the 
common method bias.53,55 Harman’s single factor test is 
one technique to identify common method variance. If a 
single factor emerges or one general factor will account for 
the majority of the covariance among the measures, then it 
is concluded that a substantial amount of common method 
variance is present. The results showed that eleven factors 
were obtained after the exploratory factor analysis, and the 
interpretation rate of the first factor (24.20%) was lower 
than the threshold of 40%, which suggested that there was 
no serious common method bias.

Description and Correlation Statistics
For the demographic variables, such as gender and age, we 
did not observe positively or negatively associated with 
PMPU (the outcome variable). Hence, the demographic 
variables were excluded in the following analyses.

As expected, we found that alexithymia was positively 
associated with SIA, BPS, and PMPU. Also, SIA was 
positively associated with alexithymia, PMPU, and BPS. 
Besides, the BPS was positively associated with alexithy-
mia, SIA, and PMPU. Table 1 shows the description 
indexes (ie, M and SD) and the correlation results of the 
main variables.

Testing the Mediation Role of Social 
Interaction Anxiousness
Testing the mediation role of SIA (Hypothesis 2) 
between alexithymia and PMPU was performed via the 
PROCESS macro with Model 4. The results showed that 
alexithymia was positively related to PMPU (β = 0.39, p 
< 0.001) and SIA (β = 0.60, p < 0.001). Moreover, both 
alexithymia (β = 0.39, p < 0.001) and SIA (β = 0.33, p 
< 0.001) were positively related to PMPU. Furthermore, 
the result of bias-corrected percentile bootstrap analysis 
revealed that the mediator of SIA accounted for 33.86% 
of the total effect on the relationship between alexithy-
mia and PMPU was significant (ab = 0.20, SE = 0.02, 
95% CI = [0.15, 0.24]). More details can be seen in 
Table 2. Therefore, social interaction anxiousness par-
tially mediated the relationship between alexithymia and 
problematic mobile phone use, which supporting 
Hypothesis 2.

Testing the Mediation Role of BPS
Testing the mediation role of BPS (Hypothesis 3) between 
alexithymia and PMPU was performed via the PROCESS 
macro with Model 4. The results showed that alexithymia 
was positively related to PMPU and BPS (βalexithymia = 
0.38, p < 0.001; βBPS = 0.87, p < 0.001). Moreover, both 
alexithymia (β = 0.38, p < 0.001) and BPS (β = 0.34, p < 
0.001) were positively related to PMPU. Furthermore, the 
result of bias-corrected percentile bootstrap analysis 
revealed that BPS had a significant mediation effect on 
the relationship between alexithymia and PMPU (ab = 
0.21, SE = 0.03, 95% CI = [0.15, 0.27]), which accounted 
for 35.55% of the total effect (more details can be seen in 
Table 3). Therefore, BPS partially mediated the relation-
ship between alexithymia and PMPU, which supports 
Hypothesis 3.

Table 1 Descriptive Statistics and Inter-Correlations Between the Main Variables (N = 1267)

M SD 1 2 3 4 5 6

1. Gender 0.59 0.49 1 – – – – –
2. Age 20.36 0.97 −0.10** 1 – – – –

3. TAS 2.61 0.50 −0.00 −0.02 1 – – –

4. MPAI 2.78 0.72 0.05 −0.06 0.40** 1 – –
5. SIA 3.12 0.62 0.18** −0.06* 0.48** 0.41** 1 –

6. BPS 3.49 0.73 −0.09** −0.08** 0.59** 0.40** 0.43** 1

Note: *p < 0.05; **p < 0.01. 
Abbreviations: M, mean; SD, standard deviation, Gender was dummy coded, which zero stands for male, and one stands for female; TAS, alexithymia; MPAI, mobile phone 
addiction index, which was used to measure the problematic mobile phone use (PMPU); SIA, social interaction anxiousness; BPS, boredom proneness.
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Testing the Multiple Mediation Model
We utilized Model 6 of PROCESS to examine the multiple 
mediation model (Hypothesis 4).54 The results showed that 
all pathway coefficients were significant, more details can 
be seen in Table 4 and Figure 2. More specifically, the 
pathways for “TAS→SIA→MPAI” (indirect effect = 0.18, 
95% CI = [0.13, 0.22]), and “TAS→BPS→MPAI” (indir-
ect effect = 0.14, 95% CI = [0.08, 0.19]) were significant, 
which suggested that SIA and BPS mediated the associa-
tion between alexithymia and PMPU. Similarly, the 
sequential pathway for “TAS→SIA→BPS→MPAI” was 

significant (indirect effect = 0.02, 95% CI = [0.01, 
0.03]), implying that alexithymia was serially associated 
with higher SIA (β = 0.60, p < 0.01), higher BPS (β = 
0.21, p < 0.01), as well as PMPU (β = 0.19, p < 0.01).

By the same token, the residual direct pathway for 
“TAS → MPAI” was also significant (β = 0.25, p < 
0.01). Thus, SIA and BPS mediated the relation between 
alexithymia and PMPU, not only in parallel way but also 
sequentially way. Summarily, this multiple mediation 
model accounted for a significant amount of variance in 
college students’ PMPU, which supporting Hypothesis 4.

Table 2 Testing Social Interaction Anxiousness as a Mediator in the Relationship Between Alexithymia and Problematic Mobile Phone 
Use (N = 1267)

Criterion Predictors R R2 F β Boot LLCI Boot ULCI t

SIA TAS 0.48 0.23 375.65*** 0.60 0.54 0.66 19.38***

MPAI TAS 0.48 0.23 184.23*** 0.39 0.31 0.47 9.47***
SIA 0.33 0.27 0.39 10.13***

Notes: ***p < 0.001. Standardized regression coefficients were reported. Bootstrap sample size = 1000. 
Abbreviations: TAS, alexithymia; MPAI, mobile phone addiction index, which was used to measure the problematic mobile phone use (PMPU); SIA, social interaction 
anxiousness; LL, low limit; UL, upper limit; CI, confidence interval.

Table 3 Testing Boredom Proneness as a Mediator in the Relationship Between Alexithymia and Problematic Mobile Phone Use 
(N = 1267)

Criterion Predictors R R2 F β Boot LLCI Boot ULCI t

BPS TAS 0.59 0.35 690.98*** 0.87 0.78 0.93 26.27***

MPAI TAS 0.45 0.20 158.53*** 0.38 0.29 0.47 9.47***
BPS 0.24 0.18 0.30 7.72***

Notes: Standardized regression coefficients were reported. Bootstrap sample size = 1000. ***p < 0.001. 
Abbreviations: TAS, alexithymia; MPAI, mobile phone addiction index, which was used to measure the problematic mobile phone use (PMPU); BPS, boredom proneness; 
LL, low limit; UL, upper limit; CI, confidence interval.

Table 4 Testing the Pathways of the Multiple Mediation Model (N=1267)

Effect β SE 95% Boot LLCI 95% Boot ULCI

Direct effects

TAS → SIA 0.60*** 0.03 0.54 0.66

TAS → BPS 0.74*** 0.04 0.67 0.81
SIA → BPS 0.21*** 0.03 0.16 0.27

TAS → MPAI 0.25*** 0.05 0.16 0.34

SIA → MPAI 0.29*** 0.03 0.23 0.36
BPS → MPAI 0.19*** 0.03 0.13 0.25

Indirect effects
TAS→SIA→MPAI 0.18 0.02 0.13 0.22

TAS→BPS→MPAI 0.14 0.03 0.08 0.19

TAS→SIA→BPS→MPAI 0.02 0.01 0.01 0.04

Notes: Standardized regression coefficients were reported. Bootstrap sample size = 1000. ***p < 0.001. 
Abbreviations: TAS, alexithymia; MPAI, mobile phone addiction index, which was used to measure the problematic mobile phone use (PMPU); SIA, social interaction 
anxiousness; BPS, boredom proneness; LL, low limit; UL, upper limit; CI, confidence interval.
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Discussion
The current research aims at gaining a deeper understanding 
of the internal mechanism between alexithymia and PMPU. 
Based on the theoretical and empirical analysis, we exam-
ined the multiple mediating roles of SIA and BPS (parallel 
and serial) in the relationship between alexithymia and 
PMPU among university students. The hypothesized multi-
ple mediators model (SIA and BPS) was supported by the 
results. This result highlights the important role of SIA and 
BPS in the impact path of alexithymia and PMPU. In addi-
tion, this result also offers valuable insights into prevention 
and intervention. More specifically, in the current study, a 
positive correlation between alexithymia and PMPU was 
observed, and a significant positive predictive role of alex-
ithymia to PMPU was also detected. These findings are in 
line with previous studies.17–19 It can be reasoned that 
alexithymia is a vital risk factor for PMPU. Therefore, the 
first hypothesis of this study was validated.

SIA as a Mediator
SIA played a mediating role in the relationship between 
alexithymia and PMPU, which is indicated by the results. 
Hence, the hypothesis H2 was validated. SIA refers to the 
tendency to fear and avoid social interactions due to con-
cern about being negatively evaluated, rejected or 
embarrassed.56 Alexithymia is considered to be a stable 
personality trait and has been linked to psychological 
symptoms, including social interaction anxiety.29,57 

Individuals with alexithymia could not meet regular social 
needs due to their inability to identify, describe, and com-
municate feelings to others, which may lead to interaction 
anxiety. Accordingly, they would reduce interaction anxi-
ety by adopting other forms of social interaction to com-
pensate for their unmet needs in real life. Mobile phone, as 
the most common social tool, could meet their social needs 
in the virtual network. Therefore, individuals are more 
likely to have problematic phone use if they have a high 
level of alexithymia symptoms.

BPS as a Mediator
The findings of the current study indicated that college 
students with high levels of alexithymia symptoms tend to 
experience boredom that subsequently leads to PMPU, 
which suggested that BPS also played a mediating role 
in the relationship between alexithymia and PMPU. 
Therefore, the hypothesis H3 was validated. The result 
showed that alexithymia was positively associated with 
boredom proneness. This result was in line with prior 
research documenting the mediating role of boredom pro-
neness in the relationship between unfavorable factors (ie, 
alexithymia) and individual maladaptive behaviors (ie, 
PMPU).33,58,59 Moreover, the I-PACE model emphasizes 
that addictive behavior is the result of an interaction 
between predisposing variables, affective and cognitive 
responses to specific stimuli and executive functions.20 

Hence, the college students with a high score of alexithy-
mia are susceptible to feel bored, and finally, lead to the 
PMPU.

In addition, we observed that boredom proneness was 
positively associated with PMPU. This finding was con-
sistent with the Compensatory Internet Use Theory,60 

which hypothesizes that the individuals in distressing con-
ditions (ie, interpersonal interaction dilemma) have a 
strong motivation to compensate for their psychosocial 
problems via the internet. Consequently, college students 
with the alexithymia symptoms tend to use mobile phone 
as a kind of social interaction strategy to evade from 
boredom experience due to that they could not identify 
and describe the feelings of others when they interacted 
with others. Their over-reliance on mobile phone might in 
turn lead to PMPU.

SIA and BPS as Mediators
More importantly, we also observed that alexithymia can 
exert an impact on PMPU through the serial mediation of 
SIA and BPS among college students. Therefore, the final 
hypothesis of the current study was validated. These find-
ings support the viewpoint of the I-PACE model, which 
asserts that addictive behavior is the result of an interac-
tion between predisposing variables, affective and cogni-
tive responses to specific stimuli and executive 
functions.15 According to the I-PACE model (personal 
factors), personality traits, biological variables, and psy-
chopathology, which may influence excessive mobile 
phone use.53,61,62 In the current study, we found that 
those who have difficulties in identifying and describing 

Figure 2 The pathway coefficients of multiple mediation model. ***p < 0.001.
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the emotions of oneself and others were increasing the 
level of SIA and BPS and finally led to the PMPU, 
which was in line with the I-PACE model. Moreover, 
these negative cognitive and emotional experiences may 
enhance the avoidance of the individuals’ real-life com-
munication, thereby finally increasing the possibility to use 
the mobile phone problematic when they try to interact 
with others via the internet.

This study, from a cognitive and personality perspec-
tive, provides an in-depth elucidation of the specific inter-
nal psychological mechanisms about how alexithymia 
accounts for PMPU. When university students have alex-
ithymia symptoms, such as they have difficulties in iden-
tifying and describing the emotions of oneself and others 
to some degree, the quality and efficiency of social inter-
action of these students would tend to a low level and 
make them anxious. A lot of anxiety due to the low level 
of social interaction makes individuals feel bored interact-
ing with others and making the individuals seek the novel 
stimulus. These reactions to the personal factors are impor-
tant in I-PACE, and include risk or buffering paths to 
excessive mobile phone use, such as cognitive bias, cop-
ing, and disinhibition.21,63 Such response/reaction vari-
ables can exacerbate or lessen how personal factors 
influence mobile phone overuse.

Implications for Practice
The findings of the current study have vital implications 
for practice. First, given that BPS is a critical factor that 
explains how alexithymia exerts an impact on PMPU. It 
seems that reducing the BPS of the individuals may reduce 
the PMPU not only for the people with alexithymia symp-
toms but also for the individuals without alexithymia. 
Hence, the practitioners can develop some courses or 
activities with novel stimuli to help the boredom-prone 
people to arouse themselves to the optimal level. Second, 
given that SIA is another critical factor that explains how 
alexithymia exerts an impact on PMPU. It seems that 
reducing the social interaction anxiety of the students 
will be a useful way to reduce the PMPU. Therefore, the 
school curriculum can aim at teaching some social inter-
action skills to college students, and the practitioners can 
provide some face-to-face interactions for the individuals 
to practice the skills that learned from the course. 
Generally, the current study provides guidance to practi-
tioners who seek to identify potential leverage points in 
the prevention of PMPU.

Limitations and Future Directions
In summary, this study examines the multiple mediating roles 
of SIA and BPS and provides a deeper understanding of the 
internal mechanism between alexithymia and PMPU. 
However, some limitations should be noted. First, self- 
reported method was applied to collect the data points, 
which may cause recall bias. Although the result showed 
that no common method biases were observed in the current 
study. Hence, it is a need to collect data to replicate the results 
from multiple sources. Second, the cross-sectional design was 
used in this study. Although we have controlled the covariates 
in the analyses and did some supplementary analyses to 
improve the explanatory power, owing to the non-experimen-
tal design, it was impossible to draw causal conclusions. The 
current results should be validated with the experimental 
design in the future. Third, emotional intelligence (EI) is the 
ability to reason about emotions and utilize affect-laden infor-
mation to guide one’s thinking as well as actions. EI is widely 
regarded as an important predictor of a diverse set of health 
and life success outcomes. There is growing evidence to 
demonstrate the role that EI plays in the development of 
both substance use and behavioral addictions.64 EI has been 
found to have both a direct effect on gaming addiction severity 
and indirect effect via escape motivation—a form of avoid-
ance coping.65,66 The above studies indicated that EI plays in 
the development of both substance use and behavioral addic-
tions. What is the role of EI between alexithymia and PMPU is 
needed to explore in the future. Finally, since these data were 
collected within university students, the applicability of the 
results should be validated with diverse populations in the 
future.

Conclusion
In summary, based on the Interaction of Person–Affect– 
Cognition–Execution model, this study examines the multi-
ple mediating roles of SIA and BPS and aim at providing a 
deeper understanding of the internal mechanism between 
alexithymia and PMPU. We constructed a multiple mediation 
model to explore the internal mechanisms of this relationship 
by integrating separate models. The findings indicated that 
Alexithymia was positively linked with PMPU; (2) both SIA 
and BPS mediated the link between alexithymia and PMPU; 
and (3) a serial indirect pathway emerged (ie, Alexithymia → 
SIA → BPS → PMPU). In other words, the alexithymia 
symptoms not only can influence PMPU in a simple indirect 
way (parallel mediation) by simultaneously increasing social 
interaction anxiousness and boredom proneness but also in a 
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complex indirect way (serial mediation) by increasing the 
level of boredom proneness through increasing social inter-
action anxiousness. Besides, these findings provide some 
insights into the prevention and intervention of problematic 
mobile phone use. More specifically, the practitioners can 
develop some courses or activities with novel stimuli to help 
the boredom-prone people to arouse themselves to the opti-
mal level or the designer of the school curriculum can 
develop some social interaction skills classes to college 
students for the individuals to practice the skills that learned 
from the course.
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