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Titulo: Adiccién al teléfono mévil y ansiedad social entre adolescentes
chinos: papel mediador de los problemas interpersonales.

Resumen: Objetivos: Con frecuencia se ha informado que la adiccion al te-
léfono movil (MPA) esta correlacionada con trastornos psicologicos como
la depresion, el estrés y la ansiedad entre la poblacion joven. Sin embargo,
el grado en que estos factores se correlacionan con el AMP y el mecanismo
potencial subyacente a esas relaciones son concluyentes. Este estudio tuvo
como objetivo investigar la asociacién entre el nivel de AMP y la ansiedad
social entre adolescentes chinos y examiné el efecto de mediacién de los
problemas interpersonales entre ellos. Méfodos: Una muestra de 1027 estu-
diantes escolares seleccionados mediante un método de muestreo aleatorio
por conglomerados estratificados respondi6 a cuestionarios sobre el indice
MPA, la escala de ansiedad por interaccién social, el inventario de proble-
mas interpersonales y variables demograficas. Se realizaron analisis de co-
rrelacion de Spearman y de regresion lineal multiple para investigar el al-
cance de la asociacion entre la AMP y la ansiedad social, y la prueba de So-
bel y el muestreo de arranque confirmaron el papel mediador de los pro-
blemas interpersonales. Resultados: De todos los estudiantes de nuestro es-
tudio, el 5,9% tenfan AMP, y la puntuacién de AMP se correlacioné positi-
vamente con la ansiedad social después de controlar las variables demogra-
ficas en el modelo ajustado. El analisis de regresion de mediacién maltiple
revel6 que el problema interpersonal era un mediador parcial significativo
entre la AMP y la ansiedad social. Conclusion: Los adolescentes del AMP
fueron un subgrupo de poblacién que necesita prestar mds atencién para
prevenir la ansiedad social. Mejorar los problemas interpersonales podria
ser un enfoque eficaz para abordar la ansiedad social inducida por el AMP
en los adolescentes.

Palabras clave: Adiccién al teléfono mévil. Ansiedad social. Problemas in-
terpersonales. Mediacién.

Abstract: Objectives: Mobile phone addiction (MPA) has frequently report-
ed to be correlated with psychological disorders such as depression, stress
and anxiety among young population. However, the extent to which these
factors are correlated with MPA and the potential mechanism underlying
those relationships are conclusive. This study aimed to investigate the as-
sociation between MPA level and social anxiety among Chinese adoles-
cents, and examined the mediation effect of interpersonal problems be-
tween them. Mezhods: A sample of 1027 school-based students selected by a
stratified-cluster random sampling method responded to questionnaires re-
garding MPA Index, Social Interaction Anxiousness Scale, Interpersonal
Problems Inventory, and demographic variables. Spearman correlation and
multiple linear regression analyses were performed to investigate the extent
of the association between MPA and social anxiety, and Sobel test and
bootstrapping sampling confirmed the mediating role of interpersonal
problems. Resuits: Of all students in our study, 5.9% were MPA, and MPA
score was positively correlated with social anxiety after controlled for de-
mographic variables in the adjusted model. Multiple mediation regression
analysis revealed that the interpersonal problem was a significant partial
mediator between MPA and social anxiety. Conclusion: The MPA adoles-
cents were a subgroup population who need to pay more attention to pre-
vent social anxiety. Improving interpersonal problems might be an effec-
tive approach to deal with MPA-induced social anxiety in adolescents.
Keywords: Mobile phone addiction. Social anxiety. Interpersonal pro-
blems. Mediation.

Introduction

The use of digital technology has grown rapidly during the
last couple of decades and the advent of mobile phone has
remarkably changed people’s life to make our life conven-
ient. Given the versatility and convenience that mobile
phone provide to our daily lives, the number of mobile
phones owners is dramatically increasing worldwide in recent
years (Burchell, 2015; Elhai et al,, 2017). The number of
mobile phone users was approximately 7.33 billion in 2023
worldwide, which accounts for approximately 91.04% of the
global population (BankMyCell, 2023). According to the lat-
est official statistics, the number of mobile internet users in
China has reached 1.047 billion up to August 2022, which
accounts for 99.6% of the China’s netizens (China Internet
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Network Infomation Center (CNNIC), 2022). However, exces-
sive use of mobile phones could result in problems such as
mobile phone addiction (MPA) (Choi et al.,, 2015). MPA is
defined as excessive dependence or inability to regulate to
control the impulse to use mobile phones, which is broadly
deemed as a subset of behavioral or technological addition
and would eventually lead to negative consequences in daily
life (Billieux 2012). MPA has several synonyms in literature
such as “problematic mobile phone use”, “mobile phone
dependence”, and “smartphone addiction”. Adolescents and
colleges students are particularly at high risk of developing
MPA (Bai et al., 2020), as they are usually mentally immature
and have less self-regulatory ability (Li et al., 2018). Adoles-
cents and young adults are the largest and fastest growing
groups of mobile phone users, and MPA among children
and adolescents has become a concern for all(Sahu et al.
2019). A meta-analysis showed the average prevalence of
MPA among Chinese college students was approximately
23% (Tao, 2018). MPA is closely related to many psycholog-
ical and behavioral problems such as depression, stress, anxi-
ety, poor sleep quality, and maladaptive behavioral difficul-
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ties (Cui et al., 2021; Liu et al., 2019; Thomee, 2018; Visnjic
et al., 2018). The adverse effects of excessive and improper
mobile phone usage can block the face-to-face communica-
tion and even lead to poor psychological health (Pierce,
2009; Tayama, 2011). Previous studies showed that there was
a partial effect between mobile phone use and social an-
xiety(Bai et al., 2022; X. Li et al., 2022; You et al., 2019).
These studies highlight the need to evaluate the link between
mobile phone use and psychological impairment in the
young population.

Social anxiety refers to an individual’s experience of neg-
ative emotions such as wortties, fears, and nervousness under
social situation (Li et al., 2003). Previous study reported that
anxiety disorders are the most frequent conditions in chil-
dren and adolescents (Merikangas et al., 2009). Subjects with
social anxiety prefer communications through mobile tech-
nology devices rather than face-to face communication (Ren
et al., 2017). Generally, social anxiety persists from child-
hood to adolescence and social anxiety in college students
was reported as high as 45.7% (Li et al., 2019). An increasing
amount of evidence showed that the mobile phone addiction
level was linked to interpersonal problems and negative
emotions such as anxiety (Beranuy et al., 2009). In addition,
people with high anxiety are often uncomfortable with per-
sonal communication, thereby experiencing some extensive
interpersonal difficulties (Nepon et al.,, 2011). Thus, an un-
derlying association among mobile phone addiction, social
anxiety, and interpersonal problems is suspected. However,
the extent of influence of the mobile phone addiction level
on the undesirable emotion is yet to be elucidated. Does in-
terpersonal relationship play a role in the relationship be-
tween mobile phone addiction and negative emotion such as
social anxiety?.

In order to address the above concerns, this study re-
cruited high school students and low-grade college students,
who are typical groups of adolescent and young mobile us-
ers. We aimed to: 1) assess the prevalence of MPA among
adolescents and young adults; 2) estimate the effects of mo-
bile phone addiction levels on social anxiety among; 3) ex-
amine the mediating role of interpersonal problems between
MPA levels and social anxiety.

Methods

Study population

A stratified random sample was used to selected students
in senior high school and university from three different re-
gions (Shannan, Guanzhong, and Shanbei) according to the
district distribution in the Shaanxi province, China. The pat-
ticipants were asked to complete a 20-min questionnaire
packet independently. A total of 1249 participants filled out
the questionnaires, and 42 were excluded due to failure of
competition. Finally, the sample consisted of 1207 adoles-
cents from 16 junior high schools and high schools were re-
cruited and analyzed. This study was reviewed and approved
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by the Academic Ethics Committee of Xian Jiao Tong Uni-
versity Health Science Center and was conducted in accord-
ance with the Declaration of Helsinki.

Measurements
Mobile phone addiction levels

Adolescents Mobile phone addiction level was assessed
by the Mobile Phone Addiction Index (MPAI) that devel-
oped by Leung in 2008 (Leung, 2008). The MPAIT has been
confirmed to have good reliability and validity in Chinese
samples (Yang et al., 2020). This measurement tool is con-
sisted of 17 items that assessed four aspects of mobile phone
addictions: (1) inability to control craving (7 items, such as “I
am obsessed with my mobile phone” ; (2) feeling anxiety and
lost (5 items, such as “I feel anxious if I have not checked
for messages or switched on my mobile phone for some
time”; (3) withdrawal/escape (3 items, such as “I feel lost
when I do not have my mobile phone with me” ; (4) loss of
productivity (2 items, such as “I prefer to play with my mo-
bile phone rather than deal with urgent tasks” . Each of the
17-item MPAT scale is rated on a five-point Likert scale (1 =
“not at all”, 2 = “rarely”, 3 = “occasionally”, 4 = “often”, 5
= “always”). The total score ranged from 17-85. High scores
indicated a high level of mobile phone addic-
tion/dependence. According to the classification critetia re-
ported by Young, 1998 (Young, 1998), the score of 17-31
was classified as “non-addiction”, 32-56 represented “possi-
ble MPA”, and > 57 indicated “mobile phone addiction”. In
the current sample, MPAI scores showed good internal con-
sistency (Cronbach’s alpha = 0.881) which showed good va-
lidity of scale.

Mobile phone use

Mobile phone usage was examined by asking three ques-
tions to the participants: “How much time do you spend on
your mobile phone per day on averager”, “how long have
you been using the mobile phoner”, and “how much do you
spend average monthly on your mobile phone?”

Social anxiety

Social anxiety is one of the most prevalent mental health
disorders, which is characterized by excessive fear of social
networking (Hoff et al., 2017). The 18 items on the social
anxiety scale for adolescents (SAS-A) have been validated
and were used for assessing the social anxiety (Zhou et al.,
2008). The SAS-A includes three subscales, including fear of
Negative Evaluation (FNE) (8 items), Social Avoidance and
Distress in New Situations (SAD-New) (6 items), and Social
Avoidance and Distress-General (SAD-General) (4 items).
Each item was rated on a 5-point Likert scale according to
how much the item “is true for you”, ranging from 1 = “not
at all” to 5 = “extremely agree”. The items from each of the
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three subscales were summed to obtain a total score. A high
score for adolescent student indicates a high level of subjec-
tive social anxiety. The validity study documented good in-
ternal consistency coefficient. The Cronbach’s alpha for so-
cial anxiety was 0.84 in the present study.

Interpersonal problems

The interpersonal problems was assessed by the Chinese
version of Inventory of Interpersonal Problems (IIP-32)
(Horowitz et al., 1988). The has been demonstrated to exhib-
it a good test-retest reliability (Wu et al., 2015) and a valid
measure of interpersonal difficulties for adults and adoles-
cents (Zhang et al. 2015). It is a 32-item self-reporting tool,
on which, the respondents rate the severity of interpersonal
difficulties on a scale of 1 (not at all) to 5 (extremely). The
higher scores indicate greater interpersonal difficulties. A
previous study assessed the Chinese version of 1IP-32 and
displayed its good test-retest reliability (» = .94) and strong
internal consistency (coefficient = 0.90) (Sun et al., 2012).
We detected a Cronbach’s a coefficient of 0.85 for interper-
sonal problems in the present study.

Statistical analysis

Descriptive analysis was performed to examine the prev-
alence of MPA and participants” demogtraphic characteristics
according to mobile phone addiction levels. Chi-square test
was used for categorical variables, and Kruskal-Wallis test
were conducted for non-normal distributed continuous vari-
ables to make comparisons between MPA level groups.
Spearman correlation analyses were performed to examine
the correlations between MPA and social anxiety and inter-
personal problems. Multivariate linear regression analyses
were used to assess associations between MPA and social
anxiety and interpersonal problems. The unadjusted model
was tested for bivariate association for the two explanatory
variables. The adjusted model then controlled all covariates
including age, sex, residence, child numbers, SES, and family
status. All data analyses were performed using Stata 15.0. P
values < .05 were considered to be statistically significant (2-
sided tests).

According to Baron and Kenny (Baron & Kenny 1980),
four steps should be presented to establish a mediation by
conduction seties of Pearson/Spearman correlations and re-
gression analyses: 1) the independent variable (IV) is signifi-
cantly related to the dependent variable (DV), 2) the IV is
significantly related to the mediator (M), 3) the M is signifi-
cantly related to the dependent variable (DV), and 4) the ef-
fect of IV on DV controlling for M should be changed as

compared to that without adding M in the model; this value
is zero (Figure 1). If all the four steps are fulfilled, then vari-
able M completely mediates the IV-DV relationship, while if
only the first three steps are fulfilled, then partial mediation
is indicated. Furthermore, the Sobel test and bootstrap
resampling procedure were also used to assess the mediation
effect.

Figure 1
Lilustration of a mediation design

Note: Dotted line denotes the effect of the mobile phone addiction level on
social anxiety when the interpersonal problem is not included as a mediator.

Results
Descriptive and correlation analysis

The average age of the participants was 15.36 years
(§D=2.50, ranging from 11 to 26). In total, 58.3% of partici-
pants were girls and 40.2% were the only-child in the family.
All of the participants owned and used mobile phones and
5.6% of them were classified as Mobile Phone Addiction,
half of them were possible

MPA and the rest 44.4% were categorized as non-MPA
(Table 1). Up to 56.9% non-MPA spent < 2 h/day on the
mobile phone, followed by 25.2% possible-MPA, and 16.2%
MPA (Table 2). Conversely, up to 29.4% of the MPA spent
> 6 h/day on mobile phone, followed by 13.4% of possible-
MPAs, and only 3.2% of the non-MPAs. These results indi-
cated that the higher the mobile phone addiction level, the
more time an individual spent on the mobile phones. Also, a
significant difference was found in the average monthly mo-
bile phone bill among MPAs, possible-MPAs, and non-
MPAs (P<0.001), suggesting a trend that higher the mobile
phone addiction level, the more money an individual spent
on the mobile phone. Furthermore, the percentage of the
cumulative duration (years) of the mobile phone usage
among MPAs, possible MPAs, and non-MPAs was 5.9%,
12.3%, and 7.8%, respectively.
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Table 1
Socio-demographical characteristics of the study population according to MPA status
Total MPAs Possible-MPAs Non-MPAs
N (%) 7 (%) n (Yo) 7 (%o) p-value
1207 (100) 68 (5.6) 603 (50) 536 (44.4)
Age 15 (14-6) 15 (14-106) 15 (14-17) 14 (13-106) <.001
Gender 913
Female 704 (58.3) 38 (3.1) 251 (20.8) 314 (26.0)
Male 503 (41.7) 3025 352 (29.2) 222 (18.4)
Location .053
Urban 720 (59.7) 37 (3.1) 343 (28.4) 340 (28.2)
Rural 487 (40.3) 31 (2.6) 260 (21.5) 196 (16.2)
Single child 121
Yes 485 (40.2) 32 (2.7) 226 18.7 227 (18.8)
No 722 (59.8) 36 (3.0) 377 (31.2) 309 (25.6)
Family status (divorce) 107
Yes 98 (8.1) 10 (0.8) 49 (4.1) 39 (3.2)
No 1109 (91.9) 58 (4.8) 554 (45.9) 497 (41.2)
Family social economic status (SES) 731
Low 766 (63.5) 44 (3.6) 386 (32) 336 (27.8)
Middle 341 (28.3) 17 (1.4) 164 (13.6) 160 (13.3)
High 100 (8.3) 7 (0.6) 53 (4.4) 40 (3.3)
Table 2
Mobile phone use, social anxiety and interpersonal problems according to MPA status
MPAs Possible-MPAs Non-MPAs |
"= 68 7= 603 7= 536 prvatue
Duration of daily mobile phone use [n (%0)] <.001
<2h 11 (16.2) 152 (25.2) 305 (56.9)
2-6h 37 (54.4) 370 (61.4) 214 (39.9)
>6h 20 (29.4) 81 (13.4) 17 (3.2)
Average mobile phone monthly bill [n (%)) <.001
<¥20 11 (16.2) 127 (21.1) 227 (42.4)
¥20-¥50 24 (35.3) 272 (45.1) 220 (41.0)
¥51-¥100 22 (32.4) 157 (26.0) 62 (11.6)
>¥100 11 (16.2) 47 (7.8) 27 (5.0
Duration of mobile phone use [n (%)] <.001
<1 year 24 (35.3) 184 (30.5) 222 (41.4)
1-2 years 28 (41.2) 215 (35.7) 186 (34.7)
3-4 years 12 (17.6) 130 (21.06) 86 (16.0)
>4 years 4 (5.9 74 (12.3) 42 (7.8)
Social anxiety score 55 (47-63) 48 (37-58) 39 (28-51) <.001
Interpersonal problems 71(53-80) 56 (44-72) 47 (36-62) <.001

Correlation analysis and multivariable regression
analysis

Bivariate correlation analyses showed that social anxiety
was related to mobile phone addiction (r = .315, p < .001),
interpersonal problems (r = .601, p < .001); MPA was related
to interpersonal problems (r = .311, p < .001). The multiple

linear regression analysis models were summarized in Table
3. There were significant associations between MPA, social
anxiety, and interpersonal problems (p < .001) (model 1). Af-
ter controlled for the covariates, MPA and interpersonal
problems were still positively associated with social anxiety
(model 2).

Table 3
Multivariable regression analysis of social anxiety
Variable Model 1 Model 2
95% CI 95% CI
B ! i Lower  Upper B ! % Lower  Upper
MPA score 0.197 6.05 <.001 0.133 0.261 0.189 5.680 <.001  0.1245 0.254
Interpersonal problems 0422 10550  <.001 0.385 0.459 0439 22930 <.001 0.402 0.477
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Hierarchical regression result of the mediation effects of interpersonal problems between MPA and social anxiety

Social anxiety

B B R?  AdjustRz2 F  AR2 AF
The possible-MPAs addiction level—social anxiety (path c) 0.32(0.09) 0.15 0.019 0.017  11.3 0.019 113
The possible-MPAs addiction level—Interpersonal problems (path c) 0.32(0.13) 0.10  0.01 0.008 59  0.01 5.9
Step1: Interpersonal problems—Social anxiety (path b) 0.38(0.03) 053 0.28 028 1212 028 3236
Step2: the possible-MPA addiction level—Social anxiety (path c) 0.18(0.08) 0.08 0.29 029 1763 0.06 5.08
Mediating effects of interpersonal problems Discussion

The mobile phone addiction was positively and signifi-
cantly correlated with interpersonal problems (» = .13, p =
.001) and social anxiety (» = .16, p < .001). Moreover, the in-
terpersonal problem also was significantly and positively cor-
related with the social anxiety (r = .53, p < .001). These re-
sults satisfied the primary conditions of the mediation test.
In order to determine whether the interpersonal problem
acts as a mediator of the association between the mobile
phone addiction and social anxiety, further mediation anal-
yses were conducted. As shown in Table 4, the first two re-
gression analyses showed that the MPAs was a significant
predictor of social anxiety (8 =.14, # = 3.36, p = .001) and in-
terpersonal problems (3 =.10, 7 = 2.44, p = .015). When the
interpersonal problem was added into the final model, the
values of the MPA level dropped from .14 to .08, which re-
mained significant, indicating that the MPA was an inde-
pendent predictor of social anxiety.

The effect of the MPA on interpersonal problems and
social anxiety, and the final controlling model for interper-
sonal problems were rated as .10, .14, .53, and .08, respec-
tively. Moreover, the results from the Sobel test (Z = 2.77, p
= .03) and those of the bootstrap resampling procedures
were based on 1000 samples. The standardized indirect ef-
fect = 0.14 (SE = .05 bias-corrected bootstrap 95% CI =
.045—-.242), indicated that the interpersonal problem is a par-
tial mediator of the link between MPA and social anxiety
(Figure 2).

Figure 2
Mediation model of social anxiety and MP.A

Interpersonal
problems
0.10 0.53
0.08
The possible-MPA "| Social anxiety
Addictionlevel |77

0.15

Sobel'sZ2=2.77

Note. The dotted line denotes the effect of the addiction level of MPA on
social anxiety when the interpersonal problem is not included as a mediator.

This study investigated the association between mobile
phone addiction and social anxiety among adolescents and
young adults in a large random sample obtained from the
northwest province of China. Furthermore, the mediation
effects of interpersonal problems in the link between the
mobile phone addiction and social anxiety were examined.
Our results showed that 5.6% of students were MPA, and
MPA was associated with greater social anxiety and poor in-
terpersonal relationships. We also found that interpersonal
problems mediated the relationship between MPA and social
anxiety.

The prevalence of MPA in this study is different with
result from previous studies, but still within the estimated
range of mobile phone addiction as compared to the find-
ings of other Asian studies(Li Chen ZY 2016; Wang et al.
2014). These discrepancies could be explained by vatious
categorized scales, different samples selected, and data analy-
sis performed in the study. Along with previous studies
(Aktepe et al. 2013; Ghassemzadeh et al. 2008), the present
study implied that possible-MPAs had various problems and
could convert to MPAs if the mobile phone usage was out of
control. Thus, this groups required additional attention
needs in future studies.

The current study found significant differences in the
mobile phone use with respect to the time of daily mobile
phone use, average mobile phone monthly bill, and duration
of the use. We found that higher the MPA level, the longer
time is the mobile phone use daily and larger are the phone
bills, which endorse the theory of technology addiction.
Moreover, it could also be inferred that as compared to the
non-MPAs, adolescents and young adults with high MPA
level would prefer to use a mobile phone for interaction ra-
ther than face-to-face communication that can could lead
them to a new form of social contact (Kamibeppu & Sugiura
2005).

The second finding of this study was that the MPA lev-
el had a significant impact on social anxiety, which might be
accounted by a high proportion of males among MPAs.
More than half of the MPAs were males, and they displayed
a stable and less negative emotion as compared to the fe-
males (Kivikangas et al. 2014). This finding was in agreement
with a previous study (Hong et al. 2012) that referred to
MPA level as a positive predictor of negative emotion such
as social anxiety. The total, indirect, and direct effects of the
MPA level on social anxiety was 0.15, 0.14, and 0.08, respec-
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tively. Thus, MPA necessitate intensive attention and effec-
tive intervention programs.

The current study also spotted the mediation effect of
interpersonal problems in the association between the mo-
bile phone addiction level and social anxiety among possible-
MPAs, which was consistent with the findings of the other
technology addiction study (Chiu 2014). The proportion of
the interpersonal problems mediation was 65.21% for social
anxiety of MPA; also, it was a partial and not a full mediator
of the link between the MPA level and social anxiety. This
indicated a partial direct effect of MPA level on social anxie-
ty through the mediation role of interpersonal problems,
which was not similar to the findings of the study based on
361 college students (Yao & Zhong 2014). This phenome-
non might be attributed to the different study populations
and sample sizes. Furthermore, the emotions of an individu-
al not only affect their behavior but also could be affected by
their behaviors (Haagsma et al. 2013). Thus, the MPA is a
maladaptive behavior with distinct effects on an individual’s
emotions with or without the mediating effect of other vari-
ables.

Several limitations of the present study should be con-
sidered. First, the casual relationships among the variables
could not be established due to the cross-sectional nature of
the data, although it was based on the theoretical and prior
research. Thus, a longitudinal research design is desirable to
address the causal assumption indicated in this study. Sec-
ond, some recall-based bias might occur by means of analy-
sis of the self-reported data. For instance, due to social de-
sirability, our results might underestimate the effect of mo-
bile phone addiction level on social anxiety. Third, the social
anxiety was evaluated only at one time point, while adoles-
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