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1.Introduction
Smartphones are rapidly gaining popularity all over the world and are currently the largest Internet-using terminal. Data
from the China Internet Network Information Center (CNNIC) show that as of June 2022, the size of China's cell phone
Internet users reached 1. 047 billion, accounting for 99. 6% of the overall Internet users [1] . Growing just as rapidly as
smartphone use is the problem of smartphone addiction. Although the popularity of smartphones has changed the lifestyle
of the general public, while enjoying this positive change, there is growing evidence that excessive use of cell phones may
cause cell phone addiction. Research findings confirm the existence of smartphone addiction and its seriousness [2] .
Smartphone addiction can have a negative impact on individuals, leading to isolation and cognitive errors, and negatively
affecting relationships, academic performance, and sleep quality [3-4]. Relevant research data show that on average, more
than 20% of college students in today's colleges and universities suffer from smartphone addiction [5-6], which can cause
serious damage to an individual's physical and mental health [7]. Especially during major public health emergencies,
colleges and universities are forced to conduct online teaching, which exacerbates smartphone addiction among
adolescents. Thus, how to prevent and improve smartphone addiction among adolescents needs more attention from the
whole society. Based on the existing literature at home and abroad, this paper summarizes and generalizes the influencing
factors of adolescent smartphone addiction and the main psychological interventions, with a view to providing reference
for the psychological intervention of adolescent smartphone addiction and reducing the incidence of smartphone addiction
in this group.

2. Concept
Before the emergence of smartphones, there have been a number of studies on traditional non-smartphone

addiction[8-9] . With the popularization of smartphones, many scholars believe that smartphones have basically
replaced traditional cell phones, represent the future development trend, and have their own unique characteristics,
and have begun to pay attention to the increasingly prominent problem of smartphone addiction.

At present, scholars define smartphone addiction (hereinafter collectively referred to as "smartphone addiction"
for the sake of narrative convenience) as non-addiction and addiction.

Some researchers define it as Compulsive Usage of Smartphone, which refers to the behavior of individuals
who must carry their smartphones with them and frequently check them on important occasions such as social
occasions, and this repetitive compulsive behavior will have a negative impact on the social and personal life of
individuals[10-11] . Shin et al. define it as Smartphone Addiction from the aspect of behavioral consequences, they
define it as Problematic Use of Smartphone[12] , which refers to individuals' excessive and undesirable use of
smartphones, thus negatively affecting their personal and social levels, such as impulsive use of cell phones or
indifference to the surrounding environment, and psychological distress when they cannot use them. Some scholars
in China have approached it from a similar perspective, though calling it smartphone dependence[13] . However,
more scholars draw on related concepts such as Internet addiction, and believe that excessive use of smartphones
belongs to the category of behavioral addiction and technology addiction, and define it as Smartphone Addiction,
which refers to the psychological dependence arising from the excessive use of smartphones by an individual, who
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then loses control over the use of the smartphone and its related services, resulting in the disruption of daily life and
the emergence of Psychological or behavioral problems[14-18].Lee et al. also pointed out in detail the clinical
characteristics of smartphone addiction, namely tolerance, withdrawal symptoms, salience, mood changes, craving
and loss of control[15].Chen et al. also defined six symptoms of smartphone addiction: salience, withdrawal, conflict,
relapse and recovery, tolerance, and mood changes[14 ].

3.Influencing Factors
Adolescent smartphone addiction is influenced by a variety of factors, mainly including the smartphone itself, individual
factors and environmental factors.

3.1 Factors of smartphone itself
3.1.1 Aggregation of functions In addition to the basic functions of traditional cell phones, smartphones are

equipped with a variety of functional APPs, thus realizing a high degree of aggregation of functions such as social
interaction, entertainment, games, life, information and learning[19] . Smartphones are extremely close to the daily
life of adolescents, but it is easy for individuals to overuse them and become psychologically dependent on them,
thus becoming addicted[20] .

3.1.2 Personalization and customization of content
Smartphones can provide a variety of apps for social, educational, entertainment, and gaming[16] , and

adolescents can download and install apps according to their personal preferences and use their preferred functions,
which realizes personal customization of content and functions in many ways; at the same time, individual mobility
is greatly improved, and more pleasure and immersion can be experienced during the process of using the apps,
which leads to more cell phone use behaviors[11] . Therefore, this combination of active customization and
personalized features allows individuals to continuously self-reinforce a certain behavioral pattern, which leads to
addiction[21] .

3.1.3 Accessibility and Convenience
Smartphones are portable, and with the popularization of the Internet, smartphone adolescents can perform

various activities, such as checking emails, shopping, or browsing social networking sites, at any time and place,
which greatly improves the convenience of use[20] . This characteristic allows individuals to achieve increased work
and study efficiency and satisfaction with less effort during smartphone use, leading to greater increase and
dependence on smartphone use, which is more likely to lead to addiction[22] .

3.2 Individual Factors
3.2.1 Demographic factors Studies have found that demographic variables such as gender, age, and education

affect smartphone use.
Some studies have shown that girls have a higher propensity to become addicted to cell phones than boys [23],

which may be related to the stronger social-emotional needs of girls. However, some studies have also found that
male students are more likely to develop an overdependence on cell phones or the difference is not statistically
significant in terms of gender [24-25]. In addition, age is also one of the important factors influencing college students'
cell phone addiction, and researchers have found that cell phone usage is relatively higher among younger students
[26], and that young people are more likely to be attracted to new electronic products than their seniors, but at the
same time, the study by DEMIRCI [27] asserted that there is no age difference. This suggests that gender and age
should be considered when preventing and intervening in college students' cell phone addiction, and the specific
effects of both on college students' cell phone addiction need to be studied in depth. In addition, place of origin [28]
and education [19]may also make a difference.

3.2.2 Personality factors The use of smartphones is closely related to personality traits, and different
personality traits will affect the degree of cell phone dependence of college students. In recent years, researchers
generally agree on the Big Five model of personality, i.e., Openness, Responsibility, Extraversion, Sociability, and
Neuroticism. 5 personality dimensions have different effects, such as Responsibility is negatively correlated with
cell phone addiction, Neuroticism is positively correlated with cell phone addiction [29], and Extraversion even
positively predicts cell phone addictive behaviors [30], i.e., the degree of smartphone addiction is relatively higher
among college students who have an extroverted personality and are good at socializing. That is to say, the degree
of smartphone addiction will also be relatively mild, because the positive and active personality traits can well help
college students to adapt to interpersonal interactions, so that they can find their self-worth in all kinds of social
activities in reality, and are keen to interact with friends and classmates around them, and a fulfilling life will
directly reduce the time individuals spend on smartphones. This suggests the need for appropriate responses based
on the personality traits of the intervention target.

Some studies have found that individuals with innovative personalities are more likely to accept and purchase
smartphones and download and use a variety of new apps, and are more likely to become addicted[31] , but some
studies have not found this predictive effect[32].

3.2.3 Emotional experience Researchers have found that immersion experience directly affects smartphone
addiction and mediates the relationship between convenience and smartphone addiction[37] . The pleasure and
satisfaction that individuals experience when using a smartphone makes it easy for individuals to become loyal fans
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of smartphones, leading to addiction[10,25] . Chen, et al. found in a comparative analysis of basic users (who mainly
use the phone and text messaging functions) and advanced users (who mainly use the functions of the camera, social
networking, music, and video) that advanced users obtain higher levels of pleasure than basic users, and the level of
addiction is also higher[14] . and higher levels of addiction [39]. Meanwhile, one study found that the level of
loneliness was effective in predicting smartphone addiction [33]. However, there are other studies that did not find
this predictive effect and it is still controversial [10].

3.2.4 Motivation for use Studies have found that individuals with high communication needs and social
integration motivation use SNS applications more, which increases the time and frequency of smartphone use and is
more likely to become addicted[17] . It has also been found that individuals who use smartphones for entertainment
unconsciously increase their usage time and are prone to addiction[34-35] , and that using smartphones purely for
pleasure is also prone to addiction[36], whereas information seeking or learning does not lead to addiction[44] .MATIC
et al[37] also analyzed the role of boredom tendency in cell phone addiction, and found that individuals with a high
boredom tendency had a higher frequency of cell phone It was found that individuals with high boredom tendency
used cell phones more frequently. Similarly, when college students feel bored, they will turn on their cell phones
and flip through them to

When college students feel bored, they will also turn on their cell phones and flip through them to kill time [38].
This kind of conditioned reflex action tends to deepen the penetration of cell phones into the daily life of individuals,
and over time, they can no longer adapt to the days without cell phones, and once the cell phones are not around or
keep the black screen, the impulsive desire to pay attention to and use the phone will be generated. Therefore, the
cultivation of healthy and rational cell phone use cognition is very important for improving college students' cell
phone addiction behavior, and it is also the most important part of the whole cell phone addiction intervention
process that needs to be thought about and explored.

3.3 Environmental factors
Studies have found that smartphone addiction is closely related to environmental factors such as family. The

more parents favor, refuse to deny, interfere and protect, the easier it is for adolescents to become addicted to
smartphones[25] , while adolescents who are only children, whose families have a low economic level, and who are
raised by their grandparents, are relatively more at-risk[39] . Meanwhile, when the surrounding groups are using
smartphones or their new features, together with the various discount packages offered by operators, individuals will
be influenced to actively accept and promote smartphones, and some individuals may become addicted to them[40].

4. Psychological interventions
4.1 Cognitive Behavioral Therapy

Cognitive-behavioral therapy is a therapeutic method with the richest empirical data and the widest field of
application in the current academic world, covering a number of techniques in cognitive and behavioral therapy.
Cognitive-behavioral therapy groups first guide group members to communicate and discuss from a cognitive
perspective, and discover individuals' non-adaptive thinking and behavioral patterns at the cognitive level, and then
set goals and formulate an intervention plan based on their existing level of dependence.LAN et al. [41] took 50
smartphone-addicted college students as the research subjects, and adopted cognitive-behavioral group
psychological interventions for the experimental group, and finally found that the intervention group's smartphone
addicts were more likely to have smartphone addiction than the experimental group after the return visit. KIM [42]

also showed that cognitive behavioral therapy groups can provide effective help for college students suffering from
long-term psychological distress due to smartphone addiction. Qing Zaihua et al. [43] analyzed the mechanism of
cognitive behavioral therapy groups into three points: (1) improving college students' loneliness and interpersonal
relationships; (2) improving college students' self-confidence and time management ability; (3) helping college
students make career plans and change their cognition.
4.2 Exercise interventions

MURPHY et al [44] put forward the idea that exercise can be an effective treatment for addictive psychological
disorders by secreting more catecholamines and endophenolphthalein, which reduces the body's anxiety.KIM [45], on
the other hand, emphasized the importance of systematic exercise interventions for the treatment of smartphone
addiction. Research has evolved to the point where exercise interventions have become an important intervention for
smartphone addiction, which is widely recognized by academics.The study by AZAM et al [46] systematically
reviewed the recent literature involving physical activity involvement in smartphone addiction interventions for
student populations, and the results achieved consistent positive impacts, suggesting that a wide range of
educational institutions should use physical education and sports as an intervention strategy to address cell phone
dependence among college students , and that the use of physical activity as an intervention strategy to address cell
phone dependence among college students should be encouraged. Additionally, more intervention professionals
committed to the field of behavioral addictions were encouraged to join in the treatment of smartphone addiction,
contributing to the quality and rigor of future interventions. In fact, the effect of systematic exercise on smartphone
addiction There are two main mechanisms, firstly, exercise can most intuitively reduce the time an individual uses a
smartphone, and secondly, the dopamine and endorphins produced by the body during exercise can make people
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feel physically and mentally pleasurable, and this kind of human body rewarding effect can be very good to play a
reinforcing role, which can reduce the frequency of smartphone use to a certain extent. Whether it is open-ended
motor skills such as basketball and soccer (motor skills that change according to changes in external contexts) or
closed-ended motor skills such as running and jumping rope (motor skills that do not need to be performed in
reference to changes in external contexts), both can effectively reduce the level of smartphone addiction among
college students [47].
4.3 Mindfulness

Mindfulness is the process by which an individual pays intentional, non-judgmental attention to the experience
of the here and now [48]. The practice of mindfulness resists scattering and drifting of the mind, maintains awareness
when the mind drifts, and gently draws attention back to what is most salient and important to the person [49].
Studies have found that positive mindfulness levels are significantly negatively correlated with smartphone
addiction [50] and depression [51-52], while depression is significantly positively correlated with smartphone addiction
[53]. It has been suggested that positive thoughts can enable individuals to remain aware and disassociated when
using cell phones and generating emotions, reduce habitual cell phone use, and avoid immersing themselves in the
emotions generated by cell phone use, thus reducing dependence on cell phones [54]. In addition, an individual's level
of positive thinking can be increased through positive thinking training, which can effectively intervene in an
individual's depressed mood [55]. Based on these perspectives and research evidence, the author hypothesized that
individuals' level of positive thinking has the potential to guard against smartphone addiction through lower
negative emotions.
4.4 Attentional bias training

Smartphone addiction is significantly and positively correlated with psychological problems such as depression,
anxiety, and loneliness [56].Hu et al. found that smartphone addicts have a stronger attentional bias toward negative
stimuli compared to positive and neutral information [57]. And the transitional attention and processing of negative
information is an important cause of psychological problems such as anxiety, depression, and loneliness [58].
Individuals with such psychological problems in turn have weaker attentional control [59], which makes it difficult to
shift attention away from negative information, thus leading to the maintenance of their psychological problems.
Thus, it is clear that attentional bias toward negative information is an important cause of the development and
maintenance of psychological problems such as depression, anxiety, and loneliness in cell phone addicts.

Since cell phone addicts have an attentional bias toward negative information and lead to psychological
problems such as depression, anxiety, and loneliness. It becomes possible to increase cell phone addicts' attentional
bias toward positive information through attentional bias training to alleviate their symptoms of depression, anxiety,
and loneliness and to improve cell phone addictive behavior. According to the emotion-cognition theory, emotions
are linked to specific cognitions and goals, and emotions can change an individual's cognition and trigger
corresponding behavioral responses [60]. Negative emotions, such as depression, anxiety, and loneliness, can affect
an individual's cognition and make the individual pay more attention to negative information. Then, through
attentional bias training, the attentional bias to positive information is increased in cell phone addicts to form a
processing advantage for positive information, thus alleviating the symptoms of depression, anxiety, and loneliness
in cell phone addicts. At the same time, reducing attention to and processing of negative information regulates
negative emotions and stress responses, which in turn alleviates the individual's cell phone addiction symptoms,
forming a virtuous cycle.
4.5 Other Interventions

Considering the complexity of the formation mechanism of smartphone addiction, in addition to the
mainstream intervention methods mentioned above, other researchers have chosen reading therapy, music therapy
and other methods for intervention. Reading therapy is a therapeutic method that uses books or other written
materials as a medium to soothe individuals' negative emotional distress through guided reading, and then restore
physical and mental balance. Tan Ping [61] selected college students from a university in Chongqing as the research
subjects, and the results showed that both low-moderate and severe smartphone addiction improved in the
intervention group. Reading can effectively provide spiritual nourishment for smartphone addicted college students,
help them cultivate themselves, divert their attention, reshape their behavioral patterns, consciously improve their
bad cognitive attitudes and behaviors towards cell phones, and gradually eliminate their dependence. Music therapy
emerged in the United States in the mid-20th century, and has developed into an important branch of psychotherapy.
The inherent physiological and psychological effects of music can bring about multiple sensory stimuli and
experiences, and thus produce therapeutic effects.71 BONG et al. [62] arranged immersion sessions such as playing,
chanting, and improvisation in the intervention, and verified that music therapy can significantly improve
adolescents' behavioral disorders such as cell phone addiction, anxiety, and impulsivity. In China, some scholars
used the five elements of music therapy in traditional Chinese medicine to test college students, and found that as
the number of interventions in the experimental group increased, the index of smartphone addiction decreased
significantly, and the long-term effect of the treatment was significantly better than the short-term [63]. Thus, it is
necessary to actively and boldly try multiple methods for the treatment of smartphone addiction in adolescents,
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break through the traditional entry point of intervention, and build a multi-faceted, comprehensive and innovative
program.

5. Results and Discussion
Smartphone addiction research is on the rise, and researchers have carried out a lot of work around cell phone

dependence, especially the investigation and analysis of the current situation and practical intervention, but there are
still the following problems: the lack of mature theoretical foundations, which will result in the lack of scientific and
reasonable theoretical guidance for the design of psychological intervention programs; the lack of long-term
feedback tracking, which makes it difficult to ensure that adolescents' smartphone addiction will not recur; the lack
of clear and unified intervention test standards or measurement tools, and the universality of the program needs to
be improved. There is a lack of clear and unified intervention test standards or measurement tools, and the
generalizability of the program needs to be improved. More in-depth research is needed in these areas in the future.

In summary, although the research on smartphone addiction among adolescents has made great progress, there
are still many deficiencies in psychological interventio
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