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Introduction: It is common for college students to suffer from mobile phone
addiction, which can seriously affect their physical and mental health. The current
study looked at the impact of a brief online mindfulness-based intervention (MBI)
on mobile phone addiction to address this problem. The mechanisms behind
the influence of trait mindfulness (TM) on this process were also investigated in
the current study.

Methods: Subjects were split into two groups for a randomized controlled trial:
an experimental group and a control group. During brief online MBI, online
assessments of mobile social networking addiction (MSNA), mobile game addiction
(MGA), mobile information acquisition addiction (MIAA), and mobile short-form
video addiction (MSVA) as well as TM were completed. The present study examined
the effectiveness of the brief online MBI with a two-factor repeated measures
ANOVA and explored the effects of TM on the four types of mobile phone addiction
with hierarchical linear modeling (HLM) after a brief online MBI.

Results: Results revealed that the experimental group receiving brief online MBI
showed a significant decrease in MSNA, MGA, MIAA, and MSVA at the post-test level
compared to the pre-test. TM negatively predicted MSNA, MGA, MIAA, and MSVA.

Discussion: The present study found that the brief online mindfulness-based
intervention can effectively reduce four types of mobile phone addiction. In
addition, the present study revealed that as the levels of TM increased, all four
types of mobile phone addiction decreased.

KEYWORDS

mindfulness, brief online mindfulness-based intervention, mobile phone addiction,
trait mindfulness, hierarchical linear modeling

Introduction

Everybody’s life now revolves around their mobile phone, however many are struggling
with mobile phone addiction. According to Liu et al. (2022b) there are major physiological,
psychological, and social deficits associated with mobile phone addiction, which is characterized
as a combined condition of excessive psychological need and usage of mobile phones. Due to
their immaturity and lack of self-control, college students are more prone than members of
older social groups to suffer from mobile phone addiction (Li et al., 2018; Long et al.,, 2016). A
meta-analysis found that over 23% of Chinese college students suffer from a mobile phone
addiction on average (120 et al., 2018). Numerous college students are addicted to their phones,
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which has numerous negative consequences. In three-year longitudinal
research conducted in China using college students as subjects, Zhang
et al. (2020) discovered that poor mental health status (i.e., anxiety,
depression, and subjective well-being) at Year 3 was strongly predicted
by mobile phone addiction at Year 1. A meta-analysis of Korean college
students revealed that behavioral procrastination and impulsivity, a
decline in social connections, loneliness, and suicidal thoughts were
among the detrimental consequences of mobile phone addiction on
college students (Achangwa et al., 2023). College students’ physical and
mental health have been negatively impacted by the frequency and
intensity of mobile phone addiction. Finding treatments that are
effective for college students who are addicted to their phones has
therefore gained importance.

In the past few decades, mindfulness has been developed as a
mental training skill and utilized in numerous interventions for
treating behavioral and substance addictions. It has been proven to
be highly effective in a significant number of studies (Garland and
Howard, 2018; Rosenthal et al., 2021; Sancho et al., 2018). Traditional
mindfulness-based interventions (MBI) include eight two-hour
weekly in-person group sessions, a full day of practice, meditation
logs, and journaling tasks as homework (Kabat-Zinn, 2003). Certain
experts have proposed that dosage is a critical factor to consider when
choosing a treatment plan because varying amounts can have distinct
effects. To save treatment costs and time, the mini-effective dose is
recommended to use (Garland and Howard, 2018). Confounding
variables resulting from long-term MBIs may exist (Liu et al., 2022a).
In addition, due to the continuous development of technology, the
accelerating pace of life, and the global outbreak of COVID-19, the
global population is facing long-term home isolation and cannot
engage in offline activities. In this context, researchers are exploring
the possibility of brief online MBIs as an alternative. Brief online MBI
is defined as an intervention that lasts no more than 30 min on any
given day, no more than 100 min weekly, and up to 4 weeks (Jiménez
etal., 2020). It involves self-guidance, flexibility, and anonymity, and
has been proven effective in numerous studies. It also shortens the
intervention period and overcomes spatial constraints (Cavanagh
et al,, 2018; Villalon et al., 2023; Zhang et al., 2021). However, few
studies have confirmed the usefulness of brief online MBI on mobile
phone addiction, despite the fact that MBI has been shown to lower
the level of addiction to mobile phones (Lan et al., 2018; Liu et al.,
2022a). Thus, the current study will look at how short-term online
mental health interventions affect addiction to mobile phones.

Trait mindfulness (TM) refers to an individuals general tendency to
remain aware of and present in the moment, characterized by a
non-judgmental and accepting attitude toward one’s thoughts, emotions,
and sensations. TM is a stable, enduring trait that reflects a person’s
habitual capacity to engage in mindful awareness across various
situations (Brown and Ryan, 2003). Individuals high in TM tend to
approach experiences with greater attentiveness, emotional regulation,
and cognitive flexibility, enabling them to respond to challenges,
including addictive behaviors, with greater awareness and control.
Higher levels of TM help individuals reduce impulsive behaviors, as they
are better at recognizing and managing their automatic reactions (Kang
etal, 2013). This ability to regulate impulses is particularly relevant in
the context of mobile phone addiction, as such addiction is often driven
by immediate gratification from phone use. Individuals with higher TM
are less likely to engage in these automatic, compulsive behaviors and are
more capable of making intentional decisions about their phone usage
(Woodlief, 2017). Research has shown that mobile phone addiction
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levels have been demonstrated to be negatively predicted by TM (Jin
etal, 2023; Yang et al., 2023). The relationship between TM and mobile
phone addiction is also relevant in the context of brief online MBIs.
While brief online MBI have been shown to reduce mobile phone
addiction (Hefner and Freytag, 2024). In longitudinal studies, the
potential role of TM in this process has not been fully explored. This
study aims to close the gap in the literature by examining the roles of TM
in mobile phone addiction during a brief online MBI.

Numerous researchers have raised concerns, conducted studies,
and drawn the conclusion which had shown that mobile phone
addiction should not be regarded as an independent substance
addiction, but rather as a facilitator for other behavioral addictions.
With the mobile phone, it is possible to access different types of apps
and websites, which can develop into different types of mobile phone
addictions (Carbonell et al., 2022; Davazdahemami et al., 2016), and
Marino emphasizes that in studies of mobile phone use, a distinction
should first be made between different types of apps rather than
examining mobile phone addiction as a whole (Marino et al., 2021).
Nonetheless, the majority of recent research has focused on mobile
phone addiction per se, with very few studies having investigated the
many forms of mobile phone addiction. Liu developed the Mobile
Phone Addiction Types Scale (MPATS) to categorize addiction to
mobile phone use into four different types after interviewing 108
Chinese university students and testing the reliability of the MPATS
on 854 adolescents in 2022, namely mobile social networking
addiction (MSNA), mobile game addiction (MGA), mobile
information acquisition addiction (MIAA), and mobile short-form
video addiction (MSVA) (Liu et al., 2022a,b). Therefore, the present
study will examine the four Mobile Phone Addiction Types Scale
using the MPAT'S questionnaire with the four mobile phone addictions
as targets. Although Liu’s follow-up questionnaire using the MPATS
questionnaire with 1,202 adolescents found that TM negatively
predicted MSNA, MGA, MIAA, and MSVA (Liu et al., 2022b), the
study used a cross-sectional study to draw its conclusions. It did not
conduct a longitudinal follow-up study, and second, as mentioned in
the previous paragraph, the study did not examine the relationship
between state mindfulness and the four types of mobile phone
addiction. Moreover, Hefner and Freytag (2024) discovered that
individuals’ habitual mobile phone use was successfully decreased by
both an eight-week traditional in-person mindfulness training and a
three-week online mindfulness training, with sessions lasting
7-10 min each day. Nevertheless, no research has yet looked at how
TM affects various forms of mobile phone addiction in the framework
of a brief online MBI. This work aims to solve this problem.

In summary, this study aims to examine the effectiveness of a brief
online MBI on MSNA, MGA, MIAA, and MSVA, and to investigate
the mechanisms by which TM influence these four types of mobile
phone addiction in this process. The hypotheses of this study are: (1)
the brief online MBI will reduce the levels of MSNA, MGA, MIAA,
and MSVA, and (2) TM will negatively predict the four types of mobile
phone addiction during the brief online MBI.

Materials and methods
Subjects

The present study began on April 25, 2023, with the release of a
teaser poster titled ‘Mindfulness-Based Intervention’ on WeChat
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Moments, QQ Zone, and online campus platforms. Subjects interested
scanned the QR code questionnaire, completed demographic and
baseline measures, and were screened for eligibility. To ascertain
eligibility, interested participants were sent to an online screening
questionnaire. Subjects had to reach the threshold score for mobile
phone addiction (>31 for men and > 33 for women) on the Chinese
version of the Smartphone Addiction Scale in order to be eligible for
inclusion (Kwon et al.,, 2013; Zhao et al.,, 2022). The absence of a
serious physical illness, cognitive disability, or prior experience with
mindfulness or meditation were the exclusion criteria. Participants in
the current study were invited if they satisfied the inclusionary and
exclusion criteria. Written informed permission was obtained from
participants before to the start of the current study, and their
participation would be kept personal and anonymous. This study was
authorized by Tianjin Normal University’s Ethical Review. All subjects
were informed about the study and all provided informed consent.

A prior power analysis using G*Power 3.1 with parameters set at
an effect size of 0.25, alpha 0.05, and power 0.95, yielded a total sample
size of 54. 104 college students (average age = 20.82, SD = 1.99; 21
males and 83 females) participated in the current study. As a result, a
sufficient sample size was chosen. The participants were randomly
allocated to either the experimental group (n = 59; 13 males and 46
females) or the control group (n =45; 10 males and 35 females),
taking into consideration the high task volume of the experimental
group and the potentially high rate of subject dropout. The total
number of subjects who dropped out during the experiment or
participated in less than 50% of the activities was 3. The final
remaining experimental group was 57 (12 males and 45 females) and
the control group 44 (n = 45; 10 males and 34 females).

Procedure

In this investigation, a randomized controlled trial (RCT) was
employed. Using a random number table, each participant was
randomized to either the experimental group, which received the
intervention, or the control group, which did not. We introduced the
experimental and control groups to the relevant WeChat group on
May 7 and went over the definition of mindfulness, the risks associated
with mobile phone addiction, and the brief online MBI plan. Before
baseline data were collected, online informed permission was acquired
from every participant. Subjects in the control group did not receive
any intervention during the experimental group’s intervention and
were instructed to begin the intervention after 30 days. In contrast,
subjects in the experimental group were asked to participate in live
MBI via the “Tencent Meeting” software at 9:00 p.m. every day for 30
consecutive days. To ensure that participants who missed the live
session could still complete the training on the same day, we sent the
recorded live stream to the WeChat group. All participants in the
experimental group were able to follow the recorded session at any
time on the same day to complete the mindfulness training. All data
were automatically gathered over the Internet. At the end of every 3
days of intervention, they completed a measure of the four types of
mobile phone addiction and TM, whereas subjects in the control
group received a link to the questionnaire in the WeChat group at the
same time and completed the same measures. The questionnaires were
counted as invalid if they were sent back over 24:00 on the day. After
the intervention was completed, we conducted a collection and
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organizing process for the questionnaires. A total of 11 measurements
were conducted including the baseline measurement.

The brief online MBI

The Wherever You Go, There You Are: Mindfulness Meditation in
Everyday Life book that Kabat-Zinn authored (Kabat-Zinn, 1994) and
the Positive Mindfulness-Based for Stress Reduction (MBSR) program
that he developed in 2003 are the main sources of inspiration for the
brief online MBI created for this study. The original MBSR program
consisted of weekly 2.5-h group sessions for 8 weeks plus a half-day
retreat. On the other hand, in order to confirm the significant effects
of brief online MBI, we purposefully decreased the intensity and
duration of the original MBSR in the current study.

In the present study, subjects were asked to participate in a live
online session through the “Tencent Meeting” software and to follow
the instructions of a mindfulness leader for about 10 min each time.
The leader was a graduate student in applied psychology, and the
guidelines were reviewed by a professor with rich experience in MBIs
and edited based on her feedback, resulting in a guideline text size of
about 280 Chinese characters. Breath-counting, breath-watching, and
body scanning are considered to be the first stage of MBIs and are
more suitable for beginners (Liu et al., 2013; Rowland et al., 2019;
Somaraju et al., 2023). Therefore, the three forms described above
were chosen as the brief online MBI to be practiced in the present
study. Breath-counting on the first 9 days, breath-watching on days 10
through 19, and body scanning on days 20 through 30.

Breath Counting, that breath-out and breath-in are counted from
1 to 10, focuses on the sensations associated with breathing. Then, if
you have a vague mental image of the number or are aware of yourself
thinking about something else, start counting from one again. The
Breath Observation focuses on feeling the changes in your nasal
passages or abdomen as you breathe and being aware of the content
of your thoughts at all times. Body Scanning focuses on the main
fatigue areas of mobile phone addicts (waist, back, shoulders, neck,
and combines awareness and

and eyes) breathing with

relaxation intervention.

Measures

Mobile phone addiction

The Chinese version of the Smartphone Addiction Scale-Short
Version (Kwon et al., 2013; Zhao et al., 2022) was employed for
measurement. The scale contains a total of 10 questions. An example
question is “Won’t be able to stand not having a smartphone” The
Likert 6-point rating system, which ranges from 1 to 6 to indicate
degrees of variance from Strongly Disagree to Strongly Agree, is used
for all titles. Higher scores correspond to more addiction to mobile
phones. The questionnaire’s internal consistency reliability in the
current investigation is 0.87.

Four types of mobile phone addiction

The Chinese version of the Mobile Phone Type Addiction Scale
(Liu et al., 2022b) was employed for measurement, it consists of four
subscales that measure MSNA, MGA, MIAA, and MSVA. The scale
contains a total of 26 questions, including 6 questions in the MSNA,
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6 questions in the MGA, 7 questions in the MIAA, and 7 questions in
the MSVA. Sample questions include “I cannot stand not looking at

» <«

the social apps on my phone for a while,” “I think the amount of time
I spend playing mobile games each day is too short,” “Even though the
information is irrelevant, I still have a hard time controlling myself
from searching and browsing on my phone;” and “It is hard for me to
last long without viewing short-form videos on my phone, even if it is
just for a few hours” The questions were graded using a 5-point Likert
scale, where “never” to “always” was represented by a score of “1”
through “5” The internal consistency reliability of the questionnaire

in this study varied from 0.94 to 0.98.

Trait mindfulness

The Chinese version of the Mindful Attention Awareness Scale
(MAAS) ( ;
measurement. The scale contains a total of 10 questions. An example

) was employed for

question is “I may be experiencing some emotions without being
conscious of them until sometime later” The titles all adopt the Likert
6-point scoring method, where 1 to 6 represents degrees of variation
from “Almost Always” to “Almost Never.” Higher TM are indicated by
higher scores. The internal consistency reliability of the questionnaire
in this study varied from 0.85 to 0.94.

10.3389/fpsyg.2025.1400327

Data analyses

shows the study flow. The present study began with the
variables measured at baseline, including MSNA, MGA, MIAA,
MSVA, and TM. Independent ¢-tests were conducted on the subjects
to assess the differences between the two groups before the experiment.
Following the intervention, a two-factor repeated measures
ANOVA (group: experimental group vs. control group) x 2 (time:
pre-test vs. post-test) was conducted separately for the four variables
(MSNA, MGA, MIAA, and MSVA) and TM to evaluate the
differences between the two groups before and after the intervention
during the assessment points. Significant interactions were followed
by Bonferroni post hoc tests. We used an intention-to-treat analysis,
in which all subjects randomly assigned to both groups were
statistically analyzed, and chose multiple interpolations for posttest
missing values, which is currently considered a more accurate
method for dealing with missing values in repeated measures data
( )-
Finally, we used hierarchical linear modeling (HLM) and created
a full model that included measurement time, group (experimental
group vs. control group), TM, and interactions between time and
group. HLM analyzed data from all 11 measurements. In the HLM,

Assessed for
eligibility(N=152)

Excluded (N=48)

* Have experience of
mindfulness or meditation

(N=28)
* Not meet the mobile phone

Randomization
N=104

addiction threshold score
(N=20)

Control group
N=45

No intervention and
measures

Did not complete
treatment(N=1)

* Less than 50% of
measures (N=1)

Completed more than
50% of measures (N=44)

FIGURE 1
CONSORT flow diagram.

experimental group
N=59

Receive Brief Online
MBI and measures

Did not complete
treatment(N=2)

Less than 50% of
measures (N=1)

¢ Lost contact (N=1)

Completed more than
50% of measures (N=57)
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the within-individual variable is placed in the first-level regression
equation and the between-individual variable is placed in the second-
level regression equation. To create the first-level regression equation
in the HLM analysis, we first set the four forms of mobile phone
addiction as the dependent variables and measurement time
(categorical variable) as the independent variable. We then created the
second-level regression equation utilizing group (categorical variable)
and TM as independent variables and the intercept and slope of the
first-level model as dependent variables. Therefore, we constructed
four HLMs, with the dependent variables of these HLMs being MSNA,
MGA, MIAA, and MSVA, respectively.

Compared to more traditional methods (such as analysis of
variance), HLM was performed separately for each of the assessed
indexes and simultaneously considering the effectiveness of within-
individual and between-individual variables on the dependent
variables. Measurement data from different time points can all
be included in the analysis. This approach provides more accurate
results regarding the intervention effects and allows for handling
non-homogeneity of variance and missing data (Hox et al., 2017).

Results
Baseline

We first conducted an independent samples ¢-test on the scores
of the pre-test questionnaires administered to the experimental group
and control group to examine whether there was any significant
difference between the two groups before the intervention. As shown
in Table 1, there was no significant difference between the
experimental and control groups in the pre-test mobile phone
addiction, MSNA, MGA, MIAA, MSVA, and TM (p > 0.05). The
result of the present study suggests that the two groups are
homogeneous to some extent and both fulfill the criteria for mobile
phone addiction.

The effectiveness of brief online MBI

To test the effectiveness of the brief online MBI, 2 (group:
experimental group vs. control group) x 2 (time: pre-test vs. post-test)
two-factor repeated measures analysis of variance was conducted with
MSNA, MGA, MIAA, MSVA, and TM.

TABLE 1 Descriptive statistics and t-test for all variables at baseline.

MPA 43.26 8.31 43.75 6.60 1.47 0.751 —0.32
MSNA 21.70 4.11 21.46 4.31 0.04 0.770 0.29
MGA 14.56 4.79 15.32 4.64 0.37 0.427 —0.80
MIAA 24.98 5.81 25.93 4.49 3.12 0.372 —0.90
MSVA 24.19 572 23.59 6.45 0.35 0.621 0.50
™ 53.23 11.71 55.27 9.88 0.73 0.354 —0.93

MPA, mobile phone addiction; MSNA, mobile social networking addiction; MGA, mobile
phone game addiction; MIAA, mobile information acquisition addiction; MSVA, mobile
short-form video addiction; EG, experimental group; CG, control group.
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The results, as shown in Table 2, showed significant main effects
of group and time of measurement for all dependent variables, as well
as significant interactions of group and time of measurement. Further
simple effects analyses were conducted, as shown in Figure 2, the
experimental group had MSNA, F(1, 99)=117.62, p<0.001,
73 = 0.543, MGA, F(1, 99) = 20.08, p < 0.001, 77 = 0.169, MIAA, F(1,
99) = 65.69, p < 0.001, 73 = 0.399 and MSVA, F(1, 99) = 114.64,
p<0.001, 77}% = 0.537 were significantly lower at the posttest level than
at the pre-test; the experimental group had TM, F(1, 99) = 3.68,
p<0.001, 773 = 1.36 were significantly higher at the posttest level than
at the pre-test. In contrast, all dependent variables in the control
group were not significantly different at the pre-test and post-test
levels. The above results indicate that brief online MBI affects MSNA,
MGA, MIAA, MSVA, and TM. The post hoc tests are shown in
Figure 2.

Mechanisms of the effects of TM on four
types of mobile phone addiction

In the initial phase, the intraclass correlation coefficient (ICC)
was computed to evaluate the lack of independence of observation.
The null model (intercept-only model) was used to do this, and the
between-cluster variance was divided by the total of the within- and
between-cluster variances. If ICC is greater than 0.25, it indicates
that the dependent variable exhibits both between-individual and
within-individual variations, making it suitable for HLM (Cohen
et al.,, 2003). The results reveal that the ICC for MSNA, MGA,
MIAA, and MSVA are 0.79, 0.72, 0.66, and 0.75, respectively. The
result of the present study suggests that these variables are suitable
for HLM.

LEVEL 1 MODEL

Yij = Poj + 1
LEVEL 2 MODEL

Poj =700+ to;

Secondly, we constructed the full model with MSNA, MGA,
MIAA, and MSVA as dependent variables by taking the within-
individual variable including measurement time points (coded 0 to
10) as the first level of predictor variables, and the between-individual
variable including group (coded 0 and 1) and TM as the second level
of predictor variables. o, represents the grand mean of dependent
variables. R and U, represent the residual terms of the first and second
levels of the model, respectively.

LEVEL ] MODEL
Y, = fo; + B (TIME = TIME- }) + 1

LEVEL 2 MODEL

Boj =00 +701(GROUP; )+ 702(TM ;) + 1

Bij =110 + 711(GROUP; —GROUP-) + y12(TM ; = TM.) + 4

Detailed results are presented in Table 3, measurement time had
a significant negative predictive effect on MSNA (8=-0.117,
p<0.001), MGA (B=-0.074, p<0.001), MIAA (8=-0.117,
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TABLE 2 Descriptive statistics for four types of mobile phone addiction and TM post-intervention.

MSNA 15.32 3.68 21.46 4.42 70.00 0.000 0.414 16.22 0.000 0.141 70.26 0.000 0.415
MGA 11.24 3.79 16.04 5.86 6.91 0.010 0.065 11.52 0.001 0.104 16.73 0.000 0.145
MIAA 18.12 4.86 26.11 4.46 33.39 0.000 0.252 29.82 0.000 0.231 36.95 0.000 0.272
MSVA 16.15 4.85 26.35 6.17 45.11 0.000 0.313 13.92 0.000 0.123 65.89 0.000 0.400
™ 68.33 10.51 58.34 12.30 114.60 0.000 0.537 3.68 0.050 0.036 50.08 0.000 0.336

MSNA, mobile social networking addiction; MGA, mobile phone game addiction; MIAA, mobile information acquisition addiction; MSVA, mobile short-form video addiction; TM, trait

mindfulness; EG, experimental group; CG, control group. T x G, Time x Group interaction.
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FIGURE 2
The four types of mobile phone addiction and TM between pre- and post-text. ***p > 0.001.

p <0.001),and MSVA (8 = —0.131, p < 0.001). Additionally, there was
a significant difference between the EG and the CG on MSNA
(B=-3224, p<0.001), MGA (R=-3.326, p<0.001), MIAA
(B = —4.045, p <0.001), and MSVA (B = —4.283, p < 0.001). Four
types of mobile phone addiction of CG were significantly higher than
that of EG. An interaction between measurement time and group
negatively predicted MSNA (8=-0.181, p<0.001), MGA
(B =—0.144, p < 0.001), MIAA (R = —0.227, p < 0.001), and MSVA
(B8 =-0.225, p < 0.001). This result was identical to the conclusion
reached by the repeated measures ANOVA with pre-test and post-test
as independent variables. More importantly, TM had a significant
negative predictive effect on MSNA (8 = —0.140, p < 0.001), MGA

Frontiers in Psychology

(B = —0.104, p < 0.05 = 0.015), MIAA (8 = —0.225, p < 0.001), and
MSVA (8 = —0.149, p < 0.01 = 0.007).

Discussion

Mobile phone addiction is a prevalent problem among college
students that can lead to serious risks and consequences. Therefore,
it is important to find effective ways to intervene. This study
demonstrates the effectiveness of a brief online MBI in reducing
different types of mobile phone addiction among college students.
To enhance comprehension of the many forms of mobile phone
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TABLE 3 Hierarchical linear model for four types of mobile phone addiction.

10.3389/fpsyg.2025.1400327

Null model = Full model Full model
Fixed effect
Level 1
Intercept (Yoo) 19.465%%% 19.461 %% 13.603%%% 13.599%% 23.014%%% 23.009%%% 21.128% % 21.125%%%
Time (Y1) —0.1173%# —0.074%:* —0.117%*% —0.131 %%
Level 2
Group (Yor) —3.224%%% —3.326% % —4,045%5% —4.283%%
T™ (Yo2) —0.140%%% —0.104* —0.225%% —0.149%*
Interaction effect
Time x Group (y,,) —0.181%#%%* —0.144%** —0.227%%* —0.225%**
Random effect
U, 15.273%#% 10.5007%#% 4.429% 5 15.806%#% 4.829% 5 13.345%%% 5.568% 24.111%%%
R 7.77 4.93 2.78 5.19 3.48 7.66 3.2 6.00
Deviance 5215.72 4881.86 5234.26 5016.53 5659.11 5330.03 5533.14 5165.29

MSNA, mobile social networking addiction; MGA, mobile phone game addiction; MIAA, mobile information acquisition addiction; MSVA, mobile short-form video addiction; TM, trait

mindfulness.
*p <0.05, ¥*p < 0.01, *#¥p < 0.001.

addiction, we have classified it into four categories: MSNA, MGA,
MIAA, and MSVA (Carbonell et al., 2022; Lowe-Calverley and
Pontes, 2020). To assess the impact of brief online MBI on these
four categories of mobile phone addiction, we carried out a
randomized controlled experiment. We also looked at how TM
predicted the four different forms of mobile phone addiction.
Overall, the brief online MBI is effective in reducing mobile phone
addiction and changes in TM. Additionally, TM can help decrease
the level of mobile phone addiction. The results of this study offer
a solid scientific foundation for the treatment and prevention of
mobile phone addiction.

First of all, results from the repeated measures ANOVA
indicated that, compared to the pre-test, the experimental group
that received the brief online MBI exhibited significant decreases in
the levels of MSNA, MGA, MIAA, and MSVA during the post-test,
whereas the untrained control group showed no changes in these
levels. These findings suggest that a brief online MBI, conducted for
10 min per day over 30 days, is effective in reducing the four types
of mobile phone addiction behaviors. Additionally, based on the
results of HLM analysis of data measured every 3 days, this study
found that the interaction between time and group significantly
negatively predicted MSNA, MGA, MIAA, and MSVA. As a result,
in the experimental group, the levels of all four types of mobile
phone addiction were significantly lower at each subsequent time
point compared to the control group. In other words, during the
course of the brief online MBI, the levels of the four types of mobile
phone addiction in the experimental group, which underwent the
intervention, were significantly lower than those in the control
group every 3 days. Compared to the results obtained from
two-factor repeated measures analysis of variance, HLM provides
the advantage of monitoring changes every 3 days throughout the
intervention, rather than only comparing the baseline and the
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30-day time point. More importantly, HLM allows for the
simultaneous examination of the effects of both between-individual
and within-individual variables on the dependent variable. In
contrast, two-factor repeated measures ANOVA can only evaluate
the effect of one independent variable on the dependent variable by
fixing the other through simple effects analysis (Hox et al., 2017).
In this study, HLM enabled the observation of the combined effects
of time and group on mobile phone addiction. However, two-factor
repeated measures ANOVA could only separately analyze the
differences in mobile phone addiction levels between the pre-test
and post-test within the experimental group and the control group,
without allowing for a direct comparison of group differences
simultaneously. Previous studies provide robust theoretical support
for the current findings. For example, Lan et al. (2018) demonstrated
that traditional MBI effectively reduce individuals’ levels of mobile
phone addiction. Similarly, Wang and Chen (2023) conducted an
eight-week mindfulness therapy intervention among Chinese
adolescents and found that the experimental group exhibited
significantly lower levels of mobile phone addiction compared to
the control group. These findings are consistent with our results, our
research further shows that a brief online MBI is beneficial for all
four forms of mobile phone addiction and can lower participants’
degrees of addiction.

This study further categorizes mobile phone addiction into four
distinct types: MSNA, MGA, MIAA, and MSVA. For all four types,
existing studies have examined their relationships with mindfulness.
In the case of MSNA, studies indicate that mindfulness enhances
individuals’ attentional control and reduces their fear of missing
out, thereby reducing social media addiction (Chang et al., 2023).
Regarding MGA, mindfulness strengthens self-regulation abilities,
enabling individuals to better manage their gaming time and
mitigate the psychological negative effects of excessive gaming
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(Song and Park, 2019). For MIAA, individuals’ MIAA levels tend to
increase in high-social-risk environments, but mindfulness acts as
a negative moderator in this relationship, lowering MIAA levels
(Liu et al,, 2022¢). Additionally, in relation to MSVA, mindfulness
allows individuals to become more aware of the emotions and
impulses associated with short video use, enhancing self-control
and reducing addictive behaviors (Dong et al., 2024). This explains
why mindfulness is effective for all four types of mobile phone
addiction. Building on these findings, our study further
demonstrates that a brief online MBI is applicable to all four
categories of mobile phone addiction. Moreover, this new finding
provides more options for developing intervention strategies to
reduce mobile phone addiction. Considering that college students
are often under pressure of time constraints and heavy coursework
(Hurst et al,, 2012), it may be difficult for them to participate in
time-consuming traditional MBI that need to be conducted offline.
Therefore, brief online MBI becomes a more flexible, efficient, and
less spatially restrictive solution to help address college students’
mobile phone addiction.

In addition to examining the effectiveness of the brief online MBI
using mobile phone addiction as the dependent variable, we also
investigated the changes in TM levels during the intervention. Results
from a two-way repeated measures ANOVA revealed that, compared
to the pre-test, the experimental group showed a significant increase
in TM, while the control group exhibited no change in TM. This
indicates that the brief online MBI is also effective in enhancing
individuals TM
demonstrated that not only traditional mindfulness training but also

levels. Previous studies have extensively
brief online MBIs can improve individuals’ TM levels (Jiménez et al.,
2020; Verhaeghen, 2021). The brief online MBI exists in various
formats, including training programs lasting from 1 week to 4 weeks,
with practice sessions ranging from 7 to 15 min in duration. Notably,
some studies have shown that there is no significant difference in
mindfulness levels before and after a single 15-min mindfulness
session (Somaraju et al, 2023). Therefore, while brief online
mindfulness practices offer a good option for those with busy
schedules who cannot regularly participate in longer sessions, a single
short session may still be insufficient to provide meaningful changes
for individuals in need of support.

Furthermore, through the results of HLM analysis, the present
study investigated the mechanisms through which TM affect MSNA,
MGA, MIAA, and MSVA. We found that the level of TM showed
negative predictive effects on an individual's MSNA, MGA, MIAA,
and MSVA. This finding is consistent with earlier research by Liu et
al. (2022b) on the relationship between TM and mobile phone
addiction, as well as the conclusions drawn by Yang et al. (2023). In
contrast to the cross-sectional studies above, the present study used
an RCT of longitudinal intervention to validate the results. It similarly
highlighted the negative predictive effects between TM and mobile
phone addiction. So how does TM affect mobile phone addiction?
The resource conservation theory states that people often acquire,
invest in, or protect resources they value as a way to deal with stress
and anxiety. In this context, “resources” refers to any qualities, things,
energies, or circumstances that individuals value, including
characteristic mindfulness (Oge et al., 2018). TM has been shown to
promote mental clarity and attentional intensity (Hanley and
Garland, 2017), lower stress and depressive mood (Jones et al., 2022),
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improve subjective well-being (Liu et al., 2020), and help people
maintain good mental health. Psychological processes including self-
compassion, emotion management, and cognitive reappraisal are
how the MBI works. This bolsters the resource conservation theory’s
assertion that college students who possess high TM levels are better
equipped to handle complex emotions, manage risks, and focus their
cognitive attention on the here and now (Keng et al, 2011).
Furthermore, MBI helps people to keep an open and accepting
mindset, improve their capacity to “let go” of unpleasant events, and
constructively and productively concentrate on experiences—all of
which effectively prevent behaviors associated with mobile phone
addiction (Koo et al., 2011; Sedlmeier, 2023). This explains why
elevating TM effectively diminishes the inclination toward mobile
phone addiction.

Limitations and future directions

In the present study, considering the burden on the subjects
during the intervention, a frequency of measurements every 3 days
was used without collecting data at a higher frequency. This may
affect the precision of the results and amplify the effects of random
errors. In future studies, we suggest using Ecological Momentary
Assessment for assessment, such as collecting data at a frequency of
once per session or three times per day, at a high density, and
assessing subjects in different temporal scenarios to ensure more
precise results. In addition, considering a larger sample size and
examining it in conjunction with qualitative studies can make the
results more generalizable and comprehensive.

Data availability statement

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

Ethics statement

The studies involving humans were approved by the Ethical
Review of Tianjin Normal University. The studies were conducted in
accordance with the local legislation and institutional requirements.
The participants provided their written informed consent to
participate in this study.

Author contributions

ZZ: Writing - original draft, Writing - review & editing. LW:
Writing - review & editing. CL: Writing - review & editing. TG:
Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1400327
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Zhang et al.

Acknowledgments

We express our sincere gratitude for the editor’s diligent attention
and acknowledgment of our research endeavors. We fully acknowledge
the significance of data sharing as stipulated by SCI journals. However,
owing to the policies and confidentiality agreements adhered to in our
laboratory and to protect the privacy of individuals, we regretfully
cannot furnish the raw data. Nevertheless, we have meticulously
presented a comprehensive account of the experimental design,
analysis, results, and the procedures employed for data analysis and
processing. Should the esteemed editor and reviewers require further
elucidation or specific inquiries pertaining to the data, we pledge our
utmost commitment to providing detailed explanations and
clarifications. This is my first research during graduate school, for
which I would like to thank my graduate advisor, Dr. Wu, and my
research team members, including Lu and Guan.

References

Achangwa, C., Ryu, H. S,, Lee, J. K,, and Jang, J.-D. (2023). Adverse effects of
smartphone addiction among university students in South Korea: A systematic review.
Healthcare 11:14. doi: 10.3390/healthcare11010014

Brown, K. W,, and Ryan, R. M. (2003). The benefits of being present: mindfulness and
its role in psychological well-being. J. Pers. Soc. Psychol. 84, 822-848. doi:
10.1037/0022-3514.84.4.822

Carbonell, X., Panova, T., and Carmona, A. (2022). Commentary: editorial: significant
influencing factors and effective interventions of mobile phone addiction. Front. Psychol.
13:957163. doi: 10.3389/fpsyg.2022.957163

Cavanagh, K., Churchard, A., O’'Hanlon, P, Mundy, T., Votolato, P, Jones, E, et al.
(2018). A randomised controlled trial of a brief online mindfulness-based intervention
in a non-clinical population: replication and extension. Mindfulness 9, 1191-1205. doi:
10.1007/s12671-017-0856-1

Chang, H., Meng, X., Li, Y., Liu, J., Yuan, W,, Ni, ], et al. (2023). The effect of
mindfulness on social media addiction among Chinese college students: A serial
mediation model. Front. Psych. 14:1087909. doi: 10.3389/fpsyt.2023.1087909

Cohen, J., Cohen, P,, West, S. G., and Aiken, L. S. (2003). Applied multiple regression/
correlation analysis for the behavioral sciences. Routledge.

Davazdahemami, B., Hammer, B., and Soror, A. (2016). Addiction to mobile phone
or addiction through mobile phone? 2016 49th Hawaii international conference on
system sciences (HICSS), 1467-1476. doi: 10.1109/HICSS.2016.186

Deng, Y. Q. Li, S., Tang, Y. Y,, Zhu, L. H,, Ryan, R., and Brown, K. (2012). Psychometric
properties of the Chinese translation of the mindful attention awareness scale (MAAS).
Mindfulness 3, 10-14. doi: 10.1007/s12671-011-0074-1

Dong, X., Wen, X., Chang, Y., and Li, H. (2024). How do short video content
characteristics influence short video app addiction? An affective response perspective.
Int. J. Mob. Commun. 23, 425-449. doi: 10.1504/1JMC.2024.138782

Garland, E. L., and Howard, M. O. (2018). Mindfulness-based treatment of addiction:
current state of the field and envisioning the next wave of research. Addict. Sci. Clin.
Pract. 13:14. doi: 10.1186/s13722-018-0115-3

Hanley, A. W, and Garland, E. L. (2017). Clarity of mind: structural equation
modeling of associations between dispositional mindfulness, self-concept clarity and
psychological well-being. Personal. Individ. Differ. 106, 334-339. doi: 10.1016/j.
paid.2016.10.028

Hefner, D., and Freytag, A. (2024). Consciously connected: the role of mindfulness for
mobile phone connectedness and stress. Media Psychol. 27, 503-532. doi:
10.1080/15213269.2023.2253732

Hox, J., Moerbeek, M., and Van de Schoot, R. (2017). Multilevel analysis: Techniques
and applications. Routledge.

Hurst, C. S., Baranik, L. E., and Daniel, E (2012). College student stressors: A review
of the qualitative research: qualitative stress review. Stress Health 29, 275-285. doi:
10.1002/smi.2465

Jiménez, O., Ramos, N. S., Gonzélez-Moraleda, A., and Resurreccién, D. M.
(2020). Brief mindfulness-based interventions in a laboratory context: A systematic
review of randomized controlled trials. Mindfulness 11, 849-861. doi: 10.1007/
$12671-020-01320-x

Jin, Y., Xiong, W,, Liu, X, and An, J. (2023). Trait mindfulness and problematic
smartphone use in Chinese early adolescent: the multiple mediating roles of negative
affectivity and fear of missing out. Behav. Sci. 13:222. doi: 10.3390/bs13030222

Frontiers in Psychology

10.3389/fpsyg.2025.1400327

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.

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.

Jones, A., Hook, M., Podduturi, P, McKeen, H., Beitzell, E., and Liss, M. (2022).
Mindfulness as a mediator in the relationship between social media engagement and
depression in young adults. Personal. Individ. Differ. 185:111284. doi: 10.1016/j.
paid.2021.111284

Kabat-Zinn, J. (1994). Wherever you go, there you are: mindfulness meditation in
everyday life. New York: Hyperion.

Kabat-Zinn, J. (2003). Mindfulness-based interventions in context: past, present, and
future. Clin. Psychol. Sci. Pract. 10, 144-156. doi: 10.1093/clipsy.bpg016

Kang, Y., Gruber, J., and Gray, J. R. (2013). Mindfulness and de-automatization. Emot.
Rev. 5,192-201. doi: 10.1177/1754073912451629

Keng, S.-L., Smoski, M. J., and Robins, C. J. (2011). Effects of mindfulness on
psychological health: A review of empirical studies. Clin. Psychol. Rev. 31, 1041-1056.
doi: 10.1016/.cpr.2011.04.006

Koo, C., Wati, Y., Lee, C. C., and Oh, H. Y. (2011). Internet-addicted kids and South
Korean government efforts: boot-camp case. Cyberpsychol. Behav. Soc. Netw. 14,
391-394. doi: 10.1089/cyber.2009.0331

Kwon, M., Lee, J. Y., Won, W. Y., Park, J. W,, Min, J. A., Hahn, C,, et al. (2013).
Development and validation of a smartphone addiction scale (SAS). PLoS One 8:e56936.
doi: 10.1371/journal.pone.0056936

Lan, Y, Ding, J. E,, Li, W, Li, J., Zhang, Y., Liu, M., et al. (2018). A pilot study of a
group mindfulness-based cognitive-behavioral intervention for smartphone addiction
among university students. J. Behav. Addict. 7,1171-1176. doi: 10.1556/2006.7.2018.103

Li, L., Xu, D. D, Chai, J. X., Wang, D, Li, L., Zhang, L., et al. (2018). Prevalence of
internet addiction disorder in Chinese university students: A comprehensive meta-
analysis of observational studies. J. Behav. Addict. 7, 610-623. doi:
10.1556/2006.7.2018.53

Liu, C,, Liu, Z., and Yuan, G. (2020). The longitudinal influence of cyberbullying
victimization on depression and posttraumatic stress symptoms: the mediation role of
rumination. Arch. Psychiatr. Nurs. 34, 206-210. doi: 10.1016/j.apnu.2020.05.002

Liu, X., Wang, S., Chang, S., Chen, W, and Si, M. (2013). Effect of brief mindfulness
intervention on tolerance and distress of pain induced by cold-pressor task. Stress Health
29, 199-204. doi: 10.1002/smi.2446

Liu, Q. Q, Xu, X. P, Yang, X. ], Xiong, J., and Hu, Y. T. (2022b). Distinguishing
different types of mobile phone addiction: development and validation of the mobile
phone addiction type scale (MPATS) in adolescents and young adults. Int. J. Environ.
Res. Public Health 19:2593. doi: 10.3390/ijerph19052593

Liu, Q Q, Yang, X. ], and Nie, Y. G. (2022c¢). Interactive effects of cumulative social-
environmental risk and trait mindfulness on different types of adolescent mobile phone
addiction. Curr. Psychol. 42, 16722-16738. doi: 10.1007/s12144-022-02899-1

Liu, E, Zhang, Z., Liu, S., and Feng, Z. (2022a). Effectiveness of brief mindfulness
intervention for college students’ problematic smartphone use: the mediating role of
self-control. PLoS One 17:€0279621. doi: 10.1371/journal.pone.0279621

Long, J., Liu, T. Q, Liao, Y. H,, Qi, C., He, H. Y., Chen, S. B,, et al. (2016). Prevalence
and correlates of problematic smartphone use in a large random sample of Chinese
undergraduates. BMC Psychiatry 16:408. doi: 10.1186/512888-016-1083-3

Lowe-Calverley, E., and Pontes, H. M. (2020). Challenging the concept of
smartphone addiction: An empirical pilot study of smartphone usage patterns and
psychological well-being. Cyberpsychol. Behav. Soc. Netw. 23, 550-556. doi: 10.1089/
cyber.2019.0719

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1400327
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.3390/healthcare11010014
https://doi.org/10.1037/0022-3514.84.4.822
https://doi.org/10.3389/fpsyg.2022.957163
https://doi.org/10.1007/s12671-017-0856-1
https://doi.org/10.3389/fpsyt.2023.1087909
https://doi.org/10.1109/HICSS.2016.186
https://doi.org/10.1007/s12671-011-0074-1
https://doi.org/10.1504/IJMC.2024.138782
https://doi.org/10.1186/s13722-018-0115-3
https://doi.org/10.1016/j.paid.2016.10.028
https://doi.org/10.1016/j.paid.2016.10.028
https://doi.org/10.1080/15213269.2023.2253732
https://doi.org/10.1002/smi.2465
https://doi.org/10.1007/s12671-020-01320-x
https://doi.org/10.1007/s12671-020-01320-x
https://doi.org/10.3390/bs13030222
https://doi.org/10.1016/j.paid.2021.111284
https://doi.org/10.1016/j.paid.2021.111284
https://doi.org/10.1093/clipsy.bpg016
https://doi.org/10.1177/1754073912451629
https://doi.org/10.1016/j.cpr.2011.04.006
https://doi.org/10.1089/cyber.2009.0331
https://doi.org/10.1371/journal.pone.0056936
https://doi.org/10.1556/2006.7.2018.103
https://doi.org/10.1556/2006.7.2018.53
https://doi.org/10.1016/j.apnu.2020.05.002
https://doi.org/10.1002/smi.2446
https://doi.org/10.3390/ijerph19052593
https://doi.org/10.1007/s12144-022-02899-1
https://doi.org/10.1371/journal.pone.0279621
https://doi.org/10.1186/s12888-016-1083-3
https://doi.org/10.1089/cyber.2019.0719
https://doi.org/10.1089/cyber.2019.0719

Zhang et al.

Marino, C., Canale, N., Melodia, E, Spada, M. M., and Vieno, A. (2021). The overlap
between problematic smartphone use and problematic social media use: A systematic
review. Curr. Addict. Rep. 8, 469-480. doi: 10.1007/s40429-021-00398-0

McCoy, C. E. (2017). Understanding the intention-to-treat principle in
randomized controlled trials. West J. Emerg. Med. 18, 1075-1078. doi: 10.5811/
westjem.2017.8.35985

Oge, E., Cetin, M., and Top, S. (2018). The effects of paternalistic leadership on
workplace loneliness, work family conflict and work engagement among air traffic
controllers in Turkey. J. Air Transp. Manag. 66, 25-35. doi: 10.1016/j.
jairtraman.2017.10.003

Rosenthal, A., Levin, M. E., Garland, E. L., and Romanczuk-Seiferth, N. (2021).
Mindfulness in treatment approaches for addiction—underlying mechanisms and future
directions. Curr. Addict. Rep. 8, 282-297. doi: 10.1007/s40429-021-00372-w

Rowland, Z., Wenzel, M., and Kubiak, T. (2019). Effects of an ultra-brief computer-
based mindfulness training on mindfulness and self-control: A randomised controlled
trial using a 40-day ecological momentary assessment. Mindfulness 10, 2312-2326. doi:
10.1007/s12671-019-01204-9

Sancho, M., De Gracia, M. Rodriguez, R. C., Mallorqui-Bague, N.,
Sanchez-Gonzalez, J., Trujols, J., et al. (2018). Mindfulness-based interventions for the
treatment of substance and behavioral addictions: A systematic review. Front. Psych.
9:95. doi: 10.3389/fpsyt.2018.00095

Sedlmeier, P. (2023). What mindfulness, and for whom? And why might it work?
Mindfulness. doi: 10.1007/s12671-023-02218-0

Somaraju, L. H., Temple, E. C., Bizo, L. A., and Cocks, B. (2023). Brief mindfulness
meditation: can it make a real difference? Curr. Psychol. 42, 5530-5542. doi: 10.1007/
512144-021-01897-z

Song, W. J., and Park, J. W. (2019). The influence of stress on internet addiction:
mediating effects of self-control and mindfulness. Int. J. Ment. Heal. Addict. 17,
1063-1075. doi: 10.1007/s11469-019-0051-9

Frontiers in Psychology

10

10.3389/fpsyg.2025.1400327

Tao, J. Q., Luo, C. J., Huang, J. W,, and Liang, L. Y. (2018). Meta-analysis of the
current situation of mobile phone dependence among college and university
students in China. Chin. J. School Health 39, 1391-1394. doi: 10.16835/j.
cnki.1000-9817.2018.09.032

Verhaeghen, P. (2021). Mindfulness as attention training: Meta-analyses on the links
between attention performance and mindfulness interventions, Long-term meditation
practice, and trait mindfulness. Mindfulness 12, 564-581. doi: 10.1007/
§12671-020-01532-1

Villalén, E.J., Moreno, M. L, Rivera, R., Venegas, W., Arancibia, C.]. V,, Soto, A., et al.
(2023). Brief online mindfulness- and compassion-based inter-care program for
students during COVID-19 pandemic: A randomized controlled trial. Mindfulness 14,
1918-1929. doi: 10.1007/s12671-023-02159-8

Wang, H., and Chen, X. (2023). Intervention effect of mindfulness-based mental
health education therapy on adolescents mobile phone addiction and cognitive
tendency. Iran. J. Public Health 52, 2563-2571. doi: 10.18502/ijph.v52i12.14317

Woodlief, D. T. (2017). Smartphone use and mindfulness: Empirical tests of a
hypothesized connection. University of South Carolina.

Yang, H., Huang, X., Zhao, X,, and Lu, A. (2023). Trait mindfulness and cell phone
addiction in adolescents: A moderated mediation model. Soc. Behav. Personal. Int. J. 51,
1-9. doi: 10.2224/sbp.11984

Zhang, G., Yang, X., Tu, X,, Ding, N, and Lau, J. T. E. (2020). Prospective relationships
between mobile phone dependence and mental health status among Chinese
undergraduate students with college adjustment as a mediator. J. Affect. Disord. 260,
498-505. doi: 10.1016/j.jad.2019.09.047

Zhang, H., Zhang, A., Liu, C., Xiao, J., and Wang, K. (2021). A brief online
mindfulness-based group intervention for psychological distress among Chinese
residents during COVID-19: A pilot randomized controlled trial. Mindfulness 12,
1502-1512. doi: 10.1007/s12671-021-01618-4

Zhao, H., Rafik-Galea, S., Fitriana, M., Song, T. ], and Lin, C. Y. (2022). Translation and
psychometric evaluation of smartphone addiction scale-short version (SAS-SV) among
Chinese college students. PLoS One 17:¢0278092. doi: 10.1371/journal.pone.0278092

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1400327
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1007/s40429-021-00398-0
https://doi.org/10.5811/westjem.2017.8.35985
https://doi.org/10.5811/westjem.2017.8.35985
https://doi.org/10.1016/j.jairtraman.2017.10.003
https://doi.org/10.1016/j.jairtraman.2017.10.003
https://doi.org/10.1007/s40429-021-00372-w
https://doi.org/10.1007/s12671-019-01204-9
https://doi.org/10.3389/fpsyt.2018.00095
https://doi.org/10.1007/s12671-023-02218-0
https://doi.org/10.1007/s12144-021-01897-z
https://doi.org/10.1007/s12144-021-01897-z
https://doi.org/10.1007/s11469-019-0051-9
https://doi.org/10.16835/j.cnki.1000-9817.2018.09.032
https://doi.org/10.16835/j.cnki.1000-9817.2018.09.032
https://doi.org/10.1007/s12671-020-01532-1
https://doi.org/10.1007/s12671-020-01532-1
https://doi.org/10.1007/s12671-023-02159-8
https://doi.org/10.18502/ijph.v52i12.14317
https://doi.org/10.2224/sbp.11984
https://doi.org/10.1016/j.jad.2019.09.047
https://doi.org/10.1007/s12671-021-01618-4
https://doi.org/10.1371/journal.pone.0278092

	Effectiveness of brief online mindfulness-based intervention on different types of mobile phone addiction: mechanisms of influence of trait mindfulness
	Introduction
	Materials and methods
	Subjects
	Procedure
	The brief online MBI
	Measures
	Mobile phone addiction
	Four types of mobile phone addiction
	Trait mindfulness
	Data analyses

	Results
	Baseline
	The effectiveness of brief online MBI
	Mechanisms of the effects of TM on four types of mobile phone addiction

	Discussion
	Limitations and future directions


	References

