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Abstract

Background: Depression is a significant global public health issue, and in China, access to mental health services remains
limited despite high demand. Research has shown that mindfulness can effectively aleviate depressive symptoms and that
telehealth solutions offer a promising avenue for addressing this service gap. Despite this potential, there are currently few studies
in Chinafocusing on short-term online mindfulnesstraining. Most existing online mindfulness studiesrelied on traditional 8-week
programs, which can be challenging for participant adherence due to limited accessibility and high dropout rates. Additionally,
limited research exists on short-term online mindful ness interventions, and findings remain inconsistent.

Objective: This study aimed to develop and evaluate an internet-based, self-guided, short-term mindfulness training (ISSMT)
program based on the Monitor and Acceptance Theory (MAT) to reduce depression symptoms.

Methods: ThelSSMT program was delivered via an online platform, “Hi Emotion,” and was accessible to the general public.
Interested individual s aged 18 years and older were randomized into either the ISSMT group or await-list control group. Participants
in the ISSMT group received daily reminders to participate in a 15- to 20-minute session over a 14-day training period.
Measurements, including mindfulness and depressive symptoms, were collected at baseline and weekly for the subsequent 3
weeks.

Results: A total of 205 adults participated in the 14-day online intervention. Linear mixed models were used to analyze both
per-protocol (PP) and intention-to-treat (ITT) samples. Compared with the wait-list control group, participants in the ISSMT
group showed significant improvementsin mindfulness (Cohen d=0.44 for ITT; Cohen d=0.55 for PP) and reductionsin depressive
symptoms (Cohen d=0.50 for ITT; Cohen d=0.53 for PP). Furthermore, participants expressed high acceptance of this training
format with arelatively low dropout rate (<40%).

Conclusions. The ISSMT program based on the MAT effectively enhanced mindfulness and alleviated depressive symptoms.
This intervention could be considered for integration into psychosocial service systems to improve mental health outcomes and
help bridge the gap between limited resources and the high demand for services in China. Future research should focus on
personalizing these programs and incorporating advanced technologies to enhance their effectiveness and user engagement.

Trial Registration: Open Science Framework; https://doi.org/10.17605/OSF.10/8P4V 6
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Introduction

Depression isaleading global public health issue, with alarge
impact on people's well-being and quality of life and causing
substantial economic ramifications and mental health—related
disability [1]. According to the World Health Organization,
approximately 280 million people worldwide, representing 5%
of the adult population, grapple with depression [2,3]. The China
Mental Health Survey reported that the weighted prevalence of
depressive disorders in China is 3.6% (95% Cl 3.0%-4.2%)
during the previous 12 months and the lifetime weighted
preval ence was 6.8% (95% Cl 5.8%-7.8%) [4].

Given the considerable demand for mental health services,
accessto mental health servicesin Chinaislimited. Asof 2022,
there were only 2098 psychiatric hospitals in China that were
staffed by approximately 273,000 professionals, resultingin an
average of 3.67 professionals serving 100,000 people [5].
Compounding thisissueisthe pervasive stigmaassociated with
seeking mental health services. A recent study revealed that, in
China, fewer than 10% of patientswith depression received any
form of treatment, with only 0.5% receiving adequate care [6].

The emergence of telehealth solutions has shown promise in
bridging the mental health gap, especially sincethe COVID-19
pandemic. Telehealth solutions offer several key advantages
including high acceptability both as asupplement and alternative
to offline face-to-face training. A survey of 500 adultsrevealed
ahighinterest (71.2%) in internet-based psychological training,
with 42% expressing a preference for internet-based training
over individual training (37.8%) and group training (19.6%)
[7]. Telehealth solutions also provide a high level of
accessibility, and users have the flexibility to use medical
services according to their own schedule. In addition, telehealth
offers greater anonymity, which is valuable for managing
sengitive information and providing amore comfortable, private
environment for users[8]. Compared with face-to-face training,
the devel opment and maintenance of online health care require
relatively fewer economic and human resources [9]. Finaly,
several studies have indicated that some evidence-based
psychological training can be effective in an online format,
significantly ameliorating users depression and anxiety. The
effect size (d=0.80) of self-help training protocols is only
dightly lower than that of standardized treatment protocols
(d=0.82) [10-15].

Mindfulness-based training has gained increasing attention in
recent years [16-20], with substantial evidence supporting its
positive impact on depression [19,20]. Mindfulness is a
moment-by-moment awareness of thoughts, feelings, bodily
sensations, and the surrounding environment [21]. Among the
various mindfulness-based interventions, 2 of the most widely
implemented are Mindfulness-Based Stress Reduction (MBSR)
and mindfulness-based cognitive therapy [22]. MBSR,
devel oped by Kabat-Zinn [23], and mindful ness-based cognitive
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therapy, created by Teasdale et a [24] asan extension of MBSR,
are central to mindful ness practice. Both interventionstypically
include 8 weekly sessions focused on mindfulness techniques.
A meta-analysis of 44 meta-analyses encompassing various
populations, problems, training, comparisons, and outcomes
revealed that mindfulness training demonstrated significant
effects and advantages (d=0.10-0.89), including for depression
(d=0.49), compared with negative controls [20].

The theoreticll mechanisms underlying mindfulness
interventions are supported by several key frameworks,
including the Monitor and Acceptance Theory (MAT) [25],
Mindfulness-to-Meaning Theory [26,27], and self-awareness,
self-regulation, and self-transcendence framework [28]. Among
these frameworks, MAT posits that attention monitoring and
acceptance are essential mechanisms of mindfulness[25]. This
dual-process approach enhances individuals' ability to monitor
internal experiences and accept them without judgment, which
is fundamental to reducing negative emotions and fostering
psychological flexibility, akey function in emotional regulation.

Compared with offline training, online mindfulness programs
generaly require less direct involvement from highly trained
therapists, reducing reliance on professionals and enhancing
accessibility [22]. Some studies have shown that online
mindfulness programs, when matched for duration and structure,
have dlightly weaker effects than offline versions but still show
significantly greater improvements than a control group [29].
Furthermore, the efficacy of online programs for alleviating
depression has been supported by research in some western
countries [15,30].

Most online mindfulness training programs are adaptations of
traditional 8-week offline programs [31]. Although traditional
programs have demonstrated efficacy, their extended duration
and demanding requirements often result in challenges such as
limited accessibility [31] and high dropout rates [32]. The few
studies exploring the effect of simplified, short-term online
mindfulness programs have shown inconsistent [33-36] and
unstable effects [37,38]. Some studies with 2- to 4-week online
mindfulness training reported positive results [33-35], while
others, such asthe 2-week self-help program evaluated by Gliick
and Maercker [36], found no significant differences between
the mindfulness group and wait-list control group in terms of
mindfulness scores, stress perception, overall distress, and more.
To our knowledge, the feasibility and effectiveness of brief
online mindfulness training in the Chinese population have
rarely been investigated [31].

Current brief online mindfulnessinterventions often emphasize
basic mindfulness techniques [39], primarily attention
monitoring. MAT highlights the importance of incorporating
acceptance, whichiscrucial for modulating emotional reactivity
and stress responses, ultimately improving mental and physical
well-being [25]. Interventions based on MAT may potentially
address the limitations of existing internet-delivered programs

JMed Internet Res 2025 | vol. 27 | €55583 | p. 2
(page number not for citation purposes)


http://dx.doi.org/10.2196/55583
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

by integrating both attention monitoring and acceptance.
Randomized controlled trials (RCTs) have demonstrated that
MAT-based training significantly improves stress-related
indicators, including reductions in cortisol levels and systolic
blood pressure reactivity [40], while also enhancing positive
emotions [41].

The primary aim of this study was to implement an
internet-based, self-guided, short-term mindfulness training
(ISSMT) program based on MAT viaamobile platform with a
Chinese population and to verify its effectivenessfor depressive
symptoms using an RCT design. We hypothesized that the
ISSMT could be effectively delivered online and would lead to
significant improvementsin participants depressive symptoms.

Methods

This study was designed asa single-blind RCT.

Recruitment

A power analysis was conducted to estimate the sample size
needed to detect the main effects and interactions in this study.
Based on an effect size of 0.3 [20], a power of 0.80, and an
alpha of .05, the initial calculation suggested that 126
participantswould be required. Some researchers have reported
high dropout rates with online training. For instance, an online
MoodGym study reported a dropout rate of 73.9% for research
participants and 99.2% for public registrants [42], and
completion rates for internet-based depression treatment
programs have varied from 43% to 99% [43]. To account for a
potential dropout rate of 50%, which is commonly observed in
online interventions, we planned to recruit 250 participants.

From January 2021 to April 2021, participants were recruited
by posting recruitment posters on various public social media
platforms, including WeChat Moment, RED app, Douban
Forum, and other online forums. Interested individuals were
directed to an online questionnaire, where they could register
by scanning the QR code on the recruitment poster and
providing basic demographic information. A total of 328
participants voluntarily enrolled in this study.

The inclusion criteria were as follows:. (1) aged 18 years or
older; (2) possessed intact reading and comprehension abilities;
(3) had the capacity to provide informed consent; and (4) had
access to the internet and basic smartphone literacy. Exclusion
criteriaincluded (1) current use of psychotropic medications,
(2) severe visual and auditory impairments that hindered the
comprehension of audio content or receipt of information, and
(3) concurrent participation in other psychosocial intervention
programs.

To enhance data representativeness, recruitment efforts spanned
multiple platforms and were conducted at different times of the
day to capture adiverse participant pool. Additionally, we used
the neutral phrase “Peace Journey” in recruitment materialsto
mitigate self-selection bias.
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Finally, 81 individuals who were unreachabl e after registration
were excluded, leaving 247 eligible participants enrolled for
randomization and the subsequent intervention.

Procedure

After theinitial registration, potential participants wereinvited
tojoin aWeChat group for further communication. Preliminary
screening was conducted based on the predefined inclusion and
exclusion criteria. Eligible participants were invited to
participate in subsequent research, were informed of the entire
research process, and signed an electronic informed consent
form. Baseline datawere collected after receiving theinformed
consent form.

Theunit of randomizationin this study wastheindividual . Using
computer-generated random numbers, we randomly assigned
all eigible participantsto either theISSMT group or the wait-list
control group. A datistician generated the randomization
sequence, and baseline data were collected after the
randomization. Investigators remained blinded to the
randomization process. Notably, the investigation of online
mindfulness training by Krusche et al [34] revealed a dropout
rate of 79.4% for thetraining group, contrasting with only 35.9%
for the wait-list control group. To balance the retained sample
size in the 2 arms and adhere to statistical standards, we
randomly assigned participants to groups at a ratio of 2.5:1
during randomization.

Ultimately, 175 participantswere allocated to the ISSMT group,
while 72 were assigned to the wait-list control group. Thosein
the control group received the same mindfulness training after
completion of the formal study.

I ntervention

Training Course

In this study, the ISSMT program was translated and adapted
from a 14-day mindfulness training program devel oped based
on MAT by Lindsay et al [25]. With authorization from Lindsay
and colleagues, ateam of 4 psychology graduate students was
assembl ed to perform the translation and adaptation. Each unit
underwent a standardized multistep process, including sequential
stages of “trandation, peer cross-check, revision, group
discussion and proofreading, and revision,” culminating in the
creation of adraft. Team membersthen rotated assigned sections
and completed a secondary round of proofreading. Following
this, an expert in psychology was invited to conduct a
comprehensive proofread of the entire text. Any segments
identified as unclear were further refined in alignment with the
original text until all team membersreached consensuson clarity
and accuracy.

The draft was subsequently recorded by a mindfulness
practitioner with over 5 years of experience. We then invited
30 individualsto listen to the recordings and provide feedback,
which was used to refine the audio content to finalize the
training course. The finalized training framework, with each
section lasting approximately 15 minutes to 20 minutes, is
shown in Table 1.
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Table 1. Lesson content in each training program based on the Monitor and Acceptance Theory (MAT).

Lesson Content

© 00 N o o b~ W N P

e <
w N Rk O

Introduction: introduction to the course and 3 core skills: concentration, equanimity, and clarity

Concentration |: developing a deeper understanding of concentration

Concentration I1: concentrating continuously on body experiences

Concentration I11: maintaining focus on body experiences while listening to someone speak

Concentration |V: labeling body experiences to maintain focus

Concentration V: labeling different types of body experiences

Equanimity I: maintaining global body relaxation to promote equanimity

Equanimity I1: promoting equanimity by intentionally using a matter-of-fact tone of voice when labeling
Clarity I: discriminating different types and patterns of body sensations

Clarity I1: detecting subtle or faint body sensations and increasing sensual fulfillment by detecting subtle pleasure
Equanimity 111: developing equanimity by applying awelcoming attitude toward all experiences

Clarity I11: recognizing 4 basic categories of body experience (physical, emotional, restful, and “energy flow”)

Equanimity 1V: integrating the 3 equanimity strategies: body relaxation, tone of voice, and welcoming attitude

14 Course Review: guided practice through the major strategies learned in the preceding 13 lessons

I ntervention Platform

An online training platform, named “Hi Emotion,” was
developed to facilitate the intervention. To access the training
course, participants were only required to navigate to the “Hi
Emotion” module within the “Mindfulness + Technology”
section on WeChat. The platform accommodates 2 roles:
“leader” and “practitioner” (see Figure S1A in Multimedia
Appendix 1). The leader’s role involves creating groups and
administering online courses, while practitioners have the option
to join specific groups via the “Group” section. Once the
“leader” disseminatesthedaily course, it becomesimmediately
visibleto the“practitioner” inthe* Unlearned Courses’ section.
Upon completion, the course is removed from the “Unlearned
Courses’ and relocated to the “Learned Courses’ section.

I ntervention Procedure

Following the randomization process, the researcher, acting as
the “leader,” established a training group and distributed the
group codeto participants allocated to the ISSMT group. These
participants then joined the group and familiarized themselves
with the platform using the provided instruction manual. During
the 14-day training period, the course was delivered daily on
the platform a 10 AM. Participants received immediate
remindersin the WeChat group after each course delivery, with
additional reminders sent at 8 PM each evening.

The training lasted for 14 days, with each individual course
lasting between 15 minutes and 20 minutes. Upon completion
of thedaily training course, participantswere required to engage
in mindfulness meditation practices outside the online course
for aminimum of 30 minutes per day. In addition, participants
were encouraged to incorporate mindful ness practicesinto their
daily activities, such asduring meal's, while standing, and during
walking.

To minimize the dropout rate, severa measures were
implemented. During the intervention, a trained experimenter
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sent timely course reminders in the WeChat group every day
(at 10 AM and 8 PM) and addressed any participant queries.
On the 4th and 10th days of the training, the researchers
monitored the participants progress through the backend
database. If any participants exhibited signs of potential dropout
(such asincomplete listening records), the experimenter would
contact them via WeChat to ensure they understood the course
material and to encourage their continued participation.

M easures

Demographic Characteristics

Demographic characteristics were assessed solely at baseline
and encompassed age, gender, educational level, and occupation.

Mindfulness

The short form of the Chinese version of the 5-facet mindfulness
guestionnaire (FFM Q-C-SF) was used to measure mindful ness
[44]. This 15-item scale measures 5 aspects of mindfulness on
a5-point Likert scale, ranging from 1 (never or very rarely true)
to 5 (very often or aways true), with higher total scores
indicating a higher level of mindfulness. The Cronbach a for
the FFMQ-C-SF in this study was 0.84.

Depressive Symptoms

Depressive symptomswere eval uated using the Beck Depression
Inventory-11 (BDI-I1) [45]. This 21-item scale is scored on a
scale from O to 3 according to the severity of symptomsand is
one of the most widely used self-rated scales for depressive
symptoms. It is applicable to the assessment of depressive
symptomsin various clinical and nonclinical populations, with
a total score of O to 13 indicating no depression, 14 to 19
indicating mild depression, 20 to 28 indicating moderate
depression, and 29 to 63 indicating severe depression. The
Chinese version of BDI-II, revised by Wang et a [46],
demonstrated good reliability and validity, with a Cronbach o
coefficient of 0.94. The Cronbach a coefficient for BDI-II in
this study was 0.95.
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Feasibility

The Intervention Satisfaction Scale designed by Campo et a
[47] was used to measure the feasibility of participants
participation and evaluated satisfaction with the internet-based
training. It includes 9 items. Items 1 (“Overdl, | liked the
two-week course practice”) and 2 (“1 would recommend this
courseto others”) are scored on ascale from 1 to 5 (1=strongly
disagree, 5=strongly agree), while the remaining 7 items are
scored on a 2-point scale (1=yes, 2=no).

Data Quality Control

To ensure data quality and reliability throughout the study, we
implemented multiple control measures. Standardized protocols
were followed during data collection to reduce variability.
During data cleaning, responses were rigorously screened, and
entries displaying excessive duplication or failing to pass
attention-check items were excluded. Specifically, attention
checks included prompts such as “Please select the option
‘Moderately agree’ for thisquestion,” allowing usto effectively
identify inattentive respondents. During the data collection
phase, we regularly monitored participants’ completion status
and their engagement with theintervention (seethe Intervention
Procedure section for specifics) to maintain dataintegrity. These
comprehensive monitoring and engagement strategies ensured
dataintegrity and minimized the risk of dropout, enhancing the
robustness and reliability of our study findings.

Statistical Analysis

Descriptive statistics summarized participants' demographic
information and baseline outcome variables across different
groups. To assess group differences, we used t tests for
continuous variables and chi-square tests for categorical
variables.

To analyze training effectsin this longitudinal study, we used
linear mixed models [48,49]. This approach accounts for both
random and fixed effects, making it well-suited to handle
missing data, which we assumed to be missing at random [50].
Specifically, compound symmetric covariance and maximum
likelihood estimation were used.

Weimplemented both intention-to-treat (ITT) and per-protocol
(PP) analyses [51]. ITT analysis includes all randomized
participants, maintaining the benefits of randomization
regardless of treatment adherence. PP analysis includes
participantswho compl eted the assigned treatment. In this study,
the ITT analysisincluded participants who compl eted baseline
measurements and participated in at least one course. The PP
analysisfocused on the participants who compl eted at |east 75%
of their assigned courses (ig, at least 10 sessions), which this
study defined as completion of training. This approach enables
a clear assessment of the actua treatment impact. Together,
these methods provide a comprehensive view of the
intervention’s effectiveness, with ITT generally yielding more
conservative estimates.

Additionally, we eval uated the following effects: the time effect
captures changes in measured outcomes across different time
points, reflecting how participants performance evolved over
the training duration. The group effect indicates differencesin
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outcomes between treatment and control groups, illustrating the
intervention’s impact. Finally, the time x group interaction
examines how changes over time may differ across groups,
elucidating the differential effectiveness of the intervention
[52].

All analyses were conducted using SPSS 20.0 (IBM Corp) and
incorporated age, gender, and other baseline variables as
covariates. Statistical significance was determined using 2-sided
tests, with athreshold of P<.05.

Ethical Consider ations

Ethics Approval

The study was approved by the Research Ethics Committee of
the Department of Psychology and Behavioral Sciences,
Zhgjiang University (register number; 2020-059).

All procedures performed were in accordance with the ethical
standards of the Zhegjiang University research committee and
with the 1964 Helsinki declaration and its later amendments or
comparable ethical standards.

I nformed Consent

Informed consent was obtained online from al participants
before their involvement in the study.

Privacy and Confidentiality

Although the study involved repeated measurements from the
same participants, the data collected were anonymized for
analysis and feedback purposes. No personaly identifiable
information was included in the data nor the personalized
feedback reports provided to participants.

Compensation Details

Participants received personalized feedback reports containing
tailored insights based on their responses as compensation for
their participation.

Results

Demogr aphic Characteristics

A total of 328 individuals voluntarily signed up to participate.
Of these 328 individual s, 247 (75.3%) met theinclusion criteria
and were randomized into the study. Data from 42 people who
did not engage in any subsequent courseswere excluded, leaving
205 eligible participants (133 in the training group and 72 in
the wait-list control group). For the purposes of this study,
individuals who completed more than 75% of the courses (ie,
participation in at least 10 courses) were considered to have
completed the training. A total of 81 participants (81/131,
60.9%) in the training group met this criterion (see Figure 1).
No adverse events were reported during the study. Finally, data
from 133 individuals in the training group and 72 individuals
inthewait-list control group wereincludedinthe ITT analysis,
while data from 81 and 72 participants, respectively, were
included in the PP analysis.

The basic demographic information of the participantsis shown
in Table 2. The average ages of the participants in the training
group and wait-list control group were 24.80 (SD 6.31) years
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and 24.60 (SD 6.62) years, respectively, with no statistically — between the 2 groupsin terms of gender, education, or baseline
significant difference. Therewerea so no significant differences  mindfulness and depressive symptoms.

Figure 1. Research procedures. ISSMT: internet-based, self-guided, short-term mindfulness training; I TT: intention-to-treat; PP: per-protocol.
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Table 2. Demographic characteristics (N=205).
Demographics characteristics ISSMT@ group (n=133) Wait-list control group (n=72) Statistic (df) P value
Age (years), mean (SD) 24.8 (6.31) 24.6 (6.62) 021 (203)° 83
Female gender, n (%) 98 (73.7) 56 (77.8) 0.42 (1)° .52
Education (years), n (%) 2,67 (2)° .26
<12 5(3.8) 3(4.2)
12 70 (52.6) 46 (63.9)
>12 58 (43.6) 23(31.9)
Baseline FFMQ-C-SF9score, mean  43.98 (8.04) 43.54 (8.92) 0.36 (203)° 2
(SD)
Baseline BDI-11® score, mean (SD)  12-81 (11.26) 14.84 (10.63) —1.24 (203)° 22

3 SSMT: internet-based, self-guided, short-term mindfulness training.
Bt tegt.
CChi-square test.

IFFm Q-C-SF: short form of the Chinese version of the 5-facet mindfulness questionnaire.

®BDI-II: Beck Depression Inventory-I1.

Training Effects on Mindfulness

According to the ITT anaysis, the scores for each outcome
variable at each measurement time point are presented in Table
3. At basdline, there was no significant differencein mindfulness
scores between the training group and the wait-list control group.
Theresults of the mixed linear model indicated significant main
effectsof time (F3 515.19=29.48; P<.001), group (F 514 76=10.20;
P=.002), and the time x group interaction (F3s55,5=7.05;
P<.001). Theresults suggest that the online mindfulnesstraining
significantly improved the participants’ mindfulness. The effect
size for the change in mindfulness level was 0.44.

As shown in Table 3, the training group demonstrated a
significant increase in mindfulness starting from the first week,
with continued significant improvements thereafter, whereas
no significant changes were observed in the wait-list control
group. The trends in mindfulness level changes at each time
point areillustrated in Figure 2A.
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According to the PP analysis, the scores for each outcome
variable at each measurement time point are presented in Table
4. At baseline, therewas no significant differencein mindfulness
scores between the training group and wait-list control group.
The results of the mixed linear model revealed significant main
effectsof time (F3 41957 =29.31; P<.001), group (F 158 47=11.21;
P=.001), and the time x group interaction (F341964=7.67,
P<.001). These results indicate that the online mindfulness
training significantly improved the participants’ mindfulness
level. The effect size for the change in mindfulness level was
0.55.

Asshownin Table4, the mindfulnesslevel inthetraining group
showed amarginally significant increase starting from the first
week and continued to increase significantly thereafter, while
no significant changes were observed in the wait-list control
group. The trends in mindfulness level changes at each time
point are depicted in Figure 3A.
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Table 3. Intention-to-treat analysis of the improvements in mindfulness and depression after online mindfulness training.
Wait-list
ISSMT?  control Effect
group group size
(n=133), (n=72), Time x group interac-  (Cohen
Timepoint mean (SD) mean (SD) t(df) Pvalue Time effect Group effect tion d)
F (df) Pvaue F (df) Pvaue F (df) P value
FFMQ-C-SFP
T 43.98 4354 0.36 72 _d — — — — — _
(8.04) (8.92) (203)
T.® 46.09 45.09 0.74 46 — — — — — — —
(8.25) (9.18) a73)
T 2f 48.26 44.84 241 .017 — — — — — — —
(8.19) (9.25) (152)
TS 48.93 45(9.75) 2.67 .008 29.48 (3, <001 10.20(1, .002 7.05 (3, <001 044
(8.08) (246) 515.19) 214.78) 515.25)
BDI-11"
To 12.81 14.84 -1.24 .22 — — — — — — —
(11.26) (10.63) (203)
T, 9.72 11.93 -1.33 .18 — — — — — — —
(10.02) (11.24) 173)
Ty 6.99 (9.55) 11.26 -2.33 .02 — — — — — — —
(12.04) (107.72)
T3 5.70(7.82) 10.98 -2.89 .005 38.48 (3, <001 9.31(1, 0.003 3.87 (3, .009 0.50
(12.78) (93.50) 514.77) 207.10) 514.87)

8 SSMT: internet-based, self-guided, short-term mindfulness training.
bFFM Q-C-SF: short form of the Chinese version of the 5-facet mindfulness questionnaire.

“Ty: baseline.
dNot applicable.
©T,: 1st week.
fTZ: 2nd week.
9T 4: 3rd week.

PBDI-I1: Beck Depression Inventory-II.
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Figure 2. Intention-to-treat analysis of the comparison of (A) mindfulness, as measured using the short form of the Chinese version of the 5-facet
mindfulness questionnaire (FFMQ-C-SF), and (B) depression, as measured using the Beck Depression Inventory-11 (BDI-11), between the training and
wait-list control groups at each time point.
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Table 4. Per-protocol analysis of the improvementsin mindfulness and depression after online mindfulness training.
Wait-list
ISSMT?  control Effect
group group size
(n=81), (n=72), Time x group interac-  (Cohen
Timeperiod mean (SD) mean (SD) t(df) Pvalue Time effect Group effect tion d)
F (df) Pvaue F (df) Pvaue F (df) P value
FFMQ-C-SFP
T 44.18 4354 0.43 .67 _d — — — — — —
(8.89) (8.92) (152)
T.® 46.79 45.09 114 .25 — — — — — — —
(8.58) (9.18) (144)
T 2f 4921 44.84 2.86 .005 — — — — — — —
(8.32) (9.25) (130)
TS 50.03 45.00 3.09 .002 29.31 (3, <001 11.21(1, .001 7.67 (3, <.001 055
(8.59) (9.75) (125) 419.57) 158.47) 419.64)
BDI-11"
To 12.93 14.84 -1.06 .29 — — — — — — —
(11.42) (10.63) (151)
T, 9.25(8.66) 11.93 -1.60 A1 — — — — — — —
(11.249) (144)
Ty 6.30(7.66) 11.26 =2.77 .007 — — — — — — —
(12.04) (98.76)
T3 554 (7.15) 10.98 —2.94 .004 38.58 (3, <001 10.11(1, .002 3.65 (3, .01 0.53
(12.78) (94.80) 420.91) 157.77) 421.03)

8 SSMT: internet-based, self-guided, short-term mindfulness training.
bFFM Q-C-SF: short form of the Chinese version of the 5-facet mindfulness questionnaire.

“Ty: baseline.
dNot applicable.
©T,: 1st week.
fTZ: 2nd week.
9T 4: 3rd week.

PBDI-I1: Beck Depression Inventory-II.
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Figure3. Per-protocol analysis of the comparison of (A) mindful ness, as measured using the short form of the Chinese version of the 5-facet mindfulness
questionnaire (FFMQ-C-SF), and (B) depression, as measured using the Beck Depression Inventory-I1 (BDI-I1), between the training and wait-list

control groups at each time point.
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Training Effects on Depressive Symptoms

According to the ITT analysis, the scores for each outcome
variable at each measurement time point are presented in Table
3. At baseline, there was no significant differencein depression
scores between the training group and wait-list control group.
Theresults of the mixed linear model revealed significant effects
of time (F3 514 77=38.48; P<.001), group (F; 59710=9.31; P=.003),
and thetime x group interaction (F3 514 g7-3.87; P=.009). These
findingsindicatethat ISSMT can significantly reduce depressive
symptoms, with an effect size of 0.50 for improving depression.

Asshownin Table 3, depressive symptomsin the training group
improved significantly from the first week and continued to
improve significantly thereafter, whereas no significant changes
were observed in the wait-list control group. The trendsin the
depression changes at each time point are illustrated in Figure
2B.

According to the PP analysis, the scores for each outcome
variable at each time point are presented in Table 4. At baseline,
there were no significant differences in depression scores
between the training group and wait-list control group. The
results of the mixed linear model revealed significant effects of
time (F3 420.9:=38.58; P<.001), group (Fy 157 77=10.11; P=.002),
and the time x group interaction (F3 451 03=3.65; P=.01). These
findings indicate that online mindfulness training can
significantly reduce depressive symptoms. The effect size for
improving depression was 0.53.
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Asshown in Table 4, the depression scorein the training group
improved significantly from the first week and continued to
improve significantly thereafter, while no significant changes
were observed in the wait-list control group. The trendsin the
depressive symptom changes at each time point are shown in
Figure 3B.

Feasibility Analysis

The average Intervention Satisfaction Scale score for item 1
(“Overdll, I liked the two-week course practice”) was 3.77, and
the average score for item 2 (“I would recommend this course
to others’) was 3.52, exceeding the average. At the sametime,
87% (77/89) of the participants said they thought the course
was helpful to them, and 72% (64/89) of the participants said
they liked this online training method.

Discussion

Principal Findings

Depression is a leading globa public health problem, with
enormous demand for mental health services but limited access
to mental health services. The emergence of telehealth solutions
offers a promising approach to bridging this service gap.
However, despite the potential, there are currently few studies
in China that have focused on short-term online mindfulness
training, with the majority of online studies adhering to the
traditional 8-week mindfulness training framework [53]. In
response, we developed a 2-week ISSMT course based on the
MAT model. Additionally, we created an online platform for
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program delivery. The results from our RCT indicate that,
compared with the wait-list control group, participants in the
training group had increased mindfulness levels and decreased
depressive symptoms. Furthermore, participants expressed high
acceptance of thistraining format. This study providesempirical
evidence supporting the feasibility and effectivenessof ISSMT
for Chinese adults. We recommend that future research explore
theintegration of thistype of training into psychosocial service
systems to enhance mental health.

Although the effectiveness of traditional 8-week mindfulness
training has been reported in some studies, concerns remain
regarding the extended training duration. Scholars have noted
that longer training periods may lead to higher dropout rates
and reduced participant motivation, thereby affecting treatment
adherence[32]. Adherenceisacritical determinant of treatment
outcome, with approximately 50% of treatment failures
attributable to nonadherence [54]. In a study delivering online
psychosocial interventions, high dropout rates have been
observed, reaching up to 73.9% among research participants
and as high as 99.2% among public registrants [42]. This study
introducesan ISSMT program that can be delivered online and
demonstrated a notably lower dropout rate (<40%) as well as
effective implementation. We believe the adapted training
program, customized delivery platform, and quality control
measures used in this study can serve as a valuable reference
for further practices in delivering online mindfulness training
and other psychosocial interventionsin China.

Although previous studies have reported inconsistent results
for short-term online mindfulness training [34-36], our study
found that ISSMT significantly reduced depressive symptoms
inthe general population. Specifically, no significant differences
in depressive symptoms were observed between the 2 groups
at baseline or at week 1. However, by weeks 2 and 3, the
severity of depressive symptoms in the training group was
significantly lower than that in the control group. Although
previous research suggests that brief mindfulness meditation
sessions can improve immediate emotional states (eg, asingle
10-minute mindfulness meditation training can reduce the
intensity of negative affect in response to emotional stimuli
[55]), our findings indicated that certain “doses’ of training
may be necessary to ensure the effectiveness of
internet-delivered training. Furthermore, the emphasis on
acceptance in MAT may be a key factor for sustaining the
intervention’s effects [25].

There are several strengths of the ISSMT program delivered in
the study. First, the effect sizes for the improvement in
mindfulness and reduction in depressive symptoms exceeded
those reported in other similar studies [56], with these benefits
maintained at follow-up. This suggests that some participants
may have continued practicing mindfulness mediation in their
daily life after the trial concluded, further supporting the
feasibility and long-term potentia of the ISSMT program for
the Chinese population.

Moreover, the dropout ratein this study was lower than in other
similar online training programs. High dropout rates are a
well-documented challenge for internet-based psychological
training, with reported rates ranging from 73.9% to 99.2% in
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other studies [42,43,57,58]. Another review reported that an
additional 0% to 18% of participants were lost between the
posttraining assessment and follow-up assessment [59]. In
contrast, our study achieved a completion rate of 60.9%,
reflecting aconsiderably lower dropout rate and confirming the
acceptability of thistraining format.

Chind's large internet user base underscores the considerable
potential of digital health interventions on a globa scale,
particularly within significant internet economies like China.
According to the 54th “ Statistical Report on the Development
of China's Internet” released by the China Internet Network
Information Center, as of August 2024, the number of internet
users in China was 1.099 billion, with an internet penetration
rate of 78% [60].

The convenience and accessibility of online training programs
make them an important supplement to offlinetraining, helping
to bridge the gap between limited medical resources and the
vast mental health service needsin China[61]. Despite amore
than twofold increase in the national ratio of psychiatrists,
including accredited and assistant psychiatrists, per 100,000
population from 2002 to 2020 (from 1.51 to 3.19) and for
accredited psychiatrists specifically (from 1.20 to 2.89) [62],
there remains a significant gap between the demand for mental
health services and the available resources. This disparity is
exacerbated by the uneven distribution of mental health
professionals, with a concentration in major cities and the
northeast and east regions of China [62]. In light of these
challenges, this study developed and validated an online
mindfulness training program that effectively overcomes the
geographical limitations of traditional face-to-faceinterventions,
underscoring its significance for areas with constrained medical
resources.

From apolicy perspective, the empirical evidence presented in
this study offers a valuable benchmark for authorities and
stakehol ders when shaping mental health policies. Our results
demonstrate that digital mental health interventions not only
deliver effective therapeutic outcomes but also garner high user
satisfaction. Based on our knowledge, China has begun pilot
initiatives to incorporate psychological therapies into public
health insurance in certain regions, including Guangdong,
Jiangsu, and Beijing. Although traditional psychotherapy is
known for its extended treatment periods and challenges in
efficacy monitoring, this study showsthat a2-week intervention
can yield significant benefits. This finding supports the
proposition for policymakers to integrate comparable online
intervention models into national or regiona mental health
frameworks. Integrating such models would enhance the
provision of accessible and efficient mental health services to
the population.

It is noteworthy that this study did not account for the effects
of group-specific differences, leaving uncertainties whether the
findings extend to high-risk populations for depression, such
as older adults and pregnant women. Older adults may face
unique physiological and psychological challenges, including
cognitive decline and difficulties with technology use [63], that
may influence their acceptance of and response to online
interventions. For pregnant women, prior research has shown
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that those with high levels of neuroticism demonstrate greater
improvements in maladaptive cognitive emotion regulation
strategies following mindfulness interventions compared with
those with moderate or low neuroticism [64]. This suggests
variability in response to mindfulness interventions based on
neuroticism levels. Therefore, caution is advised when
generalizing these findings to these specific populations.

Limitations

A coupleof limitations should be mentioned for this study. First,
the main intervention effectswere based primarily on self-report
data. Further research may combine abroader range of measures,
such as behavioral and biological measures. Second, await-list
control design was used, and using an active control intervention
infuture studieswould provide stronger support for the specific
effects of the program. Additionally, this study did not segment
participants by specific demographic categories. Certain groups,
such as older adults and pregnant women, are recognized as
higher-risk populations for depression, and the absence of
targeted analysisfor these groups may limit the generalizability
of our findings. Future research should consider implementing
strategiesto increase the inclusion of high-risk groups, ensuring
a broader and more diverse sample. For instance, offline
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recruitment methods or targeted online advertisements could
be used to reach these specific popul ations. These enhancements
would strengthen the representativeness of the sample and
improve the external validity of the findings.

Conclusions

The 2-week ISSMT course based on the MAT demonstrated
high feasibility and effectiveness for enhancing mindfulness
levels and alleviating depressive symptoms. Given China's
substantial potential user base and the disparity between limited
mental health resources and the significant demand for services,
this digital health intervention could play a pivotal role in
expanding access to mental health support. Future research
should prioritize the development of personalized online
mindfulness programsthat consider individual differencessuch
as age, gender, and daily emotional fluctuations. Integrating
artificial intelligence [65], wearable technology, and diverse
health datamay further refine the precision and efficacy of these
interventions. Additionally, exploring virtual reality [66] and
natural language processing could enable more immersive and
engaging user experiences, potentially enhancing therapeutic
outcomes.
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