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Abstract

Background: Mobile mindfulness interventions have shown promise for reducing anxiety and depressive symptoms, but
sustaining engagement remains a persistent challenge. Many digital programs still rely on formal practice that requires
dedicated time, which may be difficult to integrate into daily life.

Objective: This randomized controlled trial evaluated Habitual Mindfulness Practice (HMP), a self-guided mobile mindful-
ness intervention that embeds brief practices into recurring daily routines, among adults with mild to moderate psychological
distress. Outcomes were compared with those of Traditional Mindfulness (TM), Mindfulness-Based Psychoeducation (MBP),
and a waitlist control (WL).

Methods: Adults aged 18 to 65 years with mild to moderate symptoms of anxiety or depression were randomly assigned in
a 1:1:1:1 ratio to HMP, TM, MBP, or WL (N=686). All procedures were conducted online, and the intervention was fully
self-guided, with outcomes assessed using self-report measures. The intervention lasted 21 days, with assessments conducted
at baseline, postintervention, and 3-month follow-up. Primary outcomes were depressive and anxiety symptoms. Secondary
outcomes included mindfulness, cognitive emotion regulation, affective balance, and interpersonal difficulties. Postintervention
group differences were examined, controlling for baseline scores, and longitudinal trajectories were evaluated across the active
intervention conditions.

Results: At postintervention, significant group effects were observed for depressive symptoms (F36g1=28.67, P<.001,
np?=0.11) and anxiety symptoms (F3g;=30.11, P<.001, np?>=0.12). Both HMP and TM showed lower depressive and
anxiety symptom scores than MBP and WL. TM showed lower postintervention anxiety than HMP (P=.04), whereas
depressive symptoms did not differ significantly between HMP and TM (P=.63). The mindfulness practice conditions also
showed more favorable postintervention outcomes for mindfulness, affective balance, interpersonal difficulties, and emotion
regulation. Improvements in depressive and anxiety symptoms were generally maintained at follow-up among the active
intervention conditions, although maintenance of secondary outcomes varied across measures. Postintervention outcome
data were available for 55.2% (379/686) of randomized participants, and follow-up outcome data were available for 24.1%
(124/515) of participants in the active intervention conditions. HMP and TM did not differ significantly in practice duration,
engagement, or satisfaction.
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Conclusions: A routine-embedded, self-guided mobile mindfulness intervention may be a feasible approach for reducing
mild to moderate psychological distress. HMP produced benefits broadly comparable to those of traditional app-delivered
mindfulness, but it did not confer advantages in engagement or short-term efficacy.

Trial Registration: Chinese Clinical Trial Registry ChiCTR2400093771; https://tinyurl.com/3d6tky8v

JMIR Ment Health 2026,13:€98056; doi: 10.2196/98056
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Introduction

Psychological distress, particularly depression and anxi-
ety, is associated with impairments in everyday function-
ing, including difficulties in emotion regulation, disrupted
affective balance, and strain in interpersonal processes [1-
3]. Addressing these challenges is, therefore, not only a
matter of symptom reduction but also of improving broader
adaptive functioning. Among the approaches developed for
this purpose, mindfulness-based interventions (MBIs) have
received increasing attention because they aim to cultivate
present-moment awareness, nonjudgmental observation, and
more flexible self-regulation [4]. Evidence indicates that
mindfulness practice can reduce depressive and anxiety
symptoms while also supporting emotion regulation, well-
being, and interpersonal functioning [5-8].

However, the impact of MBIs in real-world settings
depends not only on their clinical effectiveness but also on
their accessibility. A substantial proportion of individuals
experiencing psychological distress do not seek or receive
formal treatment, contributing to a persistent treatment gap in
mental health care [9]. In response, MBIs have increasingly
been adapted for digital delivery to improve accessibility
and scalability. Digital mindfulness interventions can reduce
symptoms of depression and anxiety, even in relatively
brief programs [10,11], and therefore represent a promising
approach for reaching individuals with unmet mental health
needs.

Despite these advantages, accessibility does not necessa-
rily translate into sustained engagement. Digital mindfulness
programs commonly provide psychoeducational content to
introduce mindfulness principles before guiding users through
experiential practice. This structure is consistent with MBIs,
which typically include instruction in meditation practices
as part of the intervention model [12]. This experiential
component is central to the clinical logic of mindfulness,
particularly for psychological distress, where rumination,
avoidance, attentional difficulty, and emotional reactivity
often unfold in daily life [11]. Through repeated practice,
individuals may become more able to recognize thoughts
and emotions as they arise and to meet them with greater
awareness and less reactivity [13,14]. Yet many practice-
based digital programs rely on structured sessions that
require dedicated time and attention. Although such formats
are clinically meaningful, they may be difficult to sustain
in everyday life, particularly for individuals with busy or
irregular routines [15]. For self-guided mobile interventions,
the challenge is not only to deliver mindfulness content but
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also to help the practice become available within everyday
routines.

One potential way to address this limitation is to
embed mindfulness practice more explicitly within recurring
daily routines. Habitual Mindfulness Practice (HMP) was
developed as a mobile-delivered approach in which brief
guided exercises are linked to ordinary contexts such as
commuting, eating, leisure activities, and household tasks.
Rather than relying on a single structured session each
day, HMP emphasizes multiple brief, cue-based practices
distributed across routine activities. This design is consis-
tent with recent arguments that digital technology may help
extend meditation-based interventions by supporting practice
in everyday contexts [12]. In HMP, ordinary routines are
framed as recurring cues for brief mindfulness practice.
This routine-embedded format is clinically relevant because
mindfulness skills are intended to be applied during every-
day experiences, including moments of stress, emotion, and
interpersonal interaction [16,17]. By placing brief practices
within familiar contexts, this format may make mindfulness
easier to initiate and repeat when these skills are most
relevant.

This design is informed by habit formation theory and
research on contextual cueing [18], which suggest that
repeated behaviors may become easier to initiate when
they are consistently linked to stable contexts [19,20].
HMP extends this logic to mindfulness practice by treat-
ing recurring daily routines as cues for brief practices
that may occur more often and with less initiation effort.
This expectation is also consistent with evidence that brief
mindfulness practices can improve distress and well-being,
and that more regular practice is associated with better
outcomes [21]. Thus, HMP represents a modification of
how guided practice is organized in daily life, rather than a
departure from the core principles of mindfulness [13,16].

Building on this rationale, this study evaluated a self-
guided, mobile-delivered HMP intervention for adults with
mild to moderate psychological distress. Primary outcomes
were depressive and anxiety symptoms. Secondary outcomes
included affective balance, adaptive and maladaptive emotion
regulation, interpersonal difficulties, and mindfulness. HMP
was compared with Traditional Mindfulness (TM), Mindful-
ness-Based Psychoeducation (MBP), and a waitlist control
(WL). The active conditions addressed overlapping themes
related to mindfulness, emotion, attention, and self-regu-
lation, but differed in the role and organization of prac-
tice. MBP provided mindfulness-related psychoeducation
without guided practice, TM paired comparable psychoedu-
cational content with conventional structured practice, and
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HMP embedded brief guided practices within recurring
daily activities. Outcomes were assessed at baseline (T1),
immediately after the 21-day intervention (T2), and at a
3-month follow-up (T3).

The study had 3 aims. First, we tested whether the 2
practice-based conditions, HMP and TM, would lead to
greater reductions in the confirmatory primary outcomes
of depressive and anxiety symptoms than MBP and WL
at postintervention. Second, we examined whether these
practice-based conditions would also show more favora-
ble changes in theoretically proximal secondary outcomes,
including mindfulness and adaptive and maladaptive emotion
regulation, as well as in broader exploratory outcomes,
including affective balance and interpersonal difficulties.
Third, given that HMP was designed to align practice more
closely with everyday routines, we compared HMP with TM
on engagement-related outcomes, including practice duration,
attrition, and participant satisfaction. We expected HMP and
TM to outperform MBP and WL on the primary outcomes
and to show more favorable changes on secondary and
exploratory outcomes, reflecting the role of guided practice
beyond psychoeducational exposure. Given that HMP and
TM shared the same therapeutic orientation but differed
in practice structure, comparisons between these 2 mindful-
ness conditions were intended to evaluate delivery format
rather than distinct treatment models. We therefore expected
HMP and TM to show broadly comparable clinical benefits,
while making an exploratory directional hypothesis that HMP
would show more favorable engagement-related outcomes
than TM.

Methods
Study Design and Registration

This study was a 4-arm parallel randomized controlled trial
evaluating 2 self-guided mobile mindfulness interventions
against an active psychoeducation condition and a WL.
Participants were assigned in a 1:1:1:1 ratio to TM, HMP,
MBP, or WL. The intervention lasted 21 days, with assess-
ments conducted at baseline (T1), postintervention (T2), and
a 3-month follow-up (T3). WL participants were offered
access to intervention materials after postintervention, so
no untreated WL follow-up data were collected. A sample
size estimate using G*Power (version 3.1; Heinrich-Heine
University Diisseldorf) indicated that 280 participants were
required for the primary postintervention 4-group compari-
son, assuming a conservative small-to-medium effect size
based on prior meta-analytic evidence on mindfulness apps
[22], a Cohen fof 0.20, an a level of .05, a power of 0.80, and
4 groups. Given the high dropout rates commonly observed in
self-guided digital mindfulness interventions [23], recruitment
was increased to preserve sufficient data for the primary
comparisons. The trial was approved by the Institutional
Review Board (IRB) of the Faculty of Psychology at
the affiliated university (IRB number BNU202404240092)
and preregistered with the Chinese Clinical Trial Regis-
try (ChiCTR2400093771). All procedures were completed
online. The completed CONSORT-eHEALTH (Consolidated
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Standards of Reporting Trials of Electronic and Mobile
Health Applications and Online Telehealth) checklist is
provided in Checklist 1.

Participants and Recruitment

Participants were adults aged 18 to 65 years who had
smartphone access, were able to provide informed consent,
and reported mild to moderate symptoms of anxiety or
depression, defined as a score of 5 to 14 on the General-
ized Anxiety Disorder—7 or Patient Health Questionnaire—9
[24-26]. Exclusion criteria included scores above 14 on
either measure, current or planned psychological treatment,
psychiatric medication use within the past 3 months, prior
formal mindfulness training, a history of psychosis, or active
suicidal ideation. These criteria were used to maintain the
study’s focus on mild to moderate distress, reduce treat-
ment-related confounding, and direct higher-risk participants
toward more appropriate care. Recruitment was conducted
through social media in August 2024, and all screening,
consent, and baseline procedures were completed online.
Individuals who were not eligible were provided with mental
health support information, including crisis resources, and
were encouraged to seek appropriate care when needed.

Ethical Considerations

The study was approved by the IRB of the Faculty of
Psychology at Beijing Normal University (IRB number
BNU202404240092), China. All procedures were conducted
in accordance with institutional ethical guidelines.

Randomization and Masking

After the baseline assessment, participants were random-
ized by a computer-based procedure embedded in the
study platform. Allocation was concealed from investiga-
tors before assignment. Participants were aware of their
assigned materials after randomization, but they were not
informed of the specific comparative hypotheses. Outcome
data were collected online, and analysts were masked to
group assignment during the primary analyses. No changes
were made to the trial protocol or planned analyses after the
study began.

Intervention Platform and Procedures

All intervention materials were delivered through a mobile
app. TM, HMP, and MBP participants received access
to condition-specific materials, whereas WL participants
completed assessments only during the 21-day study period
and were offered intervention access afterward. The active
conditions were comparable in delivery mode and daily
task expectations but differed in whether and how guided
practice was provided. App logs indexed exposure and
access duration, although they could not verify practice
fidelity. Additional intervention protocol details are provided
in Multimedia Appendix 1.

Participants were asked to log in daily and complete at
least 15 minutes of assigned content within each 24-hour
window. TM involved one 15-minute guided mindfulness
practice per day, HMP involved 3 routine-linked 5-minute
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guided practices per day, and MBP involved psychoedu-
cational materials without guided practice. No monetary
compensation was provided.

Outcome assessments were completed at Dbaseline,
postintervention, and 3-month follow-up. Follow-up analyses
were limited to TM, HMP, and MBP because WL partici-
pants received intervention access after postintervention. No
adverse events or unintended effects were reported during the
study period.

Intervention Conditions

Traditional Mindfulness

The TM condition was a 2l1-day, self-guided mobile
mindfulness program based on practices commonly used in
established mindfulness-based approaches [13-15]. Partic-
ipants received standardized psychoeducational materials
introducing core mindfulness principles, including present-
moment awareness and nonjudgmental observation, followed
by one 15-minute audio-guided practice each day. Seven
practices were available: mindful breathing, body scan,
seated meditation, mindful eating, mindful walking, mindful
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listening, and mindful stretching. These exercises were
adapted for brief app-based delivery while retaining a
structured, session-based format.

Habitual Mindfulness Practice

The HMP condition was a 21-day, self-guided mobile
mindfulness program that embedded brief mindfulness
exercises within recurring daily routines. Participants
received the same psychoeducational materials as TM and
completed 3 audio-guided 5-minute practices per day, totaling
15 minutes of daily practice. The practices were selected from
33 activities linked to common contexts, including eating
or drinking, commuting, household tasks, leisure activities,
and wellness-related routines. This format was designed to
use recurring contexts as cues for brief practice rather than
relying on one longer formal session. The audio-guided
instructions were specifically developed for this study and
refined through consultation with mindfulness experts. The
HMP mobile app interface and intervention workflow are
shown in Figure 1, illustrating the delivery structure of the
intervention.

Figure 1. Overview of the Habitual Mindfulness Practice (HMP) intervention interface and guided practice flow. (A) Home screen, (B) 21-day plan,
(C) practice dashboard, (D) routine linked activities list, and (E) selected activity practice. PMR: progressive muscle relaxation.

Habitual Mindfulness Practice intervention interface
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and overall completion
across the 21-day program.

Mindfulness-Based Psychoeducation

The MBP condition served as an active comparison condition.
Participants received the same psychoeducational materials
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and days, with access to
start a routine-linked
mindfulness practice.

contexiualized to the
chosen everyday activity
{eg. appreciating flowers.)

from the list to anchar
your mindfulness practice
to daily routines.

on mindfulness concepts and principles as those in TM
and HMP but did not complete guided mindfulness exerci-
ses. This condition was included to distinguish the effects
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of psychoeducational exposure from repeated mindfulness
practice. Participants were asked to log in daily and engage
with the assigned app-based materials during the 21-day
intervention period.

Waitlist Control

Participants in the WL condition did not receive interven-
tion materials during the 21-day study period but completed
assessments through postintervention. After T2, they were
offered access to the intervention materials; therefore, WL
was not included in the T3 follow-up analyses.

Outcomes and Measures

Overview

Assessments were completed at baseline (T1), immediately
after the 21-day intervention period (T2), and 3 months after
the end of the intervention (T3). The prespecified primary
outcomes were depressive and anxiety symptoms. Secondary
outcomes were mindfulness and cognitive emotion regulation;
affective balance and interpersonal difficulties were con-
sidered exploratory outcomes. Engagement indicators were
collected to evaluate intervention use and acceptability.

Primary Outcomes

Depressive symptoms were assessed using the Patient Health
Questionnaire-9 [24]. Participants rated how often they had
experienced each symptom during the previous 2 weeks on
a 4-point scale ranging from O (“not at all”) to 3 (“nearly
every day”). Total scores were calculated by summing item
responses, with higher scores indicating greater depressive
symptom severity. The Chinese version used in this study
has shown acceptable reliability and validity in prior research
[25]. Internal consistency in the present sample was high at
all 3 assessments (T1 a=.86; T2 a=.91; T3 a=.89).

Anxiety symptoms were assessed using the Generalized
Anxiety Disorder—7 [26]. Participants rated the frequency of
core anxiety symptoms experienced during the previous 2
weeks on a 4-point scale ranging from O (“not at all”) to 3
(“nearly every day”). Total scores ranged from O to 21, with
higher scores indicating greater anxiety symptom severity.
The Chinese version has demonstrated acceptable psychomet-
ric performance in Chinese samples [20]. Internal consistency
in the present sample was high across waves (T1 a=.79; T2
0=.83; T3 a=.77).

Secondary Outcomes

Mindfulness was assessed using the Chinese version of the
Five Facet Mindfulness Questionnaire—Short Form [27,28].
This 20-item measure assesses 5 facets of dispositional
mindfulness: observing, describing, acting with awareness,
nonjudging of inner experience, and nonreactivity to inner
experience. Items were rated on a 5-point scale ranging from
1 (“never”) to 5 (“always”). In this study, a total composite
score was used to index overall mindfulness [29], with higher
scores indicating greater dispositional mindfulness. Internal
consistency was acceptable to good across time points (T1
0=.76; T2 0=.81; T3 0=.77).
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Cognitive emotion regulation was assessed with the
Cognitive Emotion Regulation Questionnaire [30]. The
Chinese version used in this study includes 36 items
covering 9 cognitive coping strategies used in response to
stressful events [31]. Following prior scoring conventions,
the strategies were grouped into adaptive and maladaptive
emotion regulation indices. Participants responded on a
5-point scale ranging from 1 (“never”) to 5 (“always”).
Higher scores indicated greater use of the corresponding type
of strategy. Internal consistency was acceptable to good for
both maladaptive regulation (T1 a=.73; T2 a=.79; T3 a=.82)
and adaptive regulation (T1 a=.75; T2 a=.78; T3 a=.83).

Exploratory Outcomes

Affective balance was assessed with the Affective Balance
Scale [32]. The measure includes 10 dichotomous items
referring to positive and negative emotional experiences in
the past few weeks. Consistent with the Chinese scoring
approach used in this study [33], a positive affect score
and a negative affect score were calculated separately, and
an affect balance score was derived by subtracting negative
affect from positive affect and adding a constant of 5. Higher
scores indicated a more favorable affective balance. Internal
consistency for the positive and negative affect subscales was
modest to acceptable across assessments (positive affect: T1
a=.61; T2 a=.60; T3 a=.71; negative affect: T1 a=.60; T2
a=.77; T3 0=.72).

Interpersonal difficulties were assessed with the Inter-
personal Comprehensive Diagnostic Scale [34], a 28-item
self-report measure covering communication, friendship
formation, social etiquette, and heterosexual interactions.
Twenty-seven items were answered in a dichotomous format
(1="yes” to 0="no0"), and higher total scores indicated greater
interpersonal difficulty. Internal consistency was good across
all assessments (T1 a=.87; T2 a=.93; T3 a=.92).

Engagement Outcomes

Engagement with the intervention was evaluated using
both app-recorded and self-reported indicators. App-recor-
ded usage data were used to estimate practice duration and
intervention exposure for the 3 active conditions. In addition,
participants completed 6 study-specific engagement items
assessing understanding of instructions, interest, discomfort,
integration of practice into daily life, and continued practice
after the intervention. Five items were averaged to create
an overall engagement score, with higher scores indicating
greater engagement. One open-ended item was retained for
qualitative feedback but was not included in the quantitative
analyses. Engagement comparisons focused mainly on HMP
and TM because the study examined whether routine-embed-
ded practice offered practical advantages over a session-based
format.

Statistical Analysis

All analyses were conducted using SPSS Statistics (ver-
sion 27; IBM Corp) under an intention-to-treat framework.
Descriptive statistics were examined at each assessment point.
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Baseline equivalence across the 4 groups was tested using
ANOVA for continuous variables and chi-square tests for
categorical variables.

Missing data were evaluated before outcome analyses.
Little test suggested that missingness was consistent with
missing completely at random (P=.12) [35,36]. Missing
values were therefore estimated using the expectation-max-
imization algorithm. Given the substantial attrition, supple-
mentary analyses compared completers and noncompleters on
baseline clinical and psychological variables; no systematic
baseline differences were found.

For postintervention outcomes at T2, between-group
differences were examined using analyses of covariance, with
baseline scores entered as covariates. This approach was
used to compare the 4 randomized groups on the primary
outcomes of depressive symptoms and anxiety symptoms, as
well as on the secondary and exploratory outcomes. When the
omnibus group effect was significant, pairwise comparisons
were conducted with Bonferroni adjustment. Effect sizes are
reported as partial p2. To reduce the risk of inflated type I
error across the primary postintervention tests, the Holm-Bon-
ferroni procedure was applied.

To examine changes over time, longitudinal analyses were
conducted using linear mixed-effects models. These models
included fixed effects for group, time, and the groupx time
interaction, with a random intercept for participants and
an unstructured covariance matrix. Because the WL group
was not assessed at follow-up, the longitudinal models were
estimated for the 3 active intervention conditions only: TM,
HMP, and MBP. Post hoc comparisons for the mixed models
were adjusted using the Sidak procedure. The mixed-model
framework was used to characterize trajectories from baseline
to postintervention and follow-up while accommodating
repeated observations within individuals.

Engagement and acceptability analyses focused mainly on
HMP and TM. Group differences in practice duration and
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self-reported engagement were tested using 2-tailed inde-
pendent-samples ¢ tests. Attrition-related comparisons used
chi-square tests, ¢ tests, and 2-way analyses of variance, as
appropriate. All tests were 2-tailed, with statistical signifi-
cance set at P<.05.

Results

Participant Flow and Baseline
Characteristics

A total of 876 individuals were screened for eligibility.
Of these, 190 were excluded because they did not meet
the inclusion criteria (n=109), did not respond after screen-
ing (n=73), or were no longer interested in participating
(n=8). The remaining 686 participants completed the baseline
assessment and were randomized to TM (n=172), HMP
(n=172), MBP (n=171), or WL (n=171). All 686 randomized
participants were included in the intention-to-treat analyses.

Retention differed across conditions over time. At
postintervention, outcome data were available for 64
participants in TM, 74 in HMP, 118 in MBP, and 123 in
WL. At the 3-month follow-up, outcome data were available
for 35 participants in TM, 40 in HMP, and 49 in MBP. As
specified in the study design, no untreated follow-up data
were collected for WL after participants were offered access
to intervention materials. No adverse events or unintended
effects were reported. Figure 2 presents the participant flow.

The 4 randomized groups were broadly comparable at
baseline. The mean age ranged from 29.39 (SD 6.28)
years to 30.68 (SD 7.97) years across conditions, and most
participants had completed college education or higher. No
significant between-group differences were observed for age,
gender identity, educational attainment, or baseline scores on
the primary and secondary outcomes.
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Figure 2. CONSORT (Consolidated Standards of Reporting Trials) diagram. This diagram illustrates the recruitment, randomization, and retention
of participants across the 4 study groups. HMP: Habitual Mindfulness Practice; MBP: Mindfulness-Based Psychoeducation; TM: Traditional

Mindfulness; WL: waitlist control.
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Postintervention Primary Outcomes

Observed means by group and assessment point are shown
in Table 1. For the primary outcomes, ANCOVA controlling
for baseline scores showed significant postintervention group
effects for depressive symptoms (F3gg1=28.67, P<.001,
np?>=0.11) and anxiety symptoms (F3681=30.11, P<.001,
np?=0.12). Both TM and HMP had lower depressive and

Table 1. Outcome means by group and assessment point.?

anxiety symptom scores than MBP and WL. TM also showed
lower anxiety than HMP (P=.04), whereas TM and HMP did
not differ significantly on depressive symptoms (P=.63). Full
Bonferroni-adjusted pairwise comparisons with P values are
provided in the Detailed Postintervention Results section of
Multimedia Appendix 2.

Outcome and assessment

TMP, mean (SD) HMP®, mean (SD) MBPY, mean (SD) WLE, mean (SD)

ANCOVA

Depressive symptoms

F (3,681)=28.67; P<.001; np>=0.11

T1 9.84 (4.69) 10.05 (4.97) 9.36 (4.68) 10.02 (4.81)
T2 6.78 (3.86) 7.44 (3.59) 8.18 (4.39) 9.68 (5.38)
T3 7.33(2.92) 7.66 (3.73) 8.17 (4.71) —_f
Anxiety symptoms F (3,681)=30.11; P<.001; np>=0.12
T1 9.07 (4.85) 8.78 (4.93) 797 (4.29) 9.04 (4.71)
T2 5.57 (3.20) 6.28 (3.51) 721 (3.96) 8.29 (4.82)
T3 6.05 (2.71) 6.24 (2.90) 7.54 (4.28) —
Interpersonal difficulties F (3,681)=19.50; P<.001; np>=0.08
T1 13.95 (6.14) 13.63 (6.25) 13.40 (6.47) 13.64 (5.80)
T2 10.07 (5.48) 10.77 (5.51) 11.98 (6.47) 13.37 (6.64)
T3 11.71 (5.65) 11.52 (5.76) 12.00 (6.46) —
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Outcome and assessment

TMP, mean (SD) HMP€, mean (SD) MBPY, mean (SD) WLE, mean (SD)

ANCOVA

Adaptive emotion regulation

F (3,681)=6.85; P<.001; np>=0.03

T1 36.03 (9.11) 3748 (9.35) 3724 (9.29) 36.83 (8.18)
T2 37.89 (5.93) 37.80 (5.27) 35.44 (6.74) 37.27 (8.34)
T3 38.57 (9.06) 39.46 (8.06) 37.20 (9.74) —
Maladaptive emotion regulation F (3,681)=13.00; P<.001; np*=0.05
T1 32.11(7.34) 3294 (7.51) 31.36 (7.43) 33.44 (841)
T2 31.18 (4.69) 31.21 (4.56) 30.02 (5.90) 34.29 (8.94)
T3 29.19 (7.74) 30.27 (7.74) 30.71 (8.14) —
Mindfulness F (3,681)=20.88; P<.001; np>=0.08
T1 56.88 (9.30) 57.06 (9.68) 56.80 (9.88) 55.98 (9.06)
T2 63.46 (9.20) 63.45 (9.18) 59.02 (9.65) 58.01 (9.56)
T3 61.82(7.59) 61.93 (7.89) 59.73 (8.45) -
Affective balance F (3,681)=12.03; P<.001; np>=0.05
T1 3.76 (2.04) 4.04 (2.07) 4.19 (2.34) 3.70 (2.20)
T2 5.37(1.83) 523 (1.55) 4.52(1.89) 4.56 (2.01)
T3 5.12(1.44) 5.13 (1.46) 4.53(1.89) —

2Values are observed means (SDs). ANCOVA results refer to postintervention group effects controlling for baseline scores. Pairwise comparisons are

provided in Multimedia Appendix 2. WL was not assessed at follow-up.
bTM: Traditional Mindfulness.

CHMP: Habitual Mindfulness Practice.

dMBP: Mindfulness-Based Psychoeducation.

®WL: waitlist control.

fNot applicable.

Postintervention Secondary and
Exploratory Outcomes

For secondary and exploratory outcomes, significant
postintervention group effects were observed for interper-
sonal difficulties (F36g1=19.50, P<.001, np?>=0.08), adap-
tive emotion regulation (F36g1=6.85, P<.001, np?=0.03),
maladaptive emotion regulation (F38;=13.00, P<.001,
Np?=0.05), mindfulness (F36g1=20.88, P<.001, mp>=0.08),
and affective balance (F73 6g1=12.03, P<.001, np?>=0.05). TM
and HMP showed more favorable scores than MBP and
WL on mindfulness, affective balance, and interpersonal
difficulties. For adaptive emotion regulation, MBP showed
lower scores than TM, HMP, and WL. For maladaptive
emotion regulation, WL showed higher scores than all
3 active intervention conditions. Full Bonferroni-adjusted
pairwise comparisons are provided in Multimedia Appendix
2.

Longitudinal Outcomes

Longitudinal analyses were conducted for TM, HMP, and
MBP only because the WL group was not assessed at
follow-up. For depressive symptoms, mixed-effects mod-
els showed a significant effect of time (F7515=117.51,
P<.001, np?=0.31) and a significant group x time interac-
tion (F4 515=7.74, P<.001, np?=0.06). For anxiety symptoms,
the effect of time (F7515=97.90, P<.001, np>=0.28) and the
group X time interaction (Fy4515=13.07, P<.001, np?=0.09)
were also significant. TM and HMP maintained lower
depressive symptom scores than MBP at postintervention
and follow-up, with no significant difference between TM
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and HMP. For anxiety symptoms, both mindfulness condi-
tions showed lower scores than MBP at postintervention and
follow-up; TM showed lower anxiety than HMP at postinter-
vention, but this difference was not significant at follow-up.

Secondary and exploratory outcomes showed a more
variable maintenance pattern. Significant group X time
interactions were observed for adaptive emotion regu-
lation (F4515=7.74, P<.001), maladaptive emotion regu-
lation (F4515=3.10, P=.02), mindfulness (F4515=13.86,
P<.001), interpersonal difficulties (F4515=17.11, P<.001),
and affective balance (F4515=8.02, P<001). Affective
balance showed relatively sustained improvement, whereas
mindfulness and interpersonal difficulties declined somewhat
after postintervention while remaining improved relative to
baseline. Emotion regulation outcomes also showed evidence
of change over time, with stronger patterns for the mind-
fulness practice conditions than for MBP on maladaptive
regulation. Full mixed-effects model statistics and post hoc
comparisons are provided in Multimedia Appendix 2.

Engagement and Attrition

Attrition was substantial in both mindfulness practice
conditions. At postintervention, outcome data were unavail-
able for 62.8% (108/172) of participants in TM and 57%
(98/172) in HMP, compared with 31% (53/171) in MBP and
28.1% (48/171) in WL. Among participants assigned to the
active conditions, 59.3% (102/172) in TM, 65.1% (112/172)
in HMP, and 71.3% (122/171) in MBP completed at least 10
intervention days.
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HMP did not show a clear engagement advantage over
TM. Total practice duration, self-reported engagement, and
participant satisfaction did not differ significantly between
the 2 mindfulness practice conditions. Supplementary attrition
analyses showed no significant differences between complet-
ers and noncompleters in age or other baseline clinical and
psychological variables, and no significant group x com-
pletion status interactions were observed. Detailed attrition
analyses, including age comparisons, are provided in Tables
S2 and S3 in Multimedia Appendix 2.

Discussion

Principal Findings

This randomized controlled trial examined whether a
routine-embedded mobile mindfulness format could reduce
psychological distress in adults with mild to moderate
symptoms of anxiety or depression and whether this format
offered practical advantages over a more traditional app-
delivered mindfulness program. Three findings deserve
emphasis. First, both mindfulness practice conditions, HMP
and TM, showed greater postintervention reductions in
depressive symptoms than MBP and WL. Second, both
mindfulness conditions also showed lower anxiety than
MBP and WL, although TM produced a somewhat stron-
ger short-term effect on anxiety than HMP. Third, the
2 mindfulness conditions showed more favorable out-
comes than the comparison conditions on several secon-
dary measures, including mindfulness, cognitive emotion
regulation, affective balance, and interpersonal difficulties.
These findings are consistent with prior evidence that MBIs
can reduce symptoms of anxiety and depression [10,11] and
can also influence broader aspects of emotional functioning
[6-8].

These findings suggest that repeated mindfulness practice,
rather than psychoeducational exposure alone, was associated
with broader improvements in emotional functioning and
distress-related outcomes in this sample. HMP was associ-
ated not only with reductions in depressive and anxiety
symptoms but also with improvements in affective balance
and interpersonal functioning. Because affective balance
reflects the relative predominance of positive over negative
emotional states [32,33], improvements in this domain may
indicate shifts in the overall emotional tone of everyday
life. Reductions in interpersonal difficulties further suggest
potential benefits in relational functioning, consistent with
prior work linking mindfulness to interpersonal processes [7,
8]. Together, these results indicate that the value of HMP may
extend beyond symptom reduction to broader aspects of daily
experience.

The findings also align with the study’s expectation that
HMP and TM would show broadly comparable clinical
benefits, although with one important qualification. HMP and
TM did not differ significantly in depressive symptoms at
postintervention, and both conditions showed more favorable
outcomes than MBP and WL across several outcomes. For
anxiety, TM showed lower scores than HMP immediately
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after the intervention, but this difference was not observed
at follow-up. This finding may reflect the different prac-
tice structures used in the 2 conditions. TM involved one
continuous 15-minute practice, whereas HMP divided the
same total daily practice time into three shorter routine-
linked practices. Prior work comparing formal and informal
mindfulness formats similarly suggests that both formats
can be beneficial, but that informal or daily-life-integrated
practice is not necessarily superior to formal practice [37]. A
continuous practice period may provide more opportunity for
sustained attention and settling during a single episode, which
may be especially relevant for short-term anxiety symptoms.
Given that the between-condition difference was limited to
postintervention, this finding should be interpreted cautiously.
The present findings therefore suggest that HMP is a viable
routine-embedded format, while also indicating that changing
the structure of practice does not necessarily produce stronger
immediate anxiety effects than a session-based format.

The longitudinal findings provide some support for
the durability of these effects, although the pattern was
not uniform across outcomes. Improvements in depressive
symptoms were largely maintained at follow-up, and both
mindfulness conditions continued to show more favora-
ble trajectories than MBP. Anxiety remained lower than
baseline, although the temporal pattern differed somewhat
between conditions. For secondary outcomes, maintenance
was more variable, with affective balance showing relatively
sustained improvement, whereas mindfulness and interperso-
nal difficulties showed some decline over time.

The exploratory expectation that HMP would show more
favorable engagement-related outcomes than TM was not
supported. Although HMP was designed to reduce friction
in practice initiation and improve practical fit with daily
routines, HMP did not differ significantly from TM in
practice duration, attrition, or participant satisfaction. This
suggests that restructuring practice around daily routines may
help preserve clinical benefit but may not be sufficient on
its own to overcome the broader engagement challenges
common in self-guided digital interventions. Engagement
may also depend on motivational and accountability supports,
including feedback, reminders, brief guidance, or peer- and
group-based practice [38,39]. A more interactive or blen-
ded version of HMP could therefore be examined in future
work as a way to strengthen adherence while preserving the
accessibility and routine-embedded design of the intervention.

Comparison With Prior Work

The present findings are broadly consistent with prior work
suggesting that digitally delivered mindfulness interventions
can reduce anxiety and depressive symptoms [9-11] and
can also influence broader aspects of emotional functioning
[5,33]. What this study adds is a more direct comparison
between 2 app-delivered mindfulness formats that differed
not in general therapeutic orientation but in how practice was
structured in daily life.

Much of the digital mindfulness literature has focused
on whether app-based mindfulness is beneficial relative to
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control conditions [11,15]. This study addressed a somewhat
different question: whether changing the delivery structure
of practice, from one longer formal session to multiple brief
routine-linked practices, might preserve benefit while better
fitting the realities of everyday use. In that respect, the
findings are encouraging but qualified. HMP showed broadly
comparable benefits to TM across most outcomes, although
TM showed a short-term advantage for anxiety at postinter-
vention. This suggests that mindfulness practice need not be
restricted to a single formal daily session to remain useful,
while also indicating that routine-linked practice should not
be assumed to be superior to session-based practice. Brief,
context-linked exercises may still support symptom improve-
ment and broader emotional functioning. This is consistent
with work emphasizing the integration of mindfulness into
ordinary activities rather than restricting practice to formal
sessions alone [16,40]. In this sense, HMP may be understood
not as a simplified version of mindfulness, but as a differently
organized practice format designed to fit more naturally into
everyday life.

At the same time, the findings do not indicate that HMP
conferred a clear advantage over TM, either in clinical
outcomes or engagement. The contribution of the study is,
therefore, less about demonstrating superiority and more
about showing that a routine-embedded format can remain
viable without a loss of efficacy across most outcomes.

Another useful comparison concerns the psychoeducation-
only condition. MBP showed a weaker and less consistent
pattern of effects than the 2 mindfulness practice conditions.
This pattern is consistent with the view that psychoeduca-
tional exposure alone may be less likely to produce broader
changes in emotional functioning when it is not accompanied
by repeated experiential practice [41,42]. In this trial, MBP
did not match the mindfulness conditions on the primary
outcomes and was generally less favorable on the process-
related outcomes as well. This does not imply that psychoedu-
cation is unhelpful, but suggests that conceptual knowledge
alone is unlikely to account for the observed improvements.

Limitations

Several limitations should be acknowledged. First, attrition
was substantial, particularly in the 2 mindfulness practice
conditions. Although the intention-to-treat analyses and the
baseline comparisons between completers and noncomplet-
ers reduce concern that the findings were driven entirely
by selective retention, the level of dropout still places
an important constraint on interpretation. In particular, the
engagement promise of HMP remains unresolved because
the routine-embedded format did not clearly reduce attrition
relative to TM.

Second, engagement was assessed using app-recorded
usage and brief self-report indicators, neither of which can
fully capture the quality or fidelity of mindfulness practice.
App logs indexed exposure to the intervention materials, but
they could not establish whether participants completed every
exercise as intended or whether some routine-based practice
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occurred outside the tracked platform. This is especially
relevant for HMP because its structure may make off-plat-
form practice more likely. As a result, the present engagement
indicators should be interpreted as approximations rather than
precise measures of actual mindfulness practice.

Third, the WL group was not followed beyond postinter-
vention because participants in that group were offered access
to the intervention materials after T2. This limits the strength
of conclusions about longer-term comparative effects. The
follow-up analyses are still informative for describing the
trajectories of the 3 active conditions, but they do not allow
firm statements about whether the observed maintenance
effects would remain stronger than no intervention over the
same period.

Fourth, the sample consisted of adults with mild to
moderate self-reported distress recruited online, rather than
participants selected on the basis of diagnostic interviews
or treatment-seeking clinical status. The illness duration,
time since diagnosis, and prior treatment history were not
assessed, precluding examination of whether attrition differed
by the chronicity of mental health difficulties. The find-
ings, therefore, speak most directly to low-intensity digital
intervention use in individuals with elevated distress, not to
more severe or complex clinical presentations. This limits
generalizability to higher-risk populations and to settings
in which self-guided app use is not the primary mode of
delivery. Future studies should collect more detailed clinical
history, as prior research suggests that treatment history and
clinical severity may be relevant to dropout [43,44].

Finally, although HMP was conceptually informed by
habit formation and contextual cueing [18-20], this study
did not directly measure habit strength, automaticity, or
cue-response consistency. For that reason, the study can show
that a routine-embedded format was feasible and beneficial,
but it cannot demonstrate that habit formation itself was
the mechanism responsible for the observed effects. Future
work would benefit from including more direct assessments
of routine linkage, cue-dependent initiation, and sustained
practice over time.

Conclusions

In summary, this trial provides evidence that a routine-
embedded, self-guided mobile mindfulness intervention may
help reduce mild to moderate psychological distress. HMP
and TM both outperformed psychoeducation alone and WL
on depressive and anxiety symptoms and showed broader
benefits across several measures of emotional functioning.
However, HMP did not show better adherence, greater
satisfaction, or stronger short-term efficacy than TM. The
main implication is, therefore, not that routine embedding
is superior to traditional app-delivered mindfulness, but that
it may represent a viable alternative way of delivering
mindfulness practice in digital mental health settings. This
may be useful for future intervention design, particularly if
combined with stronger strategies to support retention and
continued engagement.

JMIR Ment Health 2026 | vol. 13 198056 | p. 10
(page number not for citation purposes)


https://mental.jmir.org/2026/1/e98056

JMIR MENTAL HEALTH Wu et al

Acknowledgments

The authors thank all participants for their time and involvement in this study. ChatGPT (OpenAl; GPT-5.5 Thinking model)
was used only for grammar checking and language polishing. The authors reviewed all content and remain fully responsible for
the accuracy, originality, and integrity of the manuscript.

Funding
The authors declared that no financial support was received for this work.

Data Availability

The datasets generated and analyzed during this study are not publicly available due to ethical and privacy restrictions but are
available from the corresponding author upon reasonable request.

Authors’ Contributions

Conceptualization: XW (lead), WX (supporting)

Data curation: JDA (lead), ZD (supporting), HL (supporting)
Formal analysis: JDA (lead)

Investigation: XW (lead), SW (supporting), JW (supporting)
Methodology: XW (lead), JDA (equal), WX (supporting)
Supervision: WX (lead)

Validation: XW (lead), HL (supporting), JW (supporting)
Writing — original draft: JDA (lead), XW (equal)

Writing — review & editing: XW (equal), JDA (equal), WX (lead)

Conflicts of Interest

The intervention used in this study was developed by the first author in consultation with other members of the research team.
The authors declare no financial conflicts of interest.

Multimedia Appendix 1

Supplementary intervention protocol.
[DOCX File (Microsoft Word File), 31 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Supplementary results.
[DOCX File (Microsoft Word File), 120 KB-Multimedia Appendix 2]

Checklist 1

CONSORT-eHEALTH checklist (V1.6.1).
[PDF File (Adobe File), 1222 KB-Checklist 1]

References

1.  Bylsma LM, Morris BH, Rottenberg J. A meta-analysis of emotional reactivity in major depressive disorder. Clin
Psychol Rev. Apr 2008;28(4):676-691. [doi: 10.1016/j.cpr.2007.10.001] [Medline: 18006196]

2. Gross JJ. Emotion regulation: conceptual and empirical foundations. In: Gross JJ, editor. Handbook of Emotion
Regulation. 2nd ed. Guilford Press; 2014:3-20. URL: https://books.google.co.in/books?hl=en&Ir=&id=
IglEAAAQBAJ&oi=fnd&pg=PA3&dg=Emotion+regulation:+conceptual+and+empirical+foundations&ots=KI -
04b1ts&sig=KUbBIKpknR3MTVU4WxIBFiNvOek&redir esc=y#v=onepage&q=Emotion%?20regulation%3A%
20conceptual %20and%20empirical %020foundations&f=false [Accessed 2026-06-23]

3. Preece DA, Mehta A, Becerra R, et al. Why is alexithymia a risk factor for affective disorder symptoms? The role of
emotion regulation. J Affect Disord. Jan 1, 2022;296:337-341. [doi: 10.1016/j.jad.2021.09.085] [Medline: 34606815]

4. Khoury B, Manova V, Adel L, et al. Tri-process model of interpersonal mindfulness: theoretical framework and study
protocol. Front Psychol. 2023;14:1130959. [doi: 10.3389/fpsyg.2023.1130959] [Medline: 37179876]

5.  Sharma N, Agrawal M, Ayyub S, Rai D. Mindfulness-based interventions for emotional dysregulation in adolescents: a
systematic review. Ann Neurosci. Apr 2025;33(2):259-267. [doi: 10.1177/09727531251355311] [Medline: 40693243]
6.  Kaunhoven RJ, Dorjee D. Mindfulness versus cognitive reappraisal: the impact of mindfulness-based stress reduction

(MBSR) on the early and late brain potential markers of emotion regulation. Mindfulness. Sep 2021;12(9):2266-2280.
[doi: 10.1007/s12671-021-01692-8]

https://mental jmir.org/2026/1/e98056 JMIR Ment Health 2026 | vol. 13 198056 | p. 11
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=mental_v13i1e98056_app1.docx
https://jmir.org/api/download?alt_name=mental_v13i1e98056_app1.docx
https://jmir.org/api/download?alt_name=mental_v13i1e98056_app2.docx
https://jmir.org/api/download?alt_name=mental_v13i1e98056_app2.docx
https://jmir.org/api/download?alt_name=mental_v13i1e98056_app3.pdf
https://jmir.org/api/download?alt_name=mental_v13i1e98056_app3.pdf
https://doi.org/10.1016/j.cpr.2007.10.001
http://www.ncbi.nlm.nih.gov/pubmed/18006196
https://books.google.co.in/books?hl=en&lr=&id=_lg1EAAAQBAJ&oi=fnd&pg=PA3&dq=Emotion+regulation:+conceptual+and+empirical+foundations&ots=KI_-o4b1ts&sig=KUbBIKpknR3MTVU4WxIBFiNv0ek&redir_esc=y#v=onepage&q=Emotion%20regulation%3A%20conceptual%20and%20empirical%20foundations&f=false
https://books.google.co.in/books?hl=en&lr=&id=_lg1EAAAQBAJ&oi=fnd&pg=PA3&dq=Emotion+regulation:+conceptual+and+empirical+foundations&ots=KI_-o4b1ts&sig=KUbBIKpknR3MTVU4WxIBFiNv0ek&redir_esc=y#v=onepage&q=Emotion%20regulation%3A%20conceptual%20and%20empirical%20foundations&f=false
https://books.google.co.in/books?hl=en&lr=&id=_lg1EAAAQBAJ&oi=fnd&pg=PA3&dq=Emotion+regulation:+conceptual+and+empirical+foundations&ots=KI_-o4b1ts&sig=KUbBIKpknR3MTVU4WxIBFiNv0ek&redir_esc=y#v=onepage&q=Emotion%20regulation%3A%20conceptual%20and%20empirical%20foundations&f=false
https://books.google.co.in/books?hl=en&lr=&id=_lg1EAAAQBAJ&oi=fnd&pg=PA3&dq=Emotion+regulation:+conceptual+and+empirical+foundations&ots=KI_-o4b1ts&sig=KUbBIKpknR3MTVU4WxIBFiNv0ek&redir_esc=y#v=onepage&q=Emotion%20regulation%3A%20conceptual%20and%20empirical%20foundations&f=false
https://doi.org/10.1016/j.jad.2021.09.085
http://www.ncbi.nlm.nih.gov/pubmed/34606815
https://doi.org/10.3389/fpsyg.2023.1130959
http://www.ncbi.nlm.nih.gov/pubmed/37179876
https://doi.org/10.1177/09727531251355311
http://www.ncbi.nlm.nih.gov/pubmed/40693243
https://doi.org/10.1007/s12671-021-01692-8
https://mental.jmir.org/2026/1/e98056

JMIR MENTAL HEALTH Wu et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Edwards DJ, McEnteggart C, Barnes-Holmes Y, Lowe R, Evans N, Vilardaga R. The impact of mindfulness and
perspective-taking on implicit associations toward the elderly: a relational frame theory account. Mindfulness. Dec
2017;8(6):1615-1622. [doi: 10.1007/s12671-017-0734-x] [Medline: 29399210]

Karremans JC, Schellekens MPJ, Kappen G. Bridging the sciences of mindfulness and romantic relationships. Pers Soc
Psychol Rev. Feb 2017;21(1):29-49. [doi: 10.1177/1088868315615450] [Medline: 26563236]

Johnson JA, Sanghvi P, Mehrotra S. Technology-based interventions to improve help-seeking for mental health
concerns: a systematic review. Indian J Psychol Med. Jul 2022;44(4):332-340. [doi: 10.1177/02537176211034578]
[Medline: 35949632]

Tan P, Wu Y, Chen X, et al. A systematic review on mindfulness-based immersive interventions in depressive disorders.
npj Ment Health Res. Apr 2,2026;5(1):22. [doi: 10.1038/s44184-026-00205-6] [Medline: 41927836]

Linardon J, Messer M, Goldberg SB, Fuller-Tyszkiewicz M. The efficacy of mindfulness apps on symptoms of
depression and anxiety: an updated meta-analysis of randomized controlled trials. Clin Psychol Rev. Feb
2024;107:102370. [doi: 10.1016/j.cpr.2023.102370] [Medline: 38056219]

Xie Q, Amo V, Nahum-Shani I, Goldberg SB. Using digital technology to increase integration of meditation into daily
life: the case for meditation-based ecological momentary interventions. J Technol Behav Sci. Nov 19, 2025. [doi: 10.
1007/s41347-025-00568-1] [Medline: 41356661]

Kabat-Zinn J. Mindfulness-based interventions in context: past, present, and future. Clin Psychol Sci Pract.
2003;10(2):144-156. [doi: 10.1093/clipsy.bpg016]

Hofmann SG, Gémez AF. Mindfulness-based interventions for anxiety and depression. Psychiatr Clin North Am. Dec
2017;40(4):739-749. [doi: 10.1016/].psc.2017.08.008] [Medline: 29080597]

Forbes L, Gutierrez D, Johnson SK. Investigating adherence to an online introductory mindfulness program.
Mindfulness. Feb 2018;9(1):271-282. [doi: 10.1007/s12671-017-0772-4]

Kaplan DM, Raison CL, Milek A, Tackman AM, Pace TWW, Mehl MR. Dispositional mindfulness in daily life: a
naturalistic observation study. PLoS One. 2018;13(11):e0206029. [doi: 10.1371/journal.pone.0206029] [Medline:
30485267]

Chin B, Lindsay EK, Greco CM, et al. Psychological mechanisms driving stress resilience in mindfulness training: a
randomized controlled trial. Health Psychol. Aug 2019;38(8):759-768. [doi: 10.1037/hea0000763] [Medline: 31120272]
Neal DT, Wood W, Labrecque JS, Lally P. How do habits guide behavior? Perceived and actual triggers of habits in
daily life. J Exp Soc Psychol. Mar 2012;48(2):492-498. [doi: 10.1016/j.jesp.2011.10.011]

Gardner B, Sheals K, Wardle J, McGowan L. Putting habit into practice, and practice into habit: a process evaluation and
exploration of the acceptability of a habit-based dietary behaviour change intervention. Int J Behav Nutr Phys Act. Oct
30,2014;11:135. [doi: 10.1186/s12966-014-0135-7] [Medline: 25359007]

Lally P, van Jaarsveld CHM, Potts HWW, Wardle J. How are habits formed: modelling habit formation in the real world.
Euro J Social Psych. Oct 2010;40(6):998-1009. [doi: 10.1002/ejsp.674]

Fincham GW, Mavor K, Dritschel B. Effects of mindfulness meditation duration and type on well-being: an online dose-
ranging randomized controlled trial. Mindfulness. 2023;14(5):1171-1182. [doi: 10.1007/s12671-023-02119-2] [Medline:
37304656]

Linardon J. Rates of attrition and engagement in randomized controlled trials of mindfulness apps: systematic review and
meta-analysis. Behav Res Ther. Nov 2023;170:104421. [doi: 10.1016/j.brat.2023.104421] [Medline: 37862854]

Fish J, Brimson J, Lynch S. Mindfulness interventions delivered by technology without facilitator involvement: what
research exists and what are the clinical outcomes? Mindfulness. 2016;7(5):1011-1023. [doi: 10.1007/s12671-016-0548-
2] [Medline: 27642370]

Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med. Sep
2001;16(9):606-613. [doi: 10.1046/].1525-1497.2001.016009606.x] [Medline: 11556941]

Wang W, Bian Q, Zhao Y, et al. Reliability and validity of the Chinese version of the Patient Health Questionnaire
(PHQ-9) in the general population. Gen Hosp Psychiatry. 2014;36(5):539-544. [doi: 10.1016/j.genhosppsych.2014.05.
021] [Medline: 25023953]

Zhang C, Wang T, Zeng P, et al. Reliability, validity, and measurement invariance of the general anxiety disorder scale
among Chinese medical university students. Front Psychiatry. 2021;12:648755. [doi: 10.3389/fpsyt.2021.648755]

Baer RA, Smith GT, Hopkins J, Krietemeyer J, Toney L. Using self-report assessment methods to explore facets of
mindfulness. Assessment. Mar 2006;13(1):27-45. [doi: 10.1177/1073191105283504] [Medline: 16443717]

Zhu T, Chen C, Chen S. Validation of a Chinese version of the five facet mindfulness questionnaire and development of
a short form based on item response theory. Curr Psychol. Feb 2023;42(5):4212-4224. [doi: 10.1007/s12144-021-01720-
9]

https://mental.jmir.org/2026/1/¢98056 JMIR Ment Health 2026 | vol. 13 1e98056 | p. 12

(page number not for citation purposes)


https://doi.org/10.1007/s12671-017-0734-x
http://www.ncbi.nlm.nih.gov/pubmed/29399210
https://doi.org/10.1177/1088868315615450
http://www.ncbi.nlm.nih.gov/pubmed/26563236
https://doi.org/10.1177/02537176211034578
http://www.ncbi.nlm.nih.gov/pubmed/35949632
https://doi.org/10.1038/s44184-026-00205-6
http://www.ncbi.nlm.nih.gov/pubmed/41927836
https://doi.org/10.1016/j.cpr.2023.102370
http://www.ncbi.nlm.nih.gov/pubmed/38056219
https://doi.org/10.1007/s41347-025-00568-1
https://doi.org/10.1007/s41347-025-00568-1
http://www.ncbi.nlm.nih.gov/pubmed/41356661
https://doi.org/10.1093/clipsy.bpg016
https://doi.org/10.1016/j.psc.2017.08.008
http://www.ncbi.nlm.nih.gov/pubmed/29080597
https://doi.org/10.1007/s12671-017-0772-4
https://doi.org/10.1371/journal.pone.0206029
http://www.ncbi.nlm.nih.gov/pubmed/30485267
https://doi.org/10.1037/hea0000763
http://www.ncbi.nlm.nih.gov/pubmed/31120272
https://doi.org/10.1016/j.jesp.2011.10.011
https://doi.org/10.1186/s12966-014-0135-7
http://www.ncbi.nlm.nih.gov/pubmed/25359007
https://doi.org/10.1002/ejsp.674
https://doi.org/10.1007/s12671-023-02119-2
http://www.ncbi.nlm.nih.gov/pubmed/37304656
https://doi.org/10.1016/j.brat.2023.104421
http://www.ncbi.nlm.nih.gov/pubmed/37862854
https://doi.org/10.1007/s12671-016-0548-2
https://doi.org/10.1007/s12671-016-0548-2
http://www.ncbi.nlm.nih.gov/pubmed/27642370
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
http://www.ncbi.nlm.nih.gov/pubmed/11556941
https://doi.org/10.1016/j.genhosppsych.2014.05.021
https://doi.org/10.1016/j.genhosppsych.2014.05.021
http://www.ncbi.nlm.nih.gov/pubmed/25023953
https://doi.org/10.3389/fpsyt.2021.648755
https://doi.org/10.1177/1073191105283504
http://www.ncbi.nlm.nih.gov/pubmed/16443717
https://doi.org/10.1007/s12144-021-01720-9
https://doi.org/10.1007/s12144-021-01720-9
https://mental.jmir.org/2026/1/e98056

JMIR MENTAL HEALTH Wu et al

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Carpenter JK, Conroy K, Gomez AF, Curren LC, Hofmann SG. The relationship between trait mindfulness and affective
symptoms: a meta-analysis of the Five Facet Mindfulness Questionnaire (FFMQ). Clin Psychol Rev. Dec
2019;74:101785. [doi: 10.1016/j.cpr.2019.101785] [Medline: 31751877]

Garnefski N, Kraaij V, Spinhoven P. Negative life events, cognitive emotion regulation and emotional problems. Pers
Individ Dif. Jun 2001;30(8):1311-1327. [doi: 10.1016/S0191-8869(00)00113-6]

Hu H, Alsron B, Xu B, Hao W. Comparative analysis of results from a cognitive emotion regulation questionnaire
between international students from West Asia and Xinjiang college students in China. Shanghai Arch Psychiatry. Dec
25,2016;28(6):335-342. [doi: 10.11919/1.issn.1002-0829.216067] [Medline: 28638209]

Bradburn NM. The Structure of Psychological Well-Being. Aldine; 1969. URL: https://www.norc.org/content/dam/norc-
org/pdfs/BradburnN_Struc Psych Well Being.pdf [Accessed 2026-06-23]

Yang Y, Li P, Kou Y. Orientations to happiness and subjective well-being in Chinese adolescents. Child Ind Res. Dec
2017;10(4):881-897. [doi: 10.1007/s12187-016-9410-2]

Zheng RC. Psychological Diagnosis of College Students [Book in Chinese]. Shandong Education Press; 1999. ISBN:
9787532829194

Little RJA. A test of missing completely at random for multivariate data with missing values. J Am Stat Assoc. Dec
1988;83(404):1198-1202. [doi: 10.1080/01621459.1988.10478722]

Newman DA. Longitudinal modeling with randomly and systematically missing data: a simulation of ad hoc, maximum
likelihood, and multiple imputation techniques. Organ Res Methods. Jul 2003;6(3):328-362. [doi: 10.1177/
1094428103254673]

Petrovic J, Mettler J, Boke BN, et al. Web-based formal versus informal mindfulness programs for university students
with and those without recent self-injury: randomized controlled trial. ] Med Internet Res. Nov 27, 2025;27:¢70011. [doi:
10.2196/70011] [Medline: 41313154]

Saleem M, Kiihne L, De Santis KK, Christianson L, Brand T, Busse H. Understanding engagement strategies in digital
interventions for mental health promotion: scoping review. JMIR Ment Health. Dec 20, 2021;8(12):¢30000. [doi: 10.
2196/30000] [Medline: 34931995]

Oakley-Girvan I, Yunis R, Longmire M, Ouillon JS. What works best to engage participants in mobile app interventions
and e-health: a scoping review. Telemed J E Health. Jun 2022;28(6):768-780. [doi: 10.1089/tmj.2021.0176] [Medline:
34637651]

Kakoschke N, Hassed C, Chambers R, Lee K. The importance of formal versus informal mindfulness practice for
enhancing psychological wellbeing and study engagement in a medical student cohort with a 5-week mindfulness-based
lifestyle program. PLoS One. 2021;16(10):0258999. [doi: 10.1371/journal.pone.0258999] [Medline: 34673830]
Chiesa A, Castagner V, Andrisano C, et al. Mindfulness-based cognitive therapy vs. psycho-education for patients with
major depression who did not achieve remission following antidepressant treatment. Psychiatry Res. Apr 30,
2015;226(2-3):474-483. [doi: 10.1016/j.psychres.2015.02.003] [Medline: 25744325]

Gu J, Strauss C, Bond R, Cavanagh K. How do mindfulness-based cognitive therapy and mindfulness-based stress
reduction improve mental health and wellbeing? A systematic review and meta-analysis of mediation studies. Clin
Psychol Rev. Apr 2015;37:1-12. [doi: 10.1016/j.cpr.2015.01.006] [Medline: 25689576]

Olfson M, Mojtabai R, Sampson NA, et al. Dropout from outpatient mental health care in the United States. Psychiatr
Serv. Jul 2009;60(7):898-907. [doi: 10.1176/ps.2009.60.7.898] [Medline: 19564219]

Gibbons MBC, Gallop R, Thompson D, Gaines A, Rieger A, Crits-Christoph P. Predictors of treatment attendance in
cognitive and dynamic therapies for major depressive disorder delivered in a community mental health setting. J Consult
Clin Psychol. Aug 2019;87(8):745-755. [doi: 10.1037/ccp0000414] [Medline: 31204838]

Abbreviations

CONSORT-eHEALTH: Consolidated Standards of Reporting Trials of Electronic and Mobile Health Applications
and Online Telehealth

HMP: Habitual Mindfulness Practice

IRB: Institutional Review Board

MBI: mindfulness-based intervention

MBP: Mindfulness-Based Psychoeducation

TM: Traditional Mindfulness

WAL: waitlist control

Edited by John Torous; peer-reviewed by Meilan Hu, Michael Pritchard; submitted 13.Apr.2026; final revised version
received 08 Jun.2026; accepted 15.Jun.2026; published 15.Jul.2026

https://mental.jmir.org/2026/1/¢98056 JMIR Ment Health 2026 | vol. 13 1e98056 | p. 13

(page number not for citation purposes)


https://doi.org/10.1016/j.cpr.2019.101785
http://www.ncbi.nlm.nih.gov/pubmed/31751877
https://doi.org/10.1016/S0191-8869(00)00113-6
https://doi.org/10.11919/j.issn.1002-0829.216067
http://www.ncbi.nlm.nih.gov/pubmed/28638209
https://www.norc.org/content/dam/norc-org/pdfs/BradburnN_Struc_Psych_Well_Being.pdf
https://www.norc.org/content/dam/norc-org/pdfs/BradburnN_Struc_Psych_Well_Being.pdf
https://doi.org/10.1007/s12187-016-9410-2
https://doi.org/10.1080/01621459.1988.10478722
https://doi.org/10.1177/1094428103254673
https://doi.org/10.1177/1094428103254673
https://doi.org/10.2196/70011
http://www.ncbi.nlm.nih.gov/pubmed/41313154
https://doi.org/10.2196/30000
https://doi.org/10.2196/30000
http://www.ncbi.nlm.nih.gov/pubmed/34931995
https://doi.org/10.1089/tmj.2021.0176
http://www.ncbi.nlm.nih.gov/pubmed/34637651
https://doi.org/10.1371/journal.pone.0258999
http://www.ncbi.nlm.nih.gov/pubmed/34673830
https://doi.org/10.1016/j.psychres.2015.02.003
http://www.ncbi.nlm.nih.gov/pubmed/25744325
https://doi.org/10.1016/j.cpr.2015.01.006
http://www.ncbi.nlm.nih.gov/pubmed/25689576
https://doi.org/10.1176/ps.2009.60.7.898
http://www.ncbi.nlm.nih.gov/pubmed/19564219
https://doi.org/10.1037/ccp0000414
http://www.ncbi.nlm.nih.gov/pubmed/31204838
https://mental.jmir.org/2026/1/e98056

JMIR MENTAL HEALTH Wu et al

Please cite as:

Wu X, De Alwis J, Dou Z, Lo H, Wang S, Wu J, Xu W

A Self-Guided Mobile Mindfulness Intervention Embedded in Daily Routines for Adults With Mild to Moderate Psychologi-
cal Distress: Randomized Controlled Trial

JMIR Ment Health 2026,13:e98056

URL: hitps://mental.jmir.org/2026/1/¢98056

doi: 10.2196/98056

© Xichun Wu, Jackelyn De Alwis, Zenan Dou, Hoyin Lo, Sisi Wang, Jingyi Wu, Wei Xu. Originally published in JMIR
Mental Health (https://mental.jmir.org), 15.Jul.2026. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in JMIR Mental Health, is properly cited. The
complete bibliographic information, a link to the original publication on https://mental.jmir.org/, as well as this copyright and
license information must be included.

https://mental jmir.org/2026/1/e98056 JMIR Ment Health 2026 | vol. 13 198056 | p. 14
(page number not for citation purposes)


https://mental.jmir.org/2026/1/e98056
https://doi.org/10.2196/98056
https://mental.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://mental.jmir.org/
https://mental.jmir.org/2026/1/e98056

	A Self-Guided Mobile Mindfulness Intervention Embedded in Daily Routines for Adults With Mild to Moderate Psychological Distress: Randomized Controlled Trial
	Introduction
	Methods
	Study Design and Registration
	Participants and Recruitment
	Ethical Considerations
	Randomization and Masking
	Intervention Platform and Procedures
	Intervention Conditions
	Outcomes and Measures
	Statistical Analysis

	Results
	Participant Flow and Baseline Characteristics
	Postintervention Primary Outcomes
	Postintervention Secondary and Exploratory Outcomes
	Longitudinal Outcomes
	Engagement and Attrition

	Discussion
	Principal Findings
	Comparison With Prior Work
	Limitations
	Conclusions



