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Abstract

Background: Despite the high prevalence of depressive disorders, access to effective treatment remains limited due to
financial, geographic, and social barriers. Online self-help groups offer a promising and scalable form of peer-based support
beyond traditional clinical settings. Integrating cognitive behavioral therapy (CBT) techniques such as cognitive restructuring
and behavioral activation into self-help groups may enhance their effectiveness.

Objective: This study evaluated the efficacy of a cognitive behavioral therapy—based online self-help group (COS) that
integrates structured CBT techniques with peer-led group support as a low-intensity intervention for individuals with depres-
sive symptoms. A randomized controlled trial (RCT) comparing COS with a CBT-based mobile application was conducted.
Additionally, a separately recruited waitlist control group was included as a supplementary comparison condition.

Methods: Participants were recruited online. After eligibility screening via a structured clinical interview, participants were
randomly assigned to a COS group (n=79) or a CBT-based mobile application group (n=39). An additional waitlist control
group (n=48) was recruited separately during the second phase of the study. The COS intervention involved 7 videocon-
ferencing sessions that incorporated peer-led group discussions, sharing lived experiences, and core CBT techniques such
as cognitive restructuring. The primary outcome measure was depressive symptoms, assessed using the Beck Depression
Inventory-II, and the secondary outcome was suicidal ideation, estimated using the Beck Scale for Suicide Ideation, measured
at baseline, postintervention, and 3-month follow-up. Linear mixed models were used to evaluate group X time interaction
effects. Reliable change indices were also calculated to assess clinical significance. All statistical tests were 2-tailed.

Results: Among participants assigned to the COS group, 61% (48/79) completed all 7 sessions, and 84% (66/79) attended
5 or more sessions. A significant time x group interaction was observed for depressive symptoms (F4 288 47=7.23, P<.001).
The COS group exhibited a substantial reduction in depressive symptoms from baseline to postintervention (»g576=10.77,
two-tailed; P<.001), with a large within-group effect size (d=1.38); this improvement was maintained at the 3-month follow-
up. Suicidal ideation also significantly decreased in the COS group (f77.11=4.55, two-tailed; P<.001), with sustained effects at
follow-up. Clinically meaningful improvement in depressive symptoms, as defined by the reliable change index, was observed
in 75% (56/75) of COS participants. While both the COS and app-based CBT groups achieved comparable reductions in
depressive symptoms, only the COS group demonstrated a significant reduction in suicidal ideation.

Conclusions: This RCT provides evidence that a structured, CBT-informed online self-help group can reduce depressive
symptoms and suicidal ideation. The COS program offers a scalable, accessible alternative to traditional therapy, particularly in
settings with limited access to mental health professionals.
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Introduction

Depressive disorders have far-reaching public health
consequences, contributing to work absenteeism, increased
economic burden, elevated suicide risk, and higher all-cause
mortality [1-3]. The duration of untreated depression is a
critical determinant of clinical outcomes; shorter durations are
associated with faster remission and better treatment response
[4]. Thus, timely access to effective intervention is essential
for mitigating the course and consequences of depressive
illness [5,6].

Despite this urgency, approximately 30% of individuals
diagnosed with depression receive no treatment at all [7].
Common barriers include financial hardship, geographic
inaccessibility, stigma, and a shortage of qualified mental
health professionals [8,9]. These systemic barriers underscore
the need for alternative models of care that are both accessible
and scalable. Digital health technologies, including videocon-
ferencing and mobile applications, have expanded access
to mental health care by providing flexible, cost-effective,
and evidence-based interventions for underserved populations
[10-13]. Among these, online self-help groups are promising
platforms for delivering support outside traditional clinical
settings [14].

Traditional self-help groups are typically peer-led and
rooted in shared lived experiences [15], fostering mutual
support among individuals facing common challenges [14,
16,17]. Participation in these groups has been associated
with reduced depressive symptoms [18,19], improvements in
quality of life [20], decreased feelings of loneliness [21], and
overall reductions in mental health problems [22,23]. These
benefits, supported by meta-analyses and systematic reviews
[18,20,22,24], underscore the potential value of self-help
groups as scalable, low-barrier interventions.

However, the utility of traditional in-person self-help
groups is often curtailed by significant structural impedi-
ments. Community-based local groups depend on physical
proximity, regular attendance, and a sufficient number of
members to maintain operations, which often serve as barriers
to entry and sustainability [25]. Individuals residing in rural
areas, or those burdened by mobility limitations, physical
illness, caregiving responsibilities, or irregular working hours,
often find in-person attendance untenable [25-27]. Further-
more, in smaller communities, concerns regarding anonym-
ity or privacy may deter participation, while low population
density may preclude the formation of groups entirely. These
persistent barriers underscore the urgent need for delivery
formats capable of extending the reach of self-help interven-
tions beyond local constraints.

The application of digital health technologies, particu-
larly real-time videoconferencing, offers a robust solution
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to these challenges. By enabling participation irrespective
of location, reducing the burden of travel, and facilitating
flexible scheduling, these technologies effectively mitigate
traditional barriers while enhancing anonymity [28,29].
Crucially, synchronous online formats preserve key thera-
peutic elements of self-help groups: mutual support and
real-time emotional exchange among individuals with lived
experiences. Consequently, online self-help groups represent
a vital mobile health innovation, leveraging the technology
to connect participants nationwide and expanding access to
structured psychological support where traditional models fall
short.

The term “online self-help group” encompasses a diverse
range of formats, ranging from large, asynchronous text-
based discussion forums to synchronous, small group-based
mutual support sessions. This study focuses specifically
on the latter—synchronous, videoconferencing-based groups
designed to foster real-time interaction and support. Despite
the promise of this format, there is a notable gap in the
literature [30]: to date, few randomized controlled trials
(RCTs) have rigorously evaluated the clinical efficacy of
synchronous online self-help groups in treating depression.
Moreover, a key limitation of typical self-help groups is
their lack of structured therapeutic content, resulting in wide
variability in group facilitation, composition, and outcomes
[31]. This inconsistency poses challenges to their reliability
and scalability as interventions for individuals with clini-
cally significant depressive symptoms. In this study, we
developed a semistructured manual for a cognitive behavio-
ral therapy-based online group self-help program (COS).
We then examined its efficacy among individuals experi-
encing depressive symptoms through an RCT. The COS
program integrated core cognitive behavioral therapy (CBT)
components, including cognitive restructuring and coping
skills, to enhance therapeutic consistency and effectiveness
within a peer-led group format. This hybrid model builds
on prior work, such as SMART Recovery [32], showing
that structured CBT elements can improve psychological
outcomes in mutual aid settings.

A noninteractive, CBT-based mobile application served
as the active comparator. While this application has demon-
strated efficacy in reducing depressive symptoms through
interventions targeting dysfunctional thoughts [33], it is
designed for individual use and does not offer the social
support and accountability that characterize group-based
interventions such as the COS program. In addition, a
separately recruited waitlist control group was included to
account for potential symptom improvement attributable to
the natural course of depression.

Consequently, we hypothesized that the COS program
would be at least as efficacious as the CBT-based mobile
application intervention for general CBT-based outcomes,
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such as depressive symptoms, stress, and dysfunctional
attitudes, and that the peer-based format of COS might
offer additional benefits for outcomes involving emotional
or interpersonal processes. Furthermore, we expected that a
higher proportion of individuals in the COS group would
demonstrate clinically meaningful improvement.

To our knowledge, few RCTs have evaluated online
self-help groups for depression, and prior studies have
typically examined only unstructured peer-support interven-
tions. This study contributes to this literature by examin-
ing a semistructured, CBT-informed online self-help group
and by including an active digital CBT comparator. We
anticipate that the findings will highlight the potential of
online self-help groups as a scalable, low-barrier interven-
tion that can help overcome the logistical and geographic
challenges often related to accessing traditional, evidence-
based practices.

Methods
Study Design

This study primarily used a 2-arm RCT in which participants
were randomly assigned to either the COS or the cognitive
behavioral therapy—based mobile application (APP) group
at a 2:1 ratio, using block randomization. Participants of
the RCT were recruited between May and November 2021.
Interventions were delivered between August and December
2021, and follow-up assessments were completed in March
2022.

To complement the primary RCT design, a nonrandom-
ized waitlist control group was recruited during the second
phase of the study from December 2021 to April 2022. This
waitlist control group provided a baseline for the natural
course of depression. While the active comparator (APP)
has demonstrated efficacy in reducing depressive symptoms
[33], relying exclusively on this digital intervention prevents
a direct assessment of absolute efficacy relative to a no-
treatment control. Therefore, following the completion of
enrollment for the randomized arms, a waitlist control group
was recruited to distinguish the intervention effect from
spontaneous remission.

Participant enrollment proceeded in two distinct phases
due to operational and timeline constraints. During the
initial recruitment period, the research team prioritized the
randomized comparison between the COS and APP groups,
as this constituted the primary objective of the trial. To
minimize potential confounding, identical inclusion and
exclusion criteria were applied across phases, and sociodemo-
graphic characteristics were monitored rigorously.

Recruitment and Screening Procedures

Participants for the RCT were recruited between May and
November 2021 through online advertisements dissemina-
ted via social media platforms (eg, X and Instagram)
and university-based online community platforms in Korea.
Interested individuals were invited to contact the research
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team via direct message or email to receive detailed study
information and to schedule an initial telephone screening.

Inclusion criteria were as follows: (1) aged between 19 and
55 years, (2) diagnosed with any depressive disorder based
on the Structured Clinical Interview for DSM-5 — Clinician
Version (SCID-5-CV) or having a PHQ-9 (Patient Health
Questionnaire-9) score of =5 indicating mild depression [34],
(3) fluent in Korean, and (4) able to use a real-time videocon-
ferencing program. Participants undergoing pharmacotherapy
were eligible only if their dosage had been stable for at least 1
month.

Exclusion criteria included current psychotic symptoms
(ie, hallucinations and delusions), concurrent psychological
interventions, or high suicide risk. Individuals with high
suicide risk, defined as those reporting suicide ideation with
planning during the SCID-5-CV, were excluded and referred
to appropriate services. No participants were excluded on this
basis.

Recruitment followed a 2-step screening procedure.
Interested individuals first completed a brief telephone
screening that assessed medication stability, current psycho-
logical intervention, and commitment to the study sched-
ule. Eligible participants received a brief explanation of the
study after eligibility screening (SCID-5-CV) and provided
informed consent via an online signature. Of 186 individ-
uals initially screened, 141 underwent online SCID-5-CV
interviews and initial assessments. SCID-5-CV interviews
were conducted by graduate students in clinical and coun-
seling psychology or licensed clinical psychologists, all of
whom received more than 2 weeks of SCID-5-CV administra-
tion training. A total of 127 participants were randomized to
the COS or APP group.

For the recruitment and screening of the waitlist control
group, the same inclusion and exclusion criteria used for
the RCT were applied to the waitlist control, except that
the requirement for real-time videoconferencing ability was
waived. During this phase, 74 individuals were screened, 55
completed eligibility procedures, and 48 were enrolled. The
study adhered to the CONSORT (Consolidated Standards of
Reporting Trials) 2010 guidelines [35], and the CONSORT
checklist is provided as Checklist 1.

Sample Size Calculation

The sample size was determined based on power estimates
and feasibility considerations. We adopted a statistical power
of 0.80 and a significance level of a=.05. The assumed effect
size was set to f=0.25, a conservative estimate informed
by prior meta-analyses of digital psychological interventions
and peer support—based approaches, both of which gener-
ally report small-to-moderate improvements in depressive
symptoms [36,37]. Using f=0.25 for detecting a group x time
interaction in a repeated-measures design, a total of approxi-
mately 66 participants were required. Given the 2:1 randomi-
zation ratio between the COS and APP groups, we aimed to
recruit at least 99 participants to ensure adequate power.
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Randomization

Block randomization was performed using a computer-gen-
erated list, with a fixed block size of 3. Participants were
randomly assigned to the COS or APP group at a 2:1 ratio.

Interventions
The COS Program

The COS program is a semistructured, 7-session, CBT-
based online self-help group protocol designed to alleviate

Yim et al

depressive symptoms. The COS manual and workbooks were
developed and reviewed by licensed clinical psychologists
to ensure fidelity to the self-help group format and CBT
principles and accuracy of therapeutic content. Figure 1A
shows a sample page from the participant workbook provided
in the COS program.

Figure 1. (A) Sample page from the participant workbook provided in the COS program. (B) Screenshot of the cognitive distortion exercise featured
in the cognitive behavioral therapy—based mobile application. These materials were originally developed in Korean and translated into English. COS:

cognitive behavioral therapy—based online self-help group.
(A)

Starting the Self-Help Group Session

(B)

At the beginning of aach session, please check that all membars'
cameras and microphones are working properly.

It a mamber has their camers turned off, gently ancourage them to
turn it an for smoother group interaction. If they feel uncomfortable
showing their personal space, let them know they can simply use a

Should Statements

A"should statement” refers to a cognitive pattern where a
person holds rigid and fixed beliefs about how they or others
must behave. When reality falls short of these expectations,

they tend to evaluate the situation or persoen overly negatively.

These thoughts often take the form of phrases like "l must._."

a0 SKT T

2% 4N & 100%

Challenging Cognitive
Distortion:

virtual background.

"No matterwhat...,” or "l have to...."”

ceCececcCcCecCcCcee

Example:

Zoom [200M): After launching Zoom, click the Settings icon (the
gear icon) on the tep right » go to Background & Filters » choose a
praferrad image and apply it.

Alternatively, after joining the meeting, click the arrow (") next to the

I tend to only say good things to others and
try to be encouraging. A new employee
recently joined our department, and 1
wanted to help him adjust, so | made an
effort to cheer him on and tell him he's

. Scenario 1 doing well. But he never once said thank
Start/Stop Video button and select Choose Virtual Background. you or offered any kind words in
"Two years aga, my dad got hooked on online horse race gambling, and it return—not even a simple *1 appreciate it.”
Lt aur family buried in debt. Everyone in the lamily—except him—had Now, I'm starting to feel like he doesn’t

to o without meals. We lived without gas or heating, bundled up in six or
seven layers even inside the house. But my dad couldn't quit gambling.
The debt kept piling up to a point where even it | spend the next few
decades paying 1 back, it might nat be enough. In the end, my mam

oo K

chose to geta divorce,

I'm graduating high sehool this year, but as the oldest child, | keep
thinking | should've done mare—stoad up Tor my family, stepped in te
STop iy dad. | keep asking myselr, "What's wrong with me7 How could |
Just stand by?" The thought that I must be a terrible child never leaves

my head.*

Each group typically consisted of 4-6 participants and
1 facilitator, with each session lasting approximately 50
minutes. Sessions were held twice weekly via videoconfer-
encing platforms such as Zoom. A face-to-face pilot version
of the COS program was conducted in 2020 to refine content
and structure prior to web-based adaptation [38]. The first
session of COS focused on rapport-building, sharing lived
experiences with depression, and psychoeducation. Subse-
quent sessions (2-7) focused on introducing various cognitive
distortions (eg, catastrophizing, mind reading, overgeneral-
ization, “should” statements, tunnel vision, and black-and-
white thinking). In each session, participants read a series
of scenarios written in the manual of the COS program,
reflecting on each cognitive distortion and suggesting
possible alternatives for the protagonist. After reading the
given scenario, the participants were encouraged to share
personal experiences related to these negative and distressing
emotions related to each cognitive distortion. These activi-
ties were designed to provide participants insight into their
negative automatic thoughts and emotional support from
others with similar experiences.
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Have you evor had a similar experience of theught to the one in the scenaric?
What cognitive distortion do you natice in the scenario? ()

What advice ar kind werds would you like to offer to the person in the story? rofile aline sractics  Eme

respect me at all... almost as If he sees me
as someone who can look down on.

‘What cognitive distortion do you see in
the example above?”
Mind-reading

Catastrophizing

Should statement

(Y D]

Although the COS program was fundamentally designed
to permit participants to assume the facilitator role, a
designated facilitator who was either a graduate psychology
student or a licensed clinical psychologist was assigned in
this study. This was implemented to ensure strict adherence to
protocols that monitor participant safety, in accordance with
research ethical standards. To facilitate the intended peer-led
model, the program includes a publicly available participant
manual and a step-by-step facilitator guidebook, alongside
a brief introductory video provided through the Korean
National Center for Mental Health. Crucially, substantive
discussions, including the sharing of lived experiences and
the restructuring of cognitive distortions, remained partici-
pant-led. All facilitators received 30 to 40 minutes of training
on COS procedures before implementation. Their role was
strictly limited to logistical management, such as opening
the videoconferencing sessions, introducing session activities,
and timekeeping, alongside the monitoring of participant
safety. Facilitators were trained to monitor participant safety
and to notify the research team immediately if a participant
reported active suicidal thoughts. In such cases, they were
instructed to administer the P4 screener [39] to assess suicide
risk and to contact the research team for a follow-up safety
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evaluation. No instances of active suicidal ideation were
reported during the study.

The CBT-Based Mobile Application

We used a CBT-based mobile application as an active
comparator. The efficacy of the app was confirmed in an
RCT [33]. Similar to the COS program, the app presented
short stories illustrating frustrating situations that highlighted
various cognitive distortions, followed by quizzes designed
to identify these distortions and reduce related negative
emotions (Figure 1B). Participants in the APP group were
instructed to use the app for approximately 270 to 360
minutes (5 minutes per session x 3 sessions daily x 24 days),
ensuring comparable total usage time to the COS program.
Weekly reminders were sent to encourage adherence to the
app usage schedule. Participants were considered to have
completed the APP program if they used the app for at least
18 days (270 minutes), completing 3 or more sessions per
day.

Outcome Measures

The primary outcome was depressive symptoms, assessed
using the Beck Depression Inventory-II (BDI-II), a widely
used measure of depression [40]. Scores from O to 13 indicate
no or minimal depressive symptoms, 14 to 19 mild, 20 to
28 moderate depression, and 29 to 63 severe depressive
symptoms.

The secondary outcome was suicidal ideation, measured
using the Beck Scale for Suicide Ideation (BSS). The BSS
consists of 21 items that assess the severity of suicidal
symptoms [41].

Exploratory outcomes included cognitive and psychosocial
variables. Dysfunctional attitudes, a predisposing cognitive
structure underlying depression, were measured using the
Dysfunctional Attitude Scale (Form A) Revised (DAS-17)
[42,43]. Daily life stressors were measured using the
Perceived Stress Scale (PSS) [44]. Loneliness and percep-
tions of social support were assessed using the UCLA
Loneliness Scale version 3 (UCLA-LS) [45.46] and the
Perceived Available Support (PAS) scale of the Berlin
Social Support Scale (BSSS) [47], respectively. Protective
factors against suicide risk were assessed using the Reasons
for Living Inventory for Young Adults (RFL-YA) [48].
Finally, general self-efficacy was measured using the General
Self-Efficacy Scale (GSES) [49], given its known association
with depression. All outcome measures were administered via
Qualtrics as online self-report questionnaires.

Statistical Analysis

An intent-to-treat analysis was conducted to compare the
immediate and 3-month efficacy of the programs using a
linear mixed model (LMM). Prior to the main analysis, the
appropriateness of the LMM for the repeated-measures design
was confirmed by evaluating within-participant depend-
ence using unconditional mixed-effects models. Intraclass
correlation coefficients (ICCs) were calculated for this
preliminary assessment. A significant (P<.05) interaction
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between time and condition in the hypothesized directions
indicated that one group showed greater improvement.

Prior to the main analysis, we examined the missing-
ness mechanism for the primary outcome, BDI-II. Little’s
missing completely at random (MCAR) test was insignifi-
cant (x¥23=0.96, P=.62), and baseline BDI-II scores did not
predict missingness (P=.24), supporting a missing at random
(MAR) mechanism. Missing data were not imputed because
the mixed-model approach provided equal or better power
without imputing missing data for the intent-to-treat analysis
under MAR assumptions [50]. To test the efficacy of the
intervention, we evaluated the differences in scores between
groups at each time point (T, Ty, and T3). In the LMM,
all the analyses included concurrent medication and social
contact frequency as covariates. For post hoc analyses,
both uncorrected P values and Holm-Bonferroni corrected
P values (Pno1m) were reported. Effect sizes were calculated
using Cohen d. Within-group effect sizes for within-group
changes were adjusted for correlations between repeated
measurements to account for the dependency between time
points [51-53].

To determine the statistical significance of the changes
in the primary outcome measures between baseline and
postintervention, we calculated a reliable change index (RCI)
[54,55]. The RCI was computed using the RCI calculator
[56]. A significant RCI indicates that the observed change
in an individual participant’s score over time is statisti-
cally meaningful. We used chi-square analysis to compare
the proportions of individuals in each group demonstrating
meaningful improvements or deterioration. All statistical tests
were 2-tailed.

Ethical Considerations

The study protocol was reviewed and approved by the
Institutional Review Board (IRB) of Korea University
(KUIRB-2021-0157-06), and the trial was retrospectively
registered with the Clinical Research Information Service
(KCT0007673), a primary registry of the WHO International
Clinical Trials Registry Platform.

All participants provided written informed consent after
being informed about the study’s objectives, procedures,
and potential risks and benefits. Participants were explicitly
informed that their involvement was voluntary and that they
retained the right to withdraw from the study at any time
without penalty. To ensure privacy, all participant data were
anonymized prior to analysis, with identifiable information
removed. Data were stored securely on password-protected
servers, with access restricted strictly to authorized research
personnel. Compensation was provided for each component
of the study, including the screening interview, interven-
tion sessions, and assessments at baseline, postintervention,
and the 3-month follow-up. Participants who completed all
study components received a maximum total compensation of
approximately KRW 115,000 (about US $78 as of December
5,2025).
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APP group declined to participate prior to the start of the trial,

Adherence and Baseline
Sociodemographic and Clinical

Characteristics

Figure 2 presents the CONSORT participant flowchart. Of the

resulting in 79 participants in the COS group and 39 in the

APP group completing the baseline assessment (Table 1). In
terms of adherence, 84% (n=66) of participants in the COS
group attended 5 or more sessions of the program, and 82%
(n=32) of those in the APP group used the app for at least 18

days.

127 individuals randomized, 6 in the COS group and 3 in the

Figure 2. The CONSORT flow diagram of the randomized controlled trials (left) and waitlist control group (right). APP: cognitive behavioral
therapy—based mobile application group; COS: cognitive behavioral therapy—based online self-help group; ITT: intent-to-treat analysis; RCI: reliable

change index analysis.

Assessed for

eligibility (n=186)

Excluded (n=45)
+ Not meeting inclusion criteria (n=6)

Assessed for
eligibility (n=74)

Excluded (n=19)
« Not meeting inclusion criteria (n=6)
* Refused to participate (n=13)

Structured interview (n=55)

Excluded (n=7)
* Not meeting inclusion criteria (n=7)

Allocated to passive control group (n=48)

Postintervention follow-up (n=46)
+ Did not complete assessment (n=2)

-
q:, * Refused to participate (n=39)
E
°
=
ﬁ Structured interview (n=141)
Excluded (n=14)
* Not meeting inclusion criteria (n=12)
« Refused to participate (n=2)
Randomized (n=127) ‘
g Allocated to COS intervention (n=85) Allocated to APP intervention (n=42)
® * Received allocated intervention (n=79) + Received allocated intervention (n=39)
g * Refused to participate and did not receive + Refused to participate and did not receive
i allocated intervention (n=6) allocated intervention (n=3)
Postintervention follow-up (n=76) Postintervention follow-up (n=37)
« Discontinued intervention (n=3) « Discontinued intervention (n=2)
o
! l l
H
% 3-month follow-up (n=67) 3-month follow-up (n=29)
w * Did not complete follow-up assessment * Did not complete follow-up assessment
(n=9) (n=8)
g Analyzed Analyzed
> * ITT (n=79) * ITT (n=39)
e * RCI (n=75) * RCI (n=37)
<

Table 1. Baseline sociodemographic characteristics of the participants.

i

3-month follow-up (n=31)
+ Did not complete follow-up assessment

(n=15)

Analyzed
« ITT (n=48)
* RCI (n=46)

Waitlist control

Chi-square (df) or

Characteristics COS? (n=79) APPP (n=39) (n=48) F test (df) P value
Age (years), mean (SD) 27.01 (6.05) 27.69 (6.82) 26.83 (7.47) 0.18 (2,84.82) 83
Sex, n (%) 132(4) .86
Female 71 (90) 34 (87) 44 (92)
Male 709) 4 (10) 4(8)
Prefer not to answer 1(1) 1(3) 0(0)
Sexual orientation, n (%) 3.07 (8) 93
Heterosexual 55 (70) 29 (74) 38 (79)
Gay or lesbian 1(1) 1(3) 1(2)
Bi- or pansexual 14 (18) 4 (10) 5(10)
Others 4(5) 3(8) 2(4)
Prefer not to answer 5(6) 2(5 24
Socioeconomic status, n (%) 11.27 (8) 19
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Waitlist control Chi-square (df) or
Characteristics COS? (n=79) APPP (n=39) (n=48) F test (df) P value
Lower 9(11) 1(3) 7(15)
Upper lower 16 (20) 5(13) 12 (25)
Middle 29 (37) 18 (46) 22 (46)
Upper middle 24 (30) 14 (36) 6(13)
High 1(1) 13) 1(2)
Educational attainment, n (%) 225@4) .69
High school 34 2(5) 24
College 64 (81) 27 (69) 38(79)
Graduate school 12 (15) 10 (26) 8(17)
BDI-II, mean (SD) 27.03 (10.01) 26.72 (11.31) 26.48 (9.93) 0.05(2,87.31) 96
BSSY, mean (SD) 9.78 (7.11) 8.31(8.36) 7.54 (1.97) 1.36 (2, 85.44) 26
Concurrent pharmacotherapy, n (%) 12(2) 55
Positive 19 (24) 7 (18) 8(17)
Negative 60 (76) 32(82) 40 (83)

3COS: cognitive behavioral therapy—based online self-help group.
bAPP: cognitive behavioral therapy—based mobile application group.
“BDI-II: Beck Depression Inventory-II.

dBSS: Beck Scale for Suicide Ideation.

There were no significant differences across groups in age,
sex, sexual orientation, socioeconomic status, or educational
level (all P>.05). Individuals receiving concurrent pharmaco-
therapy accounted for 20% of all participants. Chi-square
analysis revealed no significant differences between the
groups (P=.55). Baseline depressive symptoms (as measured
by the BDI-II) and suicidal ideation (as measured by the BSS)
also did not differ significantly across groups (both P>.05).

Primary Outcomes

Initial unconditional —mixed-effects models indicated
substantial within-subject clustering in depressive symptoms

Table 2. Fixed effect omnibus test results for group and time.

(ICC=0.59), supporting the use of LMM. Consistent with
the study design, the primary comparison focused on the
2 randomized groups, COS and APP, while the waitlist
group served as a nonrandomized comparison group to assess
natural symptom fluctuation.

The LMM analysis revealed significant main effects
of time (F7228999=86.76, P<.001), group (F2163.68=3.32,
P=.04), and time x group interaction (F4 288 47=7.23, P<.001)
for depressive symptoms, as measured by the BDI-II (Table
2). Figure 3A illustrates changes in depressive symptoms
across Ty, Tp, and T3 for each group.

Variables and effect F test (df) P value
BDI-II?
Time 86.76 (2,289.99) <.001
Group 3.32(2,163.68) 04
Time x group 7.23 (4,28847) <.001
BSsP
Time 7.66 (2,277.57) <.001
Group 0.23(2,161.83) .80
Time x group 2.05 (4,276.40) 09
DAS-17¢
Time 21.2 (2,288.82) <.001
Group 1.67 (2,164.81) .19
Time x group 5.90 (4, 287.54) <.001
pssd
Time 3441 (2,295.20) <.001
Group 2.33 (2, 166.30) .10
Time x group 272 (4,293 .49) 03

GSES®
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Variables and effect F test (df) P value
Time 2443 (2,285.41) <001
Group 1.56 (2,162.28) 21
Time x group 4.21 (4,284.24) 003

UCLA-LS'

Time 2277 (2,282.51) <.001
Group 1.15 (2, 158.60) 32
Time x group 321 (4,281.24) 01

PASE
Time 11.35(2,285.10) <.001
Group 0.50 (2, 158.70) 61
Time x group 0.49 (4,283.46) 5

RFL-YAD
Time 1426 (2,281.49) <001
Group 1.19 (2,159.51) 31
Time x group 3.53 (4,280.28) 008

4BDI-II: Beck Depression Inventory-II.
bBSS: Beck Scale for Suicide Ideation.

“DAS-17: Dysfunctional Attitude Scale (Form A) Revised.

dPSS: Perceived Stress Scale.
€GSES: General Self-Efficacy Scale.

fUCLA-LS: UCLA Loneliness Scale version 3.

8PAS: Perceived Available Support.

hRFL-YA: Reasons for Living Inventory for Young Adults.

Figure 3. (A) Estimated mean BDI-II scores over time. (B) Estimated mean BSS scores over time. APP: cognitive behavioral therapy—based mobile
application group; BDI-II: Beck Depression Inventory-II; BSS: Beck Scale for Suicide Ideation; COS: cognitive behavioral therapy—based online
self-help group; Ppoim: Holm-Bonferroni corrected P values; Waitlist: waitlist control group.
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After each program (T3), both the COS and APP groups
showed significant reductions in depression from base-
line (COS: difference=11.84, t78576=10.77, two-tailed,
Proim<.001; APP: difference=10.26, tr83 29=6.6, two-tailed,
Phoim<.001) (Table 3). Mean BDI-II scores decreased from
the moderate range at baseline (COS: T{ mean 27.03, SD
10.01; APP: Ty mean 26.72, SD 11.31) to the mild range
at postintervention (COS: T, mean 14.57, SD 10.99; APP:
Ty mean 16.35, SD 10.87) after the program in both groups
(Table 4). Within-group comparisons indicated large effect
sizes in both groups (d=1.38 for COS; d=0.93 for APP).

At the 3-month follow-up (T3), depressive symptoms in
the COS group did not show a statistically significant change
compared to T, (difference=—0.72; tr83 76=—0.62, two-tailed;
P=.53). In the APP group, depressive symptoms decreased
from T, to T3 (difference=3.85; tpgg53=2.25, two-tailed;
P=.03), although this reduction did not remain significant
after Holm-Bonferroni correction (Ppo1m=.30). The difference
between the COS and the APP group at T3 was not significant
(difference=3.18; #1¢3.7=1.43, two-tailed; P=.15), indicating
comparable longer-term outcomes between the two random-
ized groups.

Table 3. Time x group comparison for the primary and secondary measures.

Yim et al

As secondary evidence, both the COS and the APP
groups were compared with the waitlist control group. At
To, the COS group showed a significantly greater reduction
in depressive symptoms compared with the waitlist control
group (difference=—6.9; 179 71=—3.51, two-tailed; P<.001,
Phoim=-01, d=0.68), indicating a medium effect size. The
APP group also showed lower depressive symptoms than the
waitlist controls at T, but this did not meet the Holm-Bon-
ferroni correction (difference=—5.51; tp79 9g=—2.39, two-tailed;
P=.02, Ppoim=-25).

At T3, the COS group showed lower depressive symp-
toms than the waitlist control group (difference=-5.43;
1330.55=—2.56, two-tailed; P=.01), but this difference did
not remain significant after Holm-Bonferroni correction
(Pholm=-17). The APP group showed significantly lower
depressive symptoms than the waitlist control group at
T3 (difference=-8.6; two-tailed; P<.001,
Phoim=-02).

1338 28=—3.42,

EMM? (SE) EMM? (SE) Difference SE t test (df)® P value P%olm
BDI-IIY, comparison by time points
Ty COS® vs T, COS 27.00 (1.26) 15.16 (1.29) 11.84 1.10 10.77 (285.76) <.001 <.001
T COS vs T3 COS 27.00 (1.26) 15.88 (1.33) 11.12 1.15 9.71 (287.52) <.001 <.001
T, COS vs T3 COS 15.16 (1.29) 15.88 (1.33) -0.72 1.15 —0.62 (283.76) 53 =99
T; APPf vs T, APP 26.81 (1.77) 16.55 (1.80) 10.26 1.56 6.6 (283.29) <.001 <.001
T| APP vs T3 APP 26.81 (1.77) 12.70 (1.92) 14.11 1.70 8.28 (292.08) <.001 <.001
T, APP vs T3 APP 16.55 (1.80) 12.70 (1.92) 3.85 1.71 2.25(288.53) 03 .30
T Waitlist® vs T, Waitlist 26.08 (1.64) 22.06 (1.66) 4.02 142 2.83 (284.55) 005 09
T Waitlist vs T3 Waitlist 26.08 (1.64) 21.30 (1.80) 478 1.58 3.02 (293.78) 003 06
T, Waitlist vs T3 Waitlist 22.06 (1.66) 21.30 (1.80) 0.76 1.59 0.48 (288.52) 63 =.99
BDI-II, comparison by groups
T, COS vs T, APP 15.16 (1.29) 16.55 (1.80) -1.39 2.10 —0.66 (139.49) 51 =.99
T, COS vs T, Waitlist 15.16 (1.29) 22.06 (1.66) -6.9 1.97 -3.51(279.71) <.001 01
T, APP vs T, Waitlist 16.55 (1.80) 22.06 (1.66) -5.51 231 —2.39(279.9) 02 25
T3 COS vs T3 APP 15.88 (1.33) 12.70 (1.92) 3.18 224 1.43 (168.7) 15 =.99
T3 COS vs T3 Waitlist 15.88 (1.33) 21.30 (1.80) -543 2.12 —2.56 (330.55) 01 17
T3 APP vs T3 Waitlist 12.70 (1.92) 21.30 (1.80) -8.6 251 -3.42 (338.28) <.001 02
BSSh, comparison by time points
T COS vs T, COS 10.28 (0.95) 7.15 (0.96) 3.13 0.69 4.55(277.11) <.001 <.001
T COS vs T3 COS 10.28 (0.95) 8.22(0.98) 2.06 0.71 291 (275.76) 004 14
T, COS vs T3 COS 7.15 (0.96) 8.22 (0.98) -1.07 0.71 -1.5274.21) 13 =99
T| APP vs T, APP 9.08 (1.31) 7.88 (1.33) 12 0.94 1.27 (272.63) 21 =99
T| APP vs T3 APP 9.08 (1.31) 645 (141) 2.63 1.05 2.53 (278.73) 01 A4
T, APP vs T3 APP 7.88 (1.33) 645 (1.41) 143 1.05 1.36 (276.39) .18 =.99
T Waitlist vs T, Waitlist 8.21(1.22) 7.52(1.23) 0.69 0.86 0.8 (273.74) 43 =.99
T Waitlist vs T3 Waitlist 8.21(1.22) 7.68 (1.32) 0.53 0.99 0.54 (280.53) 59 =.99
T, Waitlist vs T3 Waitlist 7.52(1.23) 7.68 (1.32) -0.16 0.99 —0.16 (276.51) 87 =.99

BSS, comparison by groups
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EMM? (SE) EMM? (SE) Difference SE t test (df)° P value Pholm
T, COS vs Ty APP 7.15 (0.96) 7.88 (1.33) -0.73 154 ~0.47 (234 85) 64 >.99
T, COS vs T, Waitlist 7.15 (0.96) 7.52(1.23) -0.37 145 —0.25 (234.39) .80 =99
T, APP vs T, Waitlist 7.88 (1.33) 7.52 (1.23) 0.36 1.70 0.21 (232.73) .83 =99
T3 COS vs T3 APP 822 (0.98) 6.45 (141) 1.77 1.62 1.1 (270.36) 27 >.99
T3 COS vs T3 Waitlist 8.22 (0.98) 7.68 (1.32) 0.54 1.54 0.35(278.59) 12 =99
T3 APP vs T3 Waitlist 6.45 (141) 7.68 (1.32) -1.23 1.82 -0.67 (286.75) 50 =99

2The two EMM columns represent the first and second conditions being compared in each row, respectively. EMM: estimated marginal mean.
DAIl 7 tests were 2-tailed.

¢Pholm: Holm-Bonferroni corrected P values.

dBDI-II: Beck Depression Inventory-II.

®COS: cognitive behavioral therapy—based online self-help group.

fAPP: cognitive behavioral therapy—based mobile application group.

EWaitlist: waitlist control group.

hBSS: Beck Scale for Suicide Ideation.

Table 4. Mean (SD) and effect sizes for primary and secondary outcomes.

Effect size (Cohen d)

Outcome, time points, and group Mean (SD) Within-group Between-group
BDI-II*
T,
cosP 27.03 (10.01) —¢ —
APPY 2672 (11.31) — —
Waitlist® 2648 (9.93) — —
T,
COS 14.57 (10.99) 1.38 —
APP 16.35 (10.87) 0.93 COS vs APP: 0.16
Waitlist 21.87 (10.42) 0.64 COS vs Waitlist: 0.68
T3
COS 15.82 (12.86) 1.12f —
APP 12.03 (10.20) 1.3sf COS vs APP: -0.33
Waitlist 21.53 (11.46) 0.48f COS vs Waitlist: 0.47
BSS®
T
COS 9.78 (7.11) — —
APP 8.31 (8.36) — —
Waitlist 7.54 (7.97) — —
Ty
COS 6.01 (7.08) 0.71 —
APP 7.08 (8.94) 023 COS vs APP: 0.13
Waitlist 6.54 (7.71) 025 COS vs Waitlist: 0.07
Ts
Cos 7.40 (8.74) 0.33f —
APP 4.61 (6.04) 0.59f COS vs APP: -0.37
Waitlist 7.68 (8.07) -0.02f COS vs Waitlist: 0.03

4BDI-II: Beck Depression Inventory-II.

bCOS: cognitive behavioral therapy—based online self-help group.

®Not applicable.

dAPP: cognitive behavioral therapy—based mobile application group.

®Waitlist: waitlist control group.

fWithin—group effect sizes for T3 were calculated relative to the baseline (T1) score.
EBSS: Beck Scale for Suicide Ideation.
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RCI Analysis

The RCI analysis included participants who completed both
the T and T, assessments. In the COS group, 76 participants
completed the T, assessment; however, one individual did not
complete the baseline assessment and was therefore excluded,
resulting in a sample of 75 participants. The APP and waitlist
control groups had 37 and 46 participants, respectively. In the
COS group, 75% (56/75) showed a significant change from
pre- to postinterventions. About 57% (21/37) of participants
in the APP group and 35% (16/46) in the waitlist control
group demonstrated significant changes over the same period.
The difference in the proportion of participants with reliable
change between the COS and APP groups was marginally
significant (P=.054).

Secondary Outcomes

Within-subject dependence in suicidal ideation was identified
(ICC=0.72), supporting the use of LMM. For suicidal ideation
(as measured by the BSS), the LMM analysis revealed a
significant main effect of time (P<.001) and a trend toward
a time x group interaction (P=.09). The main effect of the
group was not statistically significant (P=.80).

Figure 3B presents changes in suicidal ideation over
time (T; — T3) by group. Post hoc within-group compari-
sons indicated a reduction in suicidal ideation from T; to
T, in the COS group (difference=3.13; fp77.11=4.55, two-
tailed; P<.001, Ppoim<.001; d=0.71), with no significant
change between T, and T3 (difference=—1.07; fp7421=—1.5,
two-tailed; P=.13). In the APP group, the change from
Ty to Tp was not statistically significant (difference=1.2;
1272 63=1.27, two-tailed; P=.21). The comparison between
T; and T3 indicated a reduction, but did not reach the
threshold for significance after Holm-Bonferroni correction
(difference=2.63; tp78 73=2.53, two-tailed; P=.01, Phoim=-44).
As secondary evidence, the waitlist control group showed
minimal change in suicidal ideation over time. Neither
the comparison between T; and T, (difference=0.69;
197374=0.80, two-tailed; P=.43) nor the comparison between
T, and Ts3 (difference=—0.16; ty7651=—0.16, two-tailed;
P=.87) reached statistical significance.

Exploratory Outcomes

Intraclass correlations for the exploratory outcomes also
demonstrated notable within-participant dependence, with
ICCs ranging from 0.48 to 0.73.

There were significant main effects of time and time x
group interaction for all exploratory outcomes (all P<.05),
with the exception of perceived available support (as
measured by PAS) (P=.75) (Multimedia Appendix 1).

At postintervention, both the COS and APP groups
showed significant improvements in multiple domains:
reduced perceived stress (PSS), dysfunctional attitudes
(DAS-17), and loneliness (UCLA-LS), as well as increased
self-efficacy (GSES), perceived social support (PAS), and
reasons for living (RFL-YA) (all P<.05). In contrast, the
waitlist control group showed no significant change across
any of these outcomes between T and T» (all P>.05).

https://mhealth.jmir.org/2026/1/e76028
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Most improvements observed at T, were sustained at
the 3-month follow-up, with no significant changes from
T, for any outcomes except DAS-17 and UCLA-LS in the
COS group. Specifically, DAS-17 scores increased (P=.02),
and loneliness scores decreased (P=.04) from T, to Tj;
however, neither result remained significant after applying
the Holm-Bonferroni correction (Ppoi,m=-56 and Phoim=-98,
respectively).

At T3, the APP group showed higher GSES and RFL-
YA scores than the waitlist control group (P=.006 and
P=.03, respectively); however, these differences did not
reach statistical significance after correction (Phoim=.16
and Ppoim=-95, respectively). No significant between-group
differences were observed for other variables at follow-up.

Discussion

Principal Findings

The primary objective of this RCT study was to evaluate
the efficacy of a CBT-based online self-help group program
(COS) for individuals experiencing depressive symptoms.
Findings indicated that participants in the COS group showed
a significant reduction in both depressive symptoms and
suicide ideation, with these effects largely maintained at the
3-month follow-up. Notably, 75% (56/75) of those in the
COS group exhibited clinically meaningful improvement in
depressive symptoms, as determined by the RCI. At baseline,
depressive symptoms in the COS group were of moder-
ate severity, but following the intervention, their average
symptom levels fell within the mild range. This level of
improvement is comparable to outcomes typically achieved
through standard, therapist-delivered CBT [57].

Although we expected the COS program to be at least as
efficacious as the APP intervention for general CBT-based
outcomes and potentially superior for outcomes influenced
by peer interaction, the results revealed that the app-based
program yielded similar improvement in reducing depres-
sive symptoms, perceived stress, dysfunctional attitudes, and
loneliness. This parity in outcomes is likely attributable
to the shared therapeutic components across the COS and
APP conditions. In both programs, participants engaged in
cognitive restructuring exercises, including the identification
of cognitive distortions within hypothetical scenarios and
the generation of more adaptive, alternative thoughts. These
fundamental CBT techniques were consistently applied in
both conditions and may have contributed to the comparable
levels of improvement observed.

Beyond the shared therapeutic elements, several inter-
vention-related features may help explain why COS and
APP yielded largely comparable outcomes. The interperso-
nal features unique to COS, such as validation, recipro-
cal feedback, and collaborative cognitive restructuring, may
require a longer intervention period or greater group contact
for their unique benefits to emerge fully. In this study,
the COS program consisted of 7 sessions delivered over 3
weeks, which is considerably shorter than most peer support
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or group-based depression interventions that typically span
10 to 12 sessions [36]. The relatively brief structure may
have limited the development of group processes that could
otherwise differentiate COS from APP.

Implementation fidelity is another relevant considera-
tion [58]. The APP condition delivered identical content
with consistent pacing for every participant, ensuring high
consistency. Conversely, the COS format, although manual-
ized, naturally introduced variability in discussion depth,
interaction patterns, and pacing across groups. While this
variability may have supported peer engagement, it may also
reduce the consistency with which CBT skills were practiced
compared to the standardized app.

Despite the similarity in outcomes, the COS group
demonstrated a marginally higher proportion of participants
achieving clinically significant change, as indicated by the
RCI, compared to the APP group. Furthermore, the analysis
for suicide ideation revealed a trend-level time x condi-
tion interaction, with a significant reduction emerging only
within the COS group. Post hoc comparisons indicated a
statistically significant decrease in suicidal ideation from
T1 to Tp only in the COS condition, even though the
intervention did not explicitly target suicidality; in contrast,
no significant within-group changes were detected in the
APP or waitlist control groups. This finding is particularly
salient, given the elevated suicide risk commonly associated
with depressive disorders [59,60]. The reduction in suicidal
ideation may be attributable to the relational dynamics of
the self-help group format. One possible explanation is the
supportive and interactive nature of the group setting, which
may have provided emotional validation, normalization, and
interpersonal connection—factors that have been identified
as protective in the context of suicide risk [61]. Previous
research has demonstrated that group-based interventions can
be effective in reducing suicidal thoughts, with social support
and a sense of belonging identified as key mechanisms [62,
63]. Recently, peer-led interventions have gained increas-
ing attention in suicide prevention efforts and have been
recommended for their potential to meaningfully integrate
lived experience into mental health care [64]. However, their
adoption in practice remains limited. The COS program
may offer a scalable and accessible intervention that not
only aligns with these emerging recommendations but also
addresses the current gaps in service delivery.

The COS program was specifically designed to inte-
grate structured CBT techniques within a peer-led, self-help
group framework. This hybrid model aimed to combine the
clinical efficacy of CBT with the emotional resonance and
empowerment afforded by lived-experience sharing, which
is characteristic of self-help groups [65]. Importantly, since
this low-intensity psychological intervention was manualized,
brief in duration, and minimally dependent on professional
facilitation [66], these features render the COS program
particularly amenable to digital dissemination, offering a
scalable and resource-efficient option for addressing the
treatment gap in depression care.

https://mhealth.jmir.org/2026/1/e76028
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Limitations

This study has several limitations that must be acknowledged.
First, although the COS program was designed for peer-led
delivery, trained facilitators with psychological knowledge
were present during sessions to ensure participant safety and
adherence to the intervention protocol. While this approach
helped maintain fidelity and manage potential risks, it may
have reduced the ecological validity of a fully peer-led
mode. We envision that future implementation will use a
stepped-care approach, in which professionals initially lead
the groups before transitioning leadership to peers. Con-
sequently, future studies should evaluate the comparative
efficacy of the COS program when delivered exclusively
by peers versus professionals. This will help establish the
viability of this scalable model and its clinical effectiveness in
real-world settings. Second, the waitlist control group was
recruited independently from the randomized intervention
groups. Although efforts were made to match key sociode-
mographic characteristics, the absence of full randomization
may have introduced unmeasured confounding variables,
including differences in participants’ motivation or expecta-
tions, as well as potential time-related confounds that limit
the strength of causal inferences. Third, all outcomes were
measured using self-report instruments. Although standar-
dized instruments with strong psychometric support were
used, the exclusive reliance on self-report measures may
introduce reporting bias. Future studies may benefit from
incorporating clinician-administered assessments or objective
indicators, such as behavioral or physiological measures.
Fourth, blinding procedures could not be implemented due to
the behavioral nature of the intervention and its peer-suppor-
ted, online-delivery format. Although outcome assessments
were completed directly by participants, thereby limiting
the risk of assessor-rated bias, the absence of participant
blinding remains a methodological limitation that should be
considered when interpreting the results. Fifth, the partici-
pants were predominantly female and consisted largely of
young adults, with an average age in the late twenties. This
consideration is particularly pertinent for outcomes such as
suicidal ideation, where gender differences in prevalence
and expression are well documented. Although the inclusion
criteria permitted participation up to age 55 years, the reliance
on online recruitment methods likely contributed to this
skew. Consequently, this demographic profile may limit the
generalizability of the findings to older adults or populations
with different digital usage patterns. Finally, the study did
not include long-term follow-up beyond 3 months. Future
studies should assess whether the observed improvements are
sustained over extended periods, including follow-ups of at
least 12 months, and further evaluate the real-world applica-
bility of fully peer-led implementations.

Conclusions

This study contributes valuable evidence supporting digital
approaches to depression and suicidality. The continued
use of remote, group-based psychological interventions may
help address persistent barriers to accessing conventional
services. Within this context, the development and evaluation
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of scalable, evidence-based digital programs remain an group interventions that can be delivered with minimal
important public health objective, particularly for populations professional involvement, offering a practical and accessible
with limited access to mental health professionals. Notably, option for expanding psychological support.

the findings highlight the potential of structured self-help
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APP: cognitive behavioral therapy—based mobile application group
BDI-II: Beck Depression Inventory-1I
BSS: Beck Scale for Suicide Ideation
BSSS: Berlin Social Support Scale
CBT: cognitive behavioral therapy
CONSORT: Consolidated Standards of Reporting Trials
COS: cognitive behavioral therapy—based online self-help group
DAS-17: Dysfunctional Attitude Scale (Form A) Revised
DSM-5: Diagnostic and Statistical Manual of Mental Disorders, 5th Edition
GSES: General Self-Efficacy Scale
ICC: intraclass correlation coefficient
LMM: linear mixed model
MAR: missing at random
PAS: Perceived Available Support
PHQ-9: Patient Health Questionnaire-9
PSS: Perceived Stress Scale
RCI: reliable change index
RCT: randomized controlled trial
RFL-YA: Reasons for Living Inventory for Young Adults
SCID-5-CV: Structured Clinical Interview for DSM-5 — Clinician Version
UCLA: University of California, Los Angeles
UCLA-LS: UCLA Loneliness Scale version 3
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