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Internet-based indicated prevention of
anxiety and depression disorder onset
three-arm randomized clinical trial
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Preventing mental disorders is important to avoiding clinical conditions. This study evaluated the
efficacy of internet-based indicated prevention for anxiety and depressive disorders. In a three-arm
randomized controlled trial, 566 adults with subthreshold anxiety (GAD-7 ≥ 5) and/or depressive
symptoms (CES-D ≥ 16), but no clinical diagnosis in the past six months (MINI 6.0), were assigned to
either an individually (IG-IMI, n = 186) or automatically (AG-IMI, n = 189) guided digital intervention, or
waitlist control (WLC, n = 191). The digital intervention comprised 8 transdiagnostic, self-tailored,
CBT-based sessions. The primary outcome was time to onset of any anxiety or depressive disorder
over 12months, assessed via blinded diagnostic interviews (MINI). AD/DD onset was 19.4% in IG-IMI,
14.8% in AG-IMI, and 30.9% inWLC. Cumulative incidence was 23.1% (IG-IMI), 20.7% (AG-IMI), and
36.0% (WLC;p < 0.001). Hazard ratioswere 0.59 and 0.47; NNTswere 7.76 and 5.79. Both individually
guided and automated interventions effectively reduced AD/DD incidence. Trial Registration: The
study was preregistered in the German Clinical Trial Registration (DRKS00011099; https://drks.de/
search/de/trial/DRKS00011099).

Anxiety and depressive disorders are prevalent mental health conditions
that impose substantial personal and economic burden on individuals and
society1. Despite effective treatments, their prevalence remains high,
prompting increased attention towards preventive measures2. Leveraging
the internet to deliver preventative programs is gaining momentum due to
its broad reach, easy access, and potential scalability3. Internet- andmobile-
based interventions (IMIs) can be offered with varying degrees of human
guidance, but automated guidance could present a promising compromise
by providing both support and the potential for resource-efficient and
widespread scale-up4,5. IMIs have been found to effectively reduce sub-
threshold symptomatology of either anxiety or depressive disorders with
small effects6,7. However, since mere symptom reduction does not neces-
sarily indicate effective prevention, assessing the reduction in disorder
incidence is necessary.

Despite their high comorbidity and substantial psychopathological and
pathogenetic overlap, most prevention programs address anxiety and
depressive disorders separately. This approach reduces the likelihood of the
widespread implementation of concepts for both disorders and limits their
potential public health impact. Moreover, most programs use standardized
formats, leaving little room to address comorbidities or individual dis-
tinctive features. Addressing this comorbidity might necessitate transdiag-
nostic and tailored interventions8, targeting shared mechanisms like
avoidance9, and customizing module based on participants’ characteristics
and preferences10.

This indicated prevention study aimed to evaluate the efficacy of a
transdiagnostic and self-tailored IMI designed to address the high comor-
bidity of anxiety anddepressive disorders. The study compared the IMIwith
either individualized (IG-IMI) or automated guidance (IGI-AG) toawaitlist
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control group (WLC), aiming to investigate the reduction in the onset of full
syndrome anxiety and depressive disorders over a 12-month follow-up
period. We hypothesize that (1) both the individually guided and the
automatically guided IMI are more effective than the WLC, and (2) the
individually guided IMI ismore effective than the automatically guided IMI.

Results
Participant characteristics
Figure 1 shows theflowof participants through the study. BetweenFebruary
7th, 2017, and June 14th, 2019, a total of 566 participants were enrolled in
the study (IG-IMI n = 186, AG-IMI n = 189, WLC n = 191) Overall, all
participants (n = 566/566, 100%) completed theMINI interview at baseline,
75.97% (n = 430/566) at 6-month follow-up, and 67.14% (n = 380/566) at
12-month follow-up. When no event was detected, the interview date was
used as censoring time point. Patterns of last reported interview dates dif-
fered significantly between study arms (p = 0.0057 by χ2 test). In theWLC, a
larger proportion of participants provided 12-month interview data (74.9%,
143/191) compared to the IG-IMI with 67.2% (n = 125/186) and the AG-
IMI with 59.3% (112/189). The chance to provide 12-month interview data
was independent of baseline symptom severity with respect to HAMA
(p = 0.8262), QIDS (p = 0.8395), GAD-7 (p = 0.3343), gender (p = 0.3433),
and age (p = 0.5356). We detected a negative association with CES-D
(p = 0.0224) and a positive association with intervention adherence in both
intervention groups (p < 0.0001). Characteristics of participants at study
start are presented in Table 1. The average participant was a female, of
Caucasian ethnicity, aged 40, and holding a university degree. On average,
participants completed 6.84 sessions (SD = 2.02) in the IG-IMI and
6.19 sessions (SD = 2.40) in AG-IMI. Out of 566 participants, 463 (81.8%)
presented with both subclinical anxiety and depressive symptoms. Seventy-

fiveparticipants (13.3%)had isolated anxiety symptoms, and28participants
(5.0%) had isolated depressive symptoms.

Efficacy of the intervention
Primary analysis. AD/DD was experienced by 19.4% participants
(n = 36/186) in the IG-IMI (AD: n = 14/186, 7.5%, DD: n = 27/186,
14.5%) and 15.1% participants (n = 28/189) in the AG-IMI (AD: n = 9/
189, 4.8%, DD: n = 25/189, 13.2%) in contrast to 30.9% participants
(n = 59/191) in the WLC (AD: n = 29/191, 15.2%, DD: n = 43/191,
22.5%). The mean time to onset of AD/DD within the 12-month trial
period was 43.53 weeks (95%-CI: 40.81–46.25) in the IG-IMI,
40.12 weeks (95%-CI: 38.27–41.97) in the AG-IMI, and 39.07 weeks
(95%-CI: 36.03–42.11) in WLC. Figure 2 illustrates the inverse KM
estimates as cumulative incidence plots for both intervention groups,
respectively, and the WLC over the 12-month study period.

In IG-IMI, the 12-month cumulative incidence of AD/DD was 23.1%
(95%-CI: 17.1–30.7%) in comparison to 36.0% (95%-CI: 29.0–44.0%) in
WLC (log-rank test: adj. p ≤ 0.01; hazard ratio [HR] = 0.59, 95-CI:
0.39–0.89). In AG-IMI, the 12-month cumulative incidence of AD/DDwas
20.7% (95%-CI: 14.6–28.8%) in comparison to WLC (log-rank test: adj.
p ≤ 0.001; HR = 0.47, 95%-CI: 0.30–0.73) (Supplementary Tables 4 and 5 in
Appendix). Given the adjusted local significance levels, both primary null
hypotheses could be rejected and an effect of IG-IMI and AG-IMI versus
WLC, respectively, could be shown. At 12-month follow-up, the NNT to
prevent one new case of AD/DDwas 7.76 (95%-CI: 4.99–13.66) for IG-IMI
versus WLC and 5.79 (95%-CI: 4.24–12.15) for AG-IMI versus WLC.

For sensitivity analyses on AD/DD incidence rates, the Cox model
when controlling for baseline scores revealed a HR of 0.54 (95%-CI:
0.35–0.81) in the IG-IMI and a HR of 0.45 (95%-CI: 0.28–0.70) in the AG-

Fig. 1 | Assessment, randomization, and follow-ups of study participants. Adapted from ref. 23. Interviews conducted via the Mini International Neuropsychiatric
Interview Version 6.0 for DSM-IV criteria. The figure was created using the diagram tool draw.io.
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IMI in comparison toWLC (type 3 test, p = 0.0004, Supplementary Table 1
in Appendix). The test for proportionality within the randomized groups
yielded no substantive evidence contradicting this underlying assumption
(p = 0.244). Participants with prior reportedAD/DD episodes had a similar
12-month cumulative incidence of AD/DD (IG-IMI: 22.6%, AG-IMI:
18.9%, WLC: 35.0%) compared to the primary prevention sub-cohort (IG-
IMI: 23.4%, AG-IMI: 21.5%, WLC: 36.4%). No statistically significant dif-
ferences were observed between participants who had previously experi-
encedAD/DDand those whohad not, within each study arm (all ps > 0.05).
Exploratory analyses of differences in anxiety and depressive disorders as
secondary outcomes, comparisons between IG-IMI and AG-IMI for the

composite AD/DD outcome, and study and intervention completer ana-
lyses are presented in Supplementary Results 1–4 and Supplementary Fig. 1
in Appendix.

Discussion
Toour knowledge, this is one of thefirst studies to evaluate the efficacy of an
indicated prevention program forAD/DDonset in adults. As hypothesized,
the results showed that the IMI significantly reduced or delayed combined
AD/DD onset in both the individual guidance group (hazard ratio = 0.59,
indicating a 41% relative risk reduction) and the automated guidance group
(hazard ratio = 0.47, indicating a 53% relative risk reduction) compared to
WLC. Exploratory analyses revealed effects on cumulative incidence of
anxiety (HR = 0.48 IG-IMI, HR = 0.32 AG-IMI) and depressive disorders
(HR = 0.61 AG-IMI), though for depression, IG-IMI reached only bor-
derline significance (p = 0.05, HR = 0.48). Findings were independent of
first vs. recurrent disorder onset.

Only a limited number of studies have evaluated the impact of indi-
catedpreventionprogramson theonset of depression andanxietydisorders,
all of which focused on older adults to prevent late-life anxiety and
depression. Consistent with our findings, Van’t Veer-Tazelaar et al. (2009)
demonstrated that a stepped-care program, including watchful waiting,
CBT-based bibliotherapy, problem-solving treatment, and pharmacother-
apy referral, reduced the 12-month incidence of cumulative anxiety and
depression in adults ≥75 years by 49% (from 0.24 to 0.12)11. Similarly, a
stepped-care program for adults aged ≥50 years with impaired vision and
subthreshold anxiety and/or depressive symptoms reduced the risk of
developing anxiety or depressive disorders by 43% (HR 0.57)12. Two other
trials found no effect of a stepped-care program in reducing the combined
incidence of anxiety and depressive disorders in patients with subthreshold
symptoms13,14.

Compared to prior depression prevention trials reporting an average
19 to 21% reduction in incidence15,16, our study’s HR showed greater
effectiveness. This difference may stem from variations in intervention
content, format, or participant characteristics, such as baseline vulner-
abilities. Indicated prevention of anxiety disorders has been less studied in
terms of disorder onset, with no additional trials beyond the mentioned
stepped-care programs identified in the latest meta-analysis17. The present

Table 1 | Baseline characteristics of participants experiencing subthreshold anxiety or depressive symptoms according to
study group

Sociodemographic data IG-IMI (n = 186) AG-IMI (n = 189) WLC
(n = 191)

Total
(N = 566)

Age, mean (SD) 40.61 (14.33) 38.67 (13.68) 41.13 (13.99) 40.14 (14.02)

range (19-75) (19-81) (18-77) (18-81)

Female, n (%) 140 (75.27) 134 (70.90) 136 (71.20) 410 (72.44)

Germany as country of residence, n (%) 152 (81.72) 161 (85.19) 165 (86.39) 478 (84.45)

Migration background, n (%) 25 (13.44) 27 (14.29) 22 (11.52) 74 (13.07)

Caucasian, n (%) 157 (84.41) 163 (86.24) 164 (85.86) 484 (85.51)

University degree, n (%) 112 (60.22) 117 (61.90) 118 (61.78) 347 (61.31)

Single, n (%) 72 (38.71) 71 (37.57) 81 (42.41) 224 (39.58)

Place of residence (<20.000 residents) 60 (32.26) 61 (32.28) 54 (28.27) 175 (30.92)

Mental health treatment experience

Prior diagnosis of mental disorder, n (%) 62 (33.33) 71 (37.57) 64 (33.51) 197 (34.81)

Depressive disorder, n (%) 49 (26.34) 50 (26.46) 47 (24.61) 146 (25.80)

Anxiety disorder/Posttraumatic stress
disorder/obsessive compulsive disorder, n (%)

27 (14.52) 30 (15.87) 26 (13.61) 83 (14.66)

Prior psychotherapy experience, n (%) 93 (50.00) 85 (44.97) 91 (47.64) 269 (47.53)

Prior experience with health trainings, n (%) 38 (20.43) 32 (16.93) 51 (26.70) 121 (21.38)

Adapted from23.
AG-IMI automated guided intervention group, IG-IMI individually guided intervention group, n number, SD standard deviation,WLC waitlist control group.

Fig. 2 | Cumulative incidence function (inverse Kaplan–Meier estimate of time to
onset of an anxiety or depressive disorder by study group). The primary endpoint
was time to onset in weeks of an anxiety or depressive disorder in the individual or
automated guided study condition relative to the control group measured with the
Mini International Neuropsychiatric Interview Version 6.0 for DSM-IV criteria26.
Follow-Up was truncated at 52 weeks. The log-rank test was utilized to examine the
hypothesized differences between the groups as per the study design.WLC=Waitlist
control group, IG-IMI individually guided group, AG-IMI automated guided group.
The figure was created using the statistical software SAS.
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results exceeded those reported for unguided IMIs in ameta-analysis, which
foundanoverallRiskRatioof 0.67 fordepressionandno significant effect on
anxiety incidence, highlighting thepotential importanceof guidance and the
application of automated guidance formats in unguided IMIs18. The results
for the individually guided condition align with a trial by our group on an
IMI for the indicated prevention of depression (HR = 0.59)19. This suggests
that simultaneously targeting depression and various anxiety disorders is
feasible without compromising effectiveness, thereby enhancing the reach
and public health impact of such interventions.

Comparable effectsof individualized and automatic guidance, contrary
to our hypothesis, align with recent meta-analytic findings showing no
differences between guided and unguided IMIs for subthreshold depressive
symptoms20. The results emerged despite lower adherence in the automated
condition, suggesting that even a lower treatment dose may be sufficient.
Standardized messages may have been adequate, given the intervention’s
intensive content, rich psychoeducation, and the fact that nearly half of the
sample had prior psychotherapy experience. Themain role of guidancemay
lie in fostering motivation, which could be addressed through automated
reminders. Alternatively, the limited added benefit of individual guidance
may reflect a mismatch between participants’ expectations and the semi-
standardized support provided by the eCoach, who did not offer
psychotherapy.

This trial also adds to the literature by showing that this preventive
approach is effective for individuals with and without prior episodes of
anxiety or depression, addressing both first onset and recurrence -limita-
tions of many earlier trials19.

There are limitations to this study. First, while it presented data from
German-speaking countries, the trial was powered as a multinational study
conducted across four European countries21. Deviations from the initial
study protocol at excluded sites required separate analyses22. Hypothetically,
an available sample size of 185 participants per group would have provided
sufficient power (>80%) to detect a hazard ratio of 0.57 or lower between an
intervention arm and the control condition. Two pre-planned subgroup
analyses for comorbidities, specifically alcohol abuse and specific anxiety
disorders, could not be conducted due to insufficient cases in each category.
Second, this study employed an extensive screeningprocedure,whichmight
have resulted in the inclusion of participants particularly motivated for
behavior change. Consequently,findings from this studymaynot generalize
to routine preventive care settings without such intensive screening. Future
research is needed to evaluate effectiveness under real-world conditions.
Third, prior diagnoses at baseline were established by self-report, asking
participantswhether theyhad beenpreviously diagnosedwith depression or
anxiety disorders. The latter category included posttraumatic stress disorder
and obsessive-compulsive disorder, potentially leading to an overestimation
of pre-existing anxiety disorders. Fourth, while all participants had access to
routine health care services, data on service usage was not fully reported
during the assessment. Fifth, nearly half of the participants (47.53%) had
prior psychotherapy experience, likely due to the study’s focus on pre-
venting both first onset and recurrence of anxiety and depression, and the
highproportionwithpriormental disorders.Thismay limit generalizability,
as these participants could differ from the general population in help-
seeking behavior, symptom awareness, and fewer stigma-related barriers,
potentially affecting how the intervention translates to those without prior
treatment. Notably, results did not differ by anxiety or depression history.
Sixth, other mental health comorbidities (e.g., somatoform, personality, or
substance use disorders) were not assessed at baseline or considered in the
randomization, which may have influenced both disorder onset and
intervention response. Seventh, the interrater reliability (κ = 0.77)was based
on a small subsample at baseline (n = 55) andmay not fully reflect reliability
at follow-ups, which represents a potential limitation. Eighth, 12-month
follow-up completion differed between groups, potentially reflecting vary-
ing motivation. Intervention participants may have felt less compelled to
continue after accessing the program, while WLC participants remained
engaged to gain later access. Higher adherence with individual versus
automated guidance may reflect greater emotional engagement and

accountability through personalized feedback. Nonetheless, both formats
were effective, suggesting even lower-intensity interventions may offer
preventive benefits. Missing outcome data were handled using appropriate
statistical methods to reduce potential bias.”

Future studies should aim to identify active intervention components
and explore strategies to optimize efficacy. This includes tailoring inter-
ventions to specific individual vulnerabilities and leveraging AI-based
approaches to personalize approaches. In particular, large language models
could enhance personalization by analyzing user input in real time todeliver
adaptive feedback, recommend modules based on symptom profiles, or
simulate coaching interactions through conversational agents. Further-
more, tracking elective session selection patterns could help determine
whether specific module choices influence outcomes. In this sample, 64.6%
of participants (n = 366/566) expressed a preference for receiving feedback,
while 31.45% (n = 178/566) had no guidance preference. Future research
should examine whether receiving one’s preferred type of feedback is
associated with improved outcomes. Additionally, evaluating the cost-
effectiveness of individual versus automated guidance formats in prevention
is warranted, as both demonstrated comparable clinical outcomes but may
differ substantially in resource demands.

Among individuals with subthreshold anxiety or depressive symp-
toms, the use of an IMI with either individual or automated guidance
compared to WLC reduced the incidence of a full clinical anxiety or
depressive disorder over 12 months. Thus, providing easily accessible
evidence-based preventive interventions through the internet could
potentially serve as a strategy to reach individuals in the early stages, aiding
in preventing the progression from subthreshold anxiety or depressive
symptoms to a clinical disorder, or in preventing relapses in cases of
recurrent disorders.

Methods
Trial design and participants
A three-group randomized controlled trial (RCT) assessed the efficacy of an
IMI in an individually and automated guided version compared to a WLC
for anxiety or depressive disorder onset. The study was preregistered
(German Clinical Trial Registration DRKS00011099) and a study protocol
has been published21, along with secondary outcomes of the study, i.e.,
symptom severity outcomes23. For this primary outcome incidence analysis,
data were collected at baseline, 6- and 12-month follow-up at the German-
speaking trial sites, including participants from Germany, Switzerland, and
Austria. Approval was obtained from ethics committees in both Germany
and Switzerland (medical ethics committee University of Erlangen-Nürn-
berg, Germany, referenceNo. 144_16B; ethics commission of theCantonof
Bern, Switzerland, reference No. 2016-01389). Deviating from the study
registration, data from the trial sites in Spain and the Netherlands were
excluded from the analyses due to protocol deviations caused by local
regulatory requirements, which led to incomparability of samples and
procedures. This resulted in a final sample size of N = 566 instead of the
originally planned N = 957 22.

Participantswere recruited throughvariousonline andoffline channels
including the studywebsite, GoogleAdWords, onlinemagazines, and social
media platforms like Facebook and Instagram, as well as flyers and health
insurance company mail campaigns. To determine eligibility, potential
participants completed an online screening process ensuring that they: (1)
were ≥18 years, (2) experienced subclinical anxiety (Generalized Anxiety
Disorder Scale-7 [GAD-7] score ≥524) and/or depressive (Centre for Epi-
demiological StudiesDepression Scale [CES-D] score≥1625 symptoms)), (3)
had no current or past diagnosis of psychosis, bipolar disorder, or dis-
sociative symptoms, (4) did not exhibit heightened suicidal risk, (5) had
internet access and a valid email address, (6) possessed adequate German
reading and writing skills, (7) provided informed consent, and (8) were not
currently undergoing psychotherapy or were on a therapy waitlist, and had
not undergone psychotherapy for AD/DD in the past six months. Potential
eligible participants underwent the Mini International Neuropsychiatric
Interview Version 6.0 (MINI26) for DSM-IV criteria via telephone, and
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individuals fulfilling either of the following criteria were excluded: (1) met
full diagnostic criteria for an anxiety disorder within the past sixmonths, or
(2) met full diagnostic criteria for major depression within the past six
months and reported a core symptom of major depression (such as dys-
phoria or anhedonia) within the past three weeks.

Randomization and masking
Individual randomization occurred at 1:1:1 ratio (IG-IMI, AG-IMI, WLC)
based on the type of subclinical symptom presence (subclinical anxiety,
subclinical depression, comorbid subclinical anxiety disorder and sub-
clinical depressive disorder) within three strata. The study statistician
independently generated randomization lists using automated block-
randomization with concealed block lengths. Participants were rando-
mized online by study personnel, ensuring allocation concealment of future
randomizations for study personnel, clinical interviewers, eCoaches, and
participants. After randomization, IG-IMI participants were informed that
they would receive feedback from an eCoach, while AG-IMI participants
would receive no additional information. Clinical interviewers remained
blind to participants’ randomization status. If inadvertent unblinding
occurred during outcome interviews, the potentially unblinded clinical
interviewerwas replaced by a different interviewer for subsequent follow-up
telephone assessments. At T2, 18 out of 396 interviews (4%) and at T3, 5 out
of 275 interviews (1%) were potentially unblinded, requiring a mandatory
change of interviewer for the follow-up. At T4, 5 out of 209 interviews (1%)
were also potentially unblinded.

Intervention
Both intervention groups received the same 7-session IMI targeting anxiety
and depressive symptoms, which included transdiagnostic elements like
behavioral activation, cognitive restructuring, psychoeducation, problem-
solving, exposure, and relapse prevention.Anadditional booster sessionwas
provided four weeks after the seventh session. There were eight elective
sessions covering topics such as rumination, acceptance, relaxation, alcohol,
self-worth, perfectionism, appreciation, gratitude, and sleep. The interven-
tionwas accessible via a secure, browser-based eHealth platform compatible
with both computers and mobile devices. Sessions were individually tai-
lored, allowing participants to select components that suited thembest (e.g.,
problem-solving, exposure, or both) after receiving psychoeducation on
anxiety anddepressive symptoms, andoptionalmotivationalmessageswere
accessible via smartphone. The content included text, audio, and video
formats, alongwith a smartphone diary feature.Amore detailed description
of the intervention is available in the study protocol21.

Individual guidance. In the IG-IMI, participants received personalized
feedback for each session, tailored to their progress and input, following
the guidance manual for the study. This feedback was provided by a
dedicated eCoach through the platform’s messaging function. These
eCoaches had psychology degrees and received supervision as needed.
On average, eCoaches spent 90 min per participants (around 13 min
per session) on guidance in total. Adherence monitoring included per-
sonalized reminders via email and text if a session remained incomplete
after seven days.

Automated guidance. In the AG-IMI, participants received standar-
dized automated feedback on completed sessions via the eHealth plat-
form, without personal adaptations by an eCoach. The aim of this
feedback was to enhance engagement. Study administrators sent adher-
ence reminders for technical reasons, without incorporating any perso-
nalized communication.

Outcomes
Primary outcome was time to onset of any AD/DD in IG-IMI and AG-IMI
compared to WLC, respectively, over a 12-month follow-up period. We
used DSM-IV criteria assessed with MINI 6.026 at baseline, 6-, and
12 months. A subsample of the baseline interviews (k = 55) was recorded

and rated for interrater reliability resulting in a κ coefficient of 0.77 for AD/
DD diagnosis agreement, indicating substantial agreement. To mitigate
recall bias, we determined AD/DD onset time (in weeks since randomiza-
tion) using the Life ChartMethod27. This method links personal milestones
to the calendar, helping to pinpoint symptom timelines and life events.
When exact dates were unclear, we selected the nearest week (or month)
midpoint for accuracy.

Statistical analyses
The study tested two primary statistical hypotheses concerning the reduc-
tion in the incidence of AD/DD (1) IG-IMI vs. WLC and (2) AG-IMI vs.
WLC. Exploratory evaluations of differences in either AD or DD as sec-
ondary outcomes were also conducted (Supplementary Results 1 in
Appendix), as well as an exploratory comparison between IG-IMI and AG-
IMI (Supplementary Results 2 and Supplementary Fig. 1 in Appendix). The
initial power analysis assumed a mean 12-month incidence rate of AD/DD
of 15% in the intervention conditions andof 25% in theWLC, representing a
40% reduction in relative cumulative risk15,28.

Reporting followed the CONSORT statement29. Crude event rates are
reported as absolute and relative frequencies. Data analysis was conducted
on an intention-to-treat basis, including all randomly assigned participants.
For the time-to-event analyses, all observation times were included in the
Kaplan–Meier estimates, regardless of whether an AD/DD event occurred.
Missing data regarding the event of interest were handled through right-
censoring: participants lost to follow-up or who completed the follow-up
without experiencing an AD/DD contributed observation time up to their
last available time point. Censoring was accounted for via the at-risk set in
each analysis.

To assess differences in time to onset of AD/DD (in weeks) between
each intervention group and theWLC, survival curves were estimated using
Kaplan–Meier methodology. Inverse Kaplan–Meier (KM) estimates (1-
KM) as cumulative incidence plots, along with the number-at-risk, were
reported, and cumulative incidence estimates in percent (95% confidence
interval) at 12-M-FU for all study conditions were presented. Cumulative
incidence estimates between IG-IMI and AG-IMI, respectively, and WLC
were compared by two-sided log rank tests with a Bonferroni-Holm
adjustment for multiple testing.

The number needed-to-treat (NNT) for IG-IMI and AG-IMI to pre-
vent one additional case of AD/DD compared to WLC was calculated30.
Additionally, a per-protocol analysis examined differences in time to onset
of AD/DD in study and intervention completers (Supplementary Results
3 and 4 in Appendix). Sensitivity analyses used a multivariable Cox pro-
portional hazard regression model, adjusting for age, gender, type of sub-
clinical symptoms (subclinicalAD,DD, or both), baseline symptomseverity
(GAD-7, CES-D, HAM-A, QIDS), history of mental health disorder, and
previous treatment experience, testing the proportional hazards assumption
basedon the scaled Schoenfeld residuals test31 (SupplementaryTables 1–3 in
Appendix).

Data availability
Deidentified participant data will be available upon request from the
authors, including a data dictionary.
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