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Abstract

Background: Young people are a target population for mental health—related early intervention and prevention. Although
evidencefor early intervention is promising, availability of and accessto youth mental health services remain limited. Therefore,
the development of an evidence-based hybrid intervention is urgently needed.

Objective: This study aimed to present a manual for a hybrid intervention, combining an ecological momentary intervention
and face-to-face sessions aimed for enhancing resilience in hel p-seeking young people based on compassion-focused interventions,
and explorewhether participants' baseline characteristics are associated with putative mechanisms and outcomes of the EMIcompass
intervention. Specifically, we aimed to exploreinitial signalsasto whether participants' sociodemographic, clinical, and functional
characteristics at baseline are associated with putative mechanisms (ie, change in self-compassion, changein emotion regulation,
working aliance, training frequency); and whether participants sociodemographic, clinical, and functional characteristics,
self-compassion, and emotion regulation at baseline are associated with clinical outcomes (ie, psychological distress and general
psychopathology at postintervention and 4-week follow-ups) in the experimental condition and obtain first parameter estimates.

Methods: We recruited young people aged 14 to 25 years, with psychological distress, Clinical High At-Risk Mental State, or
first episodes of severe mental disorder for an exploratory randomized controlled trial with assessments at baseline and
postintervention and 4-week follow-ups. A structured manual was developed and optimized based on a pilot study’s manual, a
scoping review of existing literature and manuals, exchange with experts, the team’s clinical experience of working with
compassion-focused interventions, and the principles of ecological momentary interventions. This analysis focuses on the
experimental condition receiving the EMIcompass intervention.
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Results: A total of 46 young individuals were randomized to the experimental condition. There was evidence for initial signals
of effects of age (B=0.11, 95% CI 0.00-0.22), general psychopathology (B=0.08, 95% Cl —0.01 to 0.16), and clinical stage
(B=1.50, 95% CI 0.06-2.93) on change in momentary self-compassion and change in emotion regulation from baseline to
postintervention assessments. Therewas no evidence for associations of other baseline characteristics (eg, gender, minority status,
and level of functioning) and putative mechanisms (eg, overall self-compassion, working alliance, and training frequency). In
addition, except for an initial signal for an association of momentary self-compassion at baseline and psychological distress
(B=-2.83, 95% CI -5.66 to 0.00), we found no evidence that baseline characteristics related to clinical outcomes.

Conclusions: The findings indicated the reach of participants by the intervention largely independent of sociodemographic,

clinical, and functional baseline characteristics. The findings need to be confirmed in a definitive trial.
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Introduction

Background

Young peopl e constitute a priority target population for mental
health—related prevention and early intervention, as they are
particularly affected by mental health problems. Mental
disorders primarily emergein adol escence and young adulthood,
and >60% of al lifetime cases have their onset before the age
of 25 years [1]. With a worldwide pooled prevalence of 21%
of mental disorders in adolescents aged 12 to 18 years [2],
mental health problems contribute substantially to the disease
burden [3,4]. Addressing the co-occurrence and overlap of
subclinical and clinical experiences and symptoms [5-8],
especialy in the early stages of psychopathology, dimensional
classification frameworks [9,10] cutting across traditional
diagnostic boundaries, including the Hierarchical Taxonomy
of Psychopathology (HiTOP) [11], have been proposed. Clinical
staging models take early, overlapping, and nonspecific
psychopathol ogical symptoms and transitional staging processes
into account [12,13].

Thereisconvincing evidence on risk factorsthat are modifiable,
on mental health problems that can be changed, and on
protective factorsthat can be strengthened to enhanceresilience
[14-16]. Traditional psychotherapeutic interventions, including
standard cognitive behavioral therapy, as well as third-wave
approaches, show moderate to high effect sizes in randomized
controlled trials (RCTs) and meta-analyses [17-20]. However,
there is considerable room for improvement, as—even after
successful treatment—many service users show significant
residual symptoms or relapse [21]. In addition, the availability
of and access to youth mental health services remain limited
[22,23]. More downstream, this may result in alonger duration
of untreated illness, an important marker of poor prognosisand
complex course and outcome [24,25].

Some of these problems of standard care might be caused by
difficulties transferring preventive and therapeutic strategies
developed in face-to face sessions to service users daily life.
Mobile health (mHealth) may be a promising approach to
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address these challenges by improving access to mental health
care for young people by using mobile devices for the delivery
of prevention and intervention [26-30]. With ecological
momentary assessment (EMA), often also referred to as
experience sampling methodology (ESM) [26,31], astructured
diary method, momentary fluctuations in experience and
behavior can be assessed in real time and real life. Ecological
momentary interventions (EMIs) [26,29,32-34] offer the
opportunity to deliver adaptive and personalized intervention
componentsindaily life. The digital approach may helpto lower
the threshold for young people to access interventions meeting
their needs and preferences and facilitates the ecological
trangdlation of techniques learned into service users' everyday
lives [29]. A recent nationally representative survey indicated
that young people do frequently use mHealth appsand are even
more likely to do so when feeling distressed [30].

However, digita approaches are aso confronted with
challenges: most apps currently available in major app stores
are not evidence based, and some even include potentialy
harmful content [28,35]. In addition, the reach of digital
interventions has been subject to controversia debate, as
concerns have been expressed that barriersto treatment may be
created rather than removed [36,37]. A review indicated that
studies of the effectiveness of mHealth apps mostly include
samples of predominantly female, White participants with an
average age of 30 to 45 years [38], and the degree of
generalizability of findings to service users with other
characteristics remains largely unexplored. Therefore, the
development of evidence-based, low-threshold interventions
that specifically target established candidate mechanisms that
have been linked to the devel opment and persistence of mental
health conditions across various groups and settingsis urgently
needed. In addition, it is crucial to explore the association of
participants’ baseline characteristics with putative mechanisms
and outcomes to examine the reach of the intervention.

Extensive research identified stress reactivity as a putative
transdiagnostic  mechanism in the development of
psychopathology and a promising target for prevention and
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early intervention [26]. Stressreactivity (ie, increasesin negative
affect in response to minor daily stressors) is thought to be a
behavioral marker of stress sensitization, positing that frequent
or chronic experiences of adversity may gradually increase
individuals' stress response to subsequent adversities and minor
stressorsin everyday life [26,39,40].

Compassion-focused interventions (CFls) may be a promising
approach to target stress reactivity in daily life. Building on a
combination of evolutionary psychology, attachment theory,
and social mentality theory, the compassion-focused approach
claims that various psychological problems are caused by
unhelpful loops among distressing emotions, defensive
behaviors, and cognitive processes such as rumination, worry,
and self-criticism [41]. A model with 3 interrelated major
emotional systems is suggested [41-43]: threat, drive, and
soothing. Many people experience an overactive threat system,
an overactive or somehow blocked drive system, and an
underactive soothing system [41]. Therefore, CFls focus on
strengthening the soothing system, as it is thought to be an
antagonist to an overactive threat system and a good basis for
awell-functioning drive system. CFlsare not symptom specific,
and previous studies demonstrated that they are an effective
treatment for various mental health problems [19,44-46].
Positive imagery, akey component of CFls, has been shown to
effectively reduce awide range of mental health problems and
increases positive affect, optimism, and behavioral activation
[46-50]. In laboratory studies, the application of
compassion-focused techniques has been shown to reduce state
negative affect and paranoiain moments of high stress[49,51].

Combining digital approachesand CFlsin ahybridintervention
using imagery-based techniques may be particul arly well-suited
to target stress reactivity in the daily life of young people.
Previousresearch indicated higher acceptability and larger effect
sizes for hybrid interventions in comparison with stand-alone
internet- and mobile-based interventions [52,53]. Therefore,
EMIcompasswas developed as a hybrid intervention combining
an EMI with guided face-to-face sessions. A pilot study provided
initial evidence for feasibility, safety, and beneficial effects of
a compassion-focused EMI for enhancing resilience in
hel p-seeking young people [54]. Feasibility and initial signals
of efficacy of the intervention have been investigated in a
registered exploratory RCT in Germany [55], comparing
treatment as usua (TAU) with TAU+EMIcompass in young
people with early mental health problems.

Objectives

This paper aims to (1) present the intervention manua for
EMIcompass, a hybrid intervention combining an EMI and
face-to-face sessions aiming at enhancing resilience in
help-seeking young people based on compassion-focused
principles[41-43] and (2) explore whether participants baseline
characteristics are associated with putative mechanisms and
outcomes of the EMIcompass intervention. To this end, we
aimed to obtain first parameter estimates and explore initial
signals asto whether sociodemographic, clinical, and functional
characteristics at baseline (ie, clinical stage, psychological
distress, genera psychopathology, level of functioning, age,
gender, and minority status) are associated with putative
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mechanisms (ie, change in self-compassion, changein emotion
regulation, working aliance, and training frequency); and
sociodemographic, clinical, and functional characteristics (ie,
clinical stage, psychological distress, general psychopathol ogy,
level of functioning, age, gender, and minority status) as well
as self-compassion and emotion regulation at baseline are
associated with clinical outcomes (ie, psychological distress
and general psychopathology at postintervention and 4-week
follow-ups) in the experimental condition and obtain 95% Cls.

Methods

Study Design

In our exploratory RCT, participants were randomly allocated
to a control condition of TAU or an experimental condition of
TAU+EMIcompassina50:50 ratio. For thisanalysis, datafrom
the experimental condition were used to examine theimpact of
participants’ baseline characteristics on the putative mechanisms
and outcomes of the intervention. In the RCT, candidate
mechanisms (primary: stress reactivity; secondary: resilience,
interpersonal  sensitivity, threat anticipation, and negative
affective appraisals) and outcomes (primary: psychological
distress; secondary: primary psychiatric symptoms, general
psychopathology, and quality of life) were assessed at baseline
(ie, before randomization), at the end of the intervention, and
at the 4-week follow-up. Observer ratings were performed by
blinded assessors. The sample size was based on a power
simulation for the primary outcome of the trial [56]. The RCT
was conducted between August 2019 and September 2021.
Appointments were held in person or viavideo calls (owing to
the COVID-19 pandemic). Further details on study procedures
are described in the study protocol [56].

Ethics Approval

The trial has received ethical approval from the local ethics
committee of the Medical Faculty Mannheim, Heidelberg
University (2017-602N-MA). All participants and, in case of
minors, parents or legal guardians, provided written informed
consent before inclusion in the study.

Manual for the EM|compass I ntervention

To ensure consistent delivery of the intervention, a structured
manual was devel oped and refined building on the manual from
the pilot study (Multimedia Appendix 1 provides changes to
the pilot version) [54]. The development and optimization
process comprised a scoping review of available literature and
existing manuals. In addition, local CFl expertswere consulted,
and the team’s clinical experience of working with these
approaches was considered. The intervention was designed
based on principles of EMI1s[26,27,29,34].

The development and optimization process resulted in a
structured manual for a 6-week intervention combining 4
individual sessions with daily training via a dedicated
smartphone app. The manua is reported in the Multimedia
Appendix 2 inlinewith state-of-the art guidelines such asWorld
Health Organization guiddinesfor reporting hedlth interventions
using mobile phones [57] as well as the Template for
Intervention Description and Replication Checklist [58]. An
overview of the intervention structure and the types of tasksis
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provided in Figure 1. Figure 2 displays a summary of the
intervention content. The intervention can be aligned to
participants’ persona needs; for example, sessions or training
weeks can be repeated if necessary. Moreover, the intervention
provides 2 different study tracks with varying foci and demand
levels. On the basis of the trained psychologists’ impression
and the participants’ experiences in the first 2 weeks of the
intervention, participants were allocated to the basic or the
elaborate track of theintervention. The basic study track focused
on creating feelings of safeness and calmness by introducing
breathing techniques and soothing imagery. The elaborate track
extended breathing exercises and soothing imagery by
introducing self-compassionate imagery and writing.

Paetzold et &

The intervention comprised 3 guided sessions to introduce
compassion-focused principles and practical tasks to activate
participants’ soothing system and to provide feedback on their
current progress and a short review session. The content was
presented on the smartphone and was di scussed with the trained
psychologist. All sessions could be delivered in person or via
video calls. The in-person sessions were delivered in dedicated
treatment and assessment rooms. For sessions delivered via
video call, participants attended the sessions at home.
Psychologists were trained in delivering the EMIcompass
intervention and supervised by an expert in CFls(BB) to ensure
intervention quality.

Figure 1. Overview of the intervention structure and the types of tasks. EMA: ecological momentary assessment.
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To facilitate real-time and real-world tranglation of techniques
into participants daily lives, an EMI was administered through
an mHealth app (movisensX S) on astudy smartphone that they
received in the first guided session. To learn new techniques,
participants were asked to complete one enhancing task per
week, which was subsequently extended over the intervention.
In the weeks with sessions, the new task was introduced in
contact with the trained psychologists; in the weeks without
session, participants familiarized with the new enhancing task

https://formative.jmir.org/2022/11/€39511

autonomoudly. Short consolidating taskswere offered to practice
the techniques previously introduced in enhancing tasks. Once
aday, at atime set by the participants, a signal was prompted
to offer participants aconsolidating task. In addition, on-demand
consolidating tasks were available at any time during the
intervention. Furthermore, participants could decide whether
they also wanted to allow for interactive tasks. To present
interactive tasks, the smartphone prompted asignal 6 times per
day on 3 consecutive days per week at random within set blocks
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of time. At each signal, participants were asked to complete a
short EMA questionnaire on momentary stress and affect. If
participantsindicated high stress or negative affect inthe EMA,
they were offered an interactive task. Thereby, the interactive
tasks guided participants to use previously learned
compassion-focused techniques in moments of distress, which
is an essential element of CFls [42]. A gamification element
was used to provide feedback on the progress made. If
appropriate, participants could choose between reading the
instructions on the smartphone's screen and a guided audio
version of the tasks.

Figure2. Summary of the intervention content.

Paetzold et &

Between sessions, participants received weekly feedback on
their progress and were offered email and phone contact to
discuss questions and technical problems. At the beginning of
weeks without scheduled session (ie, weeks 2, 4, and 6),
participants were contacted to notify them about a new
enhancing task becoming available for them to try out
autonomously. To proceed with the subsequent study week,
participants had to complete at least one consolidating task per
week. If this was not the case, the intervention week was
repeated.

Participants

In line with a modified version of the clinical staging model
[12,56], the EMIcompass study recruited young individuals
aged 14 to 25 with current psychological distress, Clinical High
At-Risk Mental State (CHARMS), or afirst treated episode of
severe mental disorder (for adetailed description of the modified
criteria, see Multimedia Appendix 3 [12,56,59-64]; age range
based on suggestions of the youth mental health reform and
local regulations [65]). Participants were recruited from mental
health services at the Central Ingtitute of Mental Health,
Mannheim, Germany, via local registries and advertisements
on the ingtitute’'s webpage and social media. Self-reported and
observer-rated measures were used to assess eligibility to
participate. All participants (including caregivers for minors)
provided informed consent and were reimbursed for their time
and travel expenses. Further details on inclusion and exclusion
criteriaare provided in the study protocol [56].

https://formative.jmir.org/2022/11/€39511
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Multimedia Appendix 4 [12,59,60,66-78] providesan overview
of the measures used and the time points of administration. We
used self-reports and, in the case of ethnicity, family assessments
to collect data on sociodemographic characteristics. Clinical
characteristics(ie, clinical stage, psychological distress, general
psychopathol ogy, and level of functioning) were assessed using
self-report questionnaires, observer ratings, and standardized
interviews. Self-report questionnaires were used to assess overall
self-compassion, emotion regulation, and working alliance.
Momentary self-compassion was assessed using EMA. The
total number of training tasks completed in the EMI was used
as an indicator of training frequency. Multimedia Appendix 5
displays a correlation table of the measures used.

Statistical Analysis

The study was registered on the open science framework prior
to accessing the data [79]. To obtain parameter estimates for
the effect of sociodemographic, clinical, and functional
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characteristics on putative mechanismsand processes, wefitted
linear regression models with change in self-compassion
(Opostintervention-basdine): Change in adaptive and maladaptive
emotion regulation (Spogintervention-bassline) WOrking aliance
(patient and therapist ratings and total scores), and training
frequency (total score) as dependent variables. Independent
variables in the models were clinical stage (stage 1a, stage 1b,
and stage 2), psychological distress, general psychopathology,
level of functioning, age, gender (female and male), and ethnic
minority status (minority and majority). Parameter estimates
(95% Cls) were obtained for the main effects of baseline
characteristics on changein self-compassion, changein adaptive
and maladaptive emotion regulation, working alliance, and
training frequency. We computed partial n? as estimators of
effect size for the predictors.

To obtain parameter estimates for the effect of
sociodemographic, clinical, and functional characteristics and
baseline level of self-compassion, adaptive, and maladaptive
emotion regulation on clinical outcomes, we fitted mixed effects
regression models with psychological distress and general
psychopathology at postintervention or at follow-up as the
dependent variables. Independent variables in these models
weretime (postintervention and follow-up), clinical stage (stage
13, stage 1b, and stage 2), level of functioning at baseline, age,
gender (female and male), ethnic minority status (minority and
majority), momentary and overall self-rated self-compassion at
baseline, adaptive and maladaptive emotion regulation at
baseline, psychological distress at baseline (as independent
variable in the model with general psychopathology at
postintervention or follow-up as outcome and as control variable
with psychological distress at postintervention or follow-up as
outcome), and general psychopathology at baseline (as
independent variable in the model with psychological distress
at postintervention or follow-up as outcome and as control
variable with general psychopathology at postintervention or
follow-up as outcome). We took into account the within-subject
clustering of repeated measures by adding a level-2 random
intercept. The model was fitted using restricted maximum
likelihood estimation. Parameter estimates (95% Cls) were
obtained for the main effects of baseline characteristics on
outcomes across the 2 follow-up (ie, postintervention and
4-week follow-ups). In the next step, given the exploratory
nature of this trial, 95% Cls for the 2 time-specific contrasts
were obtained. For this, the af orementioned model was extended
by timexcharacteristic interactions (timexclinical stage,
timexpsychological distress, timexgeneral psychopathology,
timexlevel of functioning, timexage, timexgender,
timexself-compassion, timexadaptive emotion regulation, and
timexmal adaptive emotion regulation). The“margins’ command
was used for each interaction to obtain predicted meansfor both
time points and all manifestations of categorical variables (eg,
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“marginstime point #clinical stage”). For continuous variables,
the “margins’ command was used with z-standardized
continuous variables to obtain predicted means for both time
points and low (mean-1 SD), mean, and high (mean+1 SD)
levels of the given continuous variable (eg, “margins, at [z_age
=(-101)] over [time]").

To transform the results into an effect size, the model was run
including only arandom intercept for participants, the estimated
target relationship, and the baseline control to obtain the
conditional and pooled variance across both assessment time
points [78,80,81]. The resulting estimate of variance therefore
approximates the variation in the dependent variable at any
cross-section in postintervention and follow-up. The resulting
estimate ison asimilar scale as other typical d-type effect sizes
(at “0” of any random slopes, if included), and if additional
random effects were strong, these variances are
underestimations, and the effect sizes in the following likely
are at the upper possible limit.

The analysis was conducted according to intention-to-treat
principles, with data from al participants entered into the
analysis, including those who have low adherence to or who
dropped out of the intervention. To screen for potential
collinearity problems, we computed variance inflation factors
and tolerance values (Multimedia Appendix 6).

Results

Basic Sample and Clinical Characteristics

An overview of basic sample and clinical characteristics is
displayed in Table 1. The sample of those randomized to the
experimental condition comprised 46 individuals (50% of the
total sampleinthe exploratory RCT of N=92), with amean age
of 21.30 (SD 2.84; range 14-25) years. Most participants (35/46,
76%) identified as girls or women, 24% (11/46) of the
participants identified as boys or men, and no participant
identified as nonbinary. We identified 70% (32/46) of
participants as White majority (German), 9% (4/46) as White
other, and 22% (10/46) as other or mixed ethnicity. Most
participants were classified as stage 1a (psychological distress,
26/46, 57%), 28% (13/46) of the participants met criteria for
stage 1b (CHARMS), and 15% (7/46) of the participants were
classified as stage 2 (first episode of severe mental disorder).
The mean level of psychological distress at baseline was 28.20
(SD 5.08), and the mean level of general psychopathology at
baselinewas 24.55 (SD 9.94). The average level of functioning
was 71.83 (SD 9.89). Participants showed comparable levels
of overall self-rated self-compassion (P=.33) and adaptive
(P=.57) and maladaptive emation regul ation (P=.21) at baseline
and postintervention. We observed increases in momentary
self-compassion at postintervention (P=.02).
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Table 1. Basic sample and clinical characteristics.

Basaline (Nya=46)2 Postintervention Follow-up Baseline v postintervention
(Nmax=45) (Nmax=45)
t test (df) P value
Age at baseline (years), mean (SD) 21.30 (2.84) _b — — —
Gender, n (%) — — — —
Female 35 (76)
Male 11 (24)
Nonbinary 0(0)
Ethnicity, n (%) — — — _
White magjority 32 (70)
Minority
Mixed White majority or White 3 (7)
other
White other 4(9)
Turkish 3(6)
Mixed other 2(4)
Middle East 12
Asian 1(2

Level of education, n (%) — — — _

School: General Certificate of Sec- 7 (15)
ondary Education

Further: A levels 14 (30)
Higher: university 25 (54)
Employment status, n (%) — — — —
Student 39 (85)
School 4(9)
Vocational training or university 35 (76)
Employed 4(9
Unemployed 3(6)
Clinical stage at baseline, n (%) — — — —
la 26 (57)
1b 13 (28)
2 7(15)
Level of functioning at baseline, mean 71.83 (9.89) — — — —
(SD)
Psychological distress, mean (SD) 28.20 (5.08) 24.11 (6.55) 22.73(7.16) — —
Genera psychopathology, mean (SD) 24.55 (9.94) 18.0 (12.03) 16.20 (10.68) — —
Self-compassion, mean (SD)
Overall self-rating 18.34 (2.77) 18.70 (2.06) — -0.99 (42) 33
Momentary rating 3.89(0.87) 4.30 (1.06) — -2.35(44) .02
Emotion regulation, mean (SD)
Adaptive 5.51 (1.45) 5.61 (1.57) — -0.57 (42) 57
Mal adaptive 5.97 (1.46) 5.64 (1.45) — 1.27 (42) 21
Training frequency, mean (SD) — 75.84 (85.09) — — —
https://formative,jmir.org/2022/11/e39511 JMIR Form Res 2022 | vol. 6 | iss. 11 | €39511 | p. 7
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Baseline (Nmz=46)% Postintervention Follow-up Baseline v postintervention
(Nmax=45) (Nmax=45)
t test (df) P value
Working alliance, mean (SD)
Patient rating — 48.07 (8.37) — — —
Therapist rating — 46.74 (6.47) — — _

8Sample sizes varied owing to missing values at baseline (Nya=46; Nmin=45).

bNot available.

Sociodemogr aphic, Clinical, and Functional
Characteristics at Baseline Associated With Putative
M echanisms and Processes of Change

Table 2 presents the associations of sociodemographic, clinical,
and functional characteristics at baseline with change in
self-compassion and emotion regulation. There was no evidence
for initial signals that participants characteristics at baseline
were associated with change in overal self-rated
self-compassion (Sposintervention-bassiine). FOr changein momentary
self-compassion, we observed a tendency for an association
with age (B=0.11, 95% CI 0.00-0.22): older participantstended
to show more pronounced changein momentary self-compassion
from baselineto postintervention. Clinical stagewasassociated

with changein adaptive emation regul ation such that participants
in stage 2 showed more pronounced positive changesin adaptive
emotion regulation compared with participants in stage la
(B=1.50, 95% CI 0.06-2.93). For changein mal adaptive emotion
regulation, wefound atendency for an association with general
psychopathology such that participants with lower levels of
psychopathology at baseline tended to show more pronounced
reductionsin maladaptive emotion regulation (B=0.08, 95% ClI
-0.01t00.16).

Table 3 presents the associations of sociodemographic, clinical,
and functional characteristics at baseline with working alliance
and training frequency. Wefound no evidencefor initial signals
of associations of working alliance and training frequency with
baseline characteristics.

Table 2. Associations of sociodemographic, clinical, and functional characteristics at baseline with change in self-compassion and emotion regulation.

Putative mechanisms of change

Changein overall self-rated Change in momentary self-
compassion (n=45)

self-compassion (n=43)

Changein adaptive emotion
regulation (n=43)

Change in maladaptive
emotion regulation (n=43)

B (95% CI) Effect 5ze® B (95% Cl) Effect size B (95% Cl) Effect size B (95% Cl) Effect size
Age -0.05(-0.40 0.00 0.11(0.00to 0.10 -0.10(-0.23 0.05 -0.09(-0.26 0.03
t0 0.29) 0.22) t0 0.04) t0 0.09)
Gender 0.81(-1.68to 0.01 -0.07 (-0.85 0.00 -0.70(-1.70 0.06 0.45(-0.81to 0.02
3.29) t0 0.71) to 0.30) 1.72)
Ethnic minority status 0.91(-1.28to 0.02 -0.20(-0.89 0.01 0.07 (-0.81to 0.00 0.51 (-0.60to 0.02
3.10) to 0.49) 0.95) 1.62)
Clinical stageb 0.01 0.04 0.15 0.00
Stage 1b 0.57 (-1.66 to -0.31(-1.03 0.70 (-0.20 to 0.18 (-0.95to0
2.81) to 0.40) 1.60) 1.32)
Stage 2 -0.34(-3.91 0.27 (-0.81to 1.50 (0.06 to 0.13(-1.68to
to 3.23) 1.34) 2.93) 1.94)
Psychological distress -0.01(-0.38 0.00 0.03(-0.09t0 0.01 -0.02(-0.16 0.00 -0.15(-0.34 0.08
t0 0.35) 0.14) t0 0.13) t0 0.03)
General psychopathology ~ -0.01(-0.18 0.00 0.03(-0.02to 0.04 -0.04(-0.11 0.03 0.08 (-0.01to 0.09
t0 0.16) 0.09) t0 0.03) 0.16)
Level of functioning -0.01(-0.11 0.00 -0.02(-0.06 0.04 0.00 (-0.04to 0.00 0.01 (-0.05t0 0.00
t0 0.10) t0 0.01) 0.05) 0.07)

3Effect size partial n.
bStage l1a (individuals with psychological distress) as reference category.
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Table 3. Associations of sociodemographic, clinical, and functional characteristics at baseline with working alliance and training frequency.

Putative mechanisms of change

Working alliance—patient rating

Working alliance—therapist rating

Training frequency (n=45)

(n=44) (n=43)
B (95% ClI) Effect sze® B (95% CI) Effectsize B (95% Cl) Effect size
Age 057 (-0.33t0 1.46) 0.05 0.17 (-0.59t0 0.94) 0.01 2.69(-7.38t012.77) 001
Gender 2.55(-3.93t09.03) 0.02 2.72(-2.93t08.37) 0.03 12.80 (-85.02t09.43) 0.00
Ethnic minority status 1.89(-3.65t07.44) 0.01 154 (-3.18t06.26) 0.01 -26.31(88.48t035.86) 0.02
Clinical Stageb 0.09 0.04 0.05
Stage 1b 5.03 (-0.68 to -1.22(-5.93t0 26.07 (-38.45 t0 90.60)
10.74) 3.49)
Stage 2 -0.41 (-9.47 to 3.51 (-4.00 to -41.07 (-141.05 to
8.65) 11.02) 58.91)
Psychological distress 0.70 (-0.24t0 1.65) 0.06 0.33(-046t01.12) 0.02 4.83(-5.80t015.47)  0.02
General psychopathology 0.00 (-0.44 10 0.44) 0.00 -0.13(-0.49to 0.02 -1.82(-6.74t03.11)  0.02
0.23)
Level of functioning 0.01(-0.28 T00.29) 0.00 0.11(-0.14T00.36) 0.02 -0.31(-350t02.87)  0.00

3Effect size partial n2.
bStage la (individuals with psychological distress) as reference category.

Sociodemographic, Clinical, and Functional
Characterigtics; Self-compassion; and Emotion
Regulation at Basdline Associated With Clinical
Outcomes

Table 4 presents findings on associations of psychological
distress with participants characteristics and level of putative
mechanisms at baseline and predicted marginal means. There
was some evidence for a main effect of momentary
self-compassion such that higher momentary self-compassion
at baselinetended to be associated with, on average, lower levels
of psychological distress across postintervention and follow-up
assessments (B=-2.83, 95% Cl -5.66 to 0.00). There was no
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evidence for main effects of sociodemographic or clinical
characteristics, overall self-rated self-compassion, and emotion
regulation on psychological distress.

Table 5 presents findings on associations of general
psychopathol ogy with participants' characteristics and level of
putative mechanisms at baseline and predicted marginal means.
There was no evidence for initial signals of main effects of
sociodemographic, clinical, and functional characteristics on
general psychopathol ogy.

Cross-differences between high and low levels of baseline
characteristics at the time points are presented in Multimedia
Appendix 7 [82].
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Table 4. Associations of psychologica distress with participants' characteristics and level of putative mechanisms and processes at baseline and
predicted marginal means®

Postintervention Follow-up Adjusted B (95% Cl)  Effect 5ze?
Predicted marginal mean SE Predicted marginal mean SE
(95% CI) (95% Cl)
Time N/AC N/A N/A N/A -7.46(-37.20t022.29) -1.16
Age -0.31(-1.04100.42) -0.05
Lowd 24.92 (22.26 to 27.57) 1.36 24.99 (22.33 t0 27.65) 1.36
Mean 24.03 (22.33t0 25.73) 0.87 22.62 (20.93 t0 24.32) 0.87
High® 23.15 (20.44 to 25.86) 1.38 20.26 (17.55 to 22.96) 1.38
Gender -0.51(-5.26t04.23) -0.08
Female 24.16 (22.151t0 26.17) 1.03 23.90 (21.89t0 25.91) 1.03
Male 23.65 (19.61 to 27.69) 2.06 18.45 (14.41 to 22.49) 2.06
Ethnic minority status 2.39(-4.40t09.18) 0.37
White majority 23.83 (22.02 to 25.64) 0.92 22.71 (20.91 to 24.52) 0.92
Minority 26.22 (19.81 t0 32.62) 3.27 22.11 (15.70 to 28.52) 3.27
Clinical stage' -0.19(-3.62t03.24) -0.03
Stage 1a 25.42 (23.12t0 27.73) 1.18 23.75 (21.44 to 26.05) 1.18
Stage 1b 21.84 (18.58 t0 25.10) 1.66 20.21 (16.95 to 23.46) 1.66
Stage 2 22.62 (16.44 to 28.79) 3.15 23.37 (17.19 to 29.55) 3.15
General psychopathology at baseline 0.04 (-0.29t0 0.38) 0.01
Low 23.62 (19.88 10 27.37) 191 18.79 (15.05 to 22.54) 191
Mean 24.03 (22.33t0 25.74) 0.87 22.56 (20.86 to 24.26) 0.87
High 24.45 (20.85 to 28.04) 1.83 26.33 (22.7310 29.92) 1.83
Level of functioning at baseline -0.10(-0.30t0 0.11) -0.02
Low 25.02 (22.34 10 27.70) 1.37 22.27 (19.59 to 24.95) 1.37
Mean 24.07 (22.37 to 25.77) 0.87 22.65 (20.95 to 24.35) 0.87
High 23.12 (20.52 to 25.72) 1.33 23.03 (20.43 t0 25.63) 1.33
Overall self-rated self-compassion at baseline 0.06 (-0.83t0 0.94) 0.01
Low 23.81 (19.66 to 27.95) 211 21.28 (17.14t0 25.43) 211
Mean 24.02 (22.29 to 25.76) 0.89 22.53 (20.79 to 24.26) 0.89
High 24.24 (20.74 10 27.74) 1.79 23.77 (20.27 t0 27.28) 1.79
Momentary self-compassion at baseline -2.83(-5.66t00.00) -0.37
Low 26.60 (23.53 t0 29.68) 157 23.05(19.97 t0 26.12) 157
Mean 24.17 (22.47 to 25.88) 0.87 22.68 (20.98 t0 24.38) 0.87
High 21.74 (18.88 to 24.60) 1.46 22.31 (19.45 t0 25.17) 1.46
Adaptive emotion regulation at baseline -0.36 (-1.96t0 1.24)  -0.06
Low 24.57 (21.68 t0 27.45) 147 24.01 (21.13 to 26.90) 1.47
Mean 24.01 (22.35t0 25.74) 0.87 22.66 (20.96 to 24.63) 0.87
High 23.52 (20.64 to 26.41) 147 21.30 (18.42 t0 24.19) 147
M aladaptive emotion regulation at baseline 0.03 (-1.74t0 1.80) 0.00
Low 24.00 (20.92 to 27.08) 157 20.53 (17.451t0 23.62) 157
Mean 24.05 (22.35t0 25.74) 0.87 22.66 (20.96 to 24.36) 0.87

https:/formative.,jmir.org/2022/11/€39511 JMIR Form Res 2022 | vol. 6 | iss. 11 | €39511 | p. 10

(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Paetzold et &

Postintervention Follow-up Adjusted B (95% Cl)  Effect gze?
Predicted margina mean SE Predicted marginal mean SE
(95% ClI) (95% CI)

High 24.09 (21.01to0 27.17) 157 24.78 (21.70 to 27.86) 157

3Adjusted for baseline levels of psychological distress.

Pdt-type effect size.

°N/A: not applicable.

9L ow = mean - 1 SD.

®High = mean + 1 SD.

fStage la(individuals with psychological distress) is used as the reference category.
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Table 5. Associations of general psychopathology with participants’ characteristics and level of putative mechanisms and processes at baseline and
predicted marginal means®

Postintervention Follow-up Adjusted B (95% Cl)  Effect 5ze?
Predicted margina mean SE Predicted marginal mean SE
(95% Cl) (95% Cl)
Time _c — — — -25.10(-56.83t06.63) —2.38
Age -0.79 (-2.05t00.46)  -0.08
Lowd 19.75 (15.20 to 24.29) 2.32 18.27 (13.72t0 22.81) 2.32
Mean 17.49 (14.58 to 20.39) 1.48 16.06 (13.15 to 18.96) 1.48
High® 15.23 (10.61 to 19.86) 2.36 13.85 (9.22 to 18.48) 2.36
Gender -2.14(-10.25t05.97) -0.20
Female 18.01 (14.57 to 21.45) 1.76 17.44 (14.00 to 20.88) 1.76
Male 15.87 (8.96 t0 22.78) 353 11.49 (4.58 to 8.40) 353
Ethnic minority status 1.40(-10.21t0 13.02) 0.13
White magjority 17.40 (14.30 to 20.49) 1.58 15.69 (12.60 to 18.78) 1.58
Minority 18.80 (7.84 to 29.75) 5.59 20.10 (9.15 to 31.06) 5.59
Clinical stage' -0.97 (-6.84t04.89)  -0.09
Stage 1la 19.07 (15.13 to 23.01) 201 18.29 (14.35t0 22.23) 201
Stage 1b 14.32 (8.75 t0 19.88) 2.84 11.60 (6.03 to 17.17) 2.84
Stage 2 17.82 (7.26 10 28.39) 5.39 16.34 (5.77 10 26.91) 5.39
Psychological distressat baseline -0.27 (1.55t0 1.01) -0.03
Low 18.83 (12.03 to 25.63) 3.47 19.44 (12.64 to 26.25) 3.47
Mean 17.52 (14.61 to 20.42) 1.48 16.07 (13.17 to 18.98) 1.48
High 16.20 (9.35 to 23.06) 3.50 12.71 (5.85 t0 19.56) 3.50
Level of functioning at baseline -0.13(-048t00.22) -0.01
Low 18.84 (14.26 to 23.43) 2.34 15.01 (10.43 to 19.60) 234
Mean 17.56 (14.65 to 20.46) 1.48 16.06 (13.16 to 18.97) 1.48
High 16.27 (11.82t0 20.72) 2.27 17.11 (12.66 to 21.57) 2.27
Overall self-rated self-compassion at baseline 0.31 (-1.20t0 1.83) 0.03
Low 16.18 (9.09 to 23.27) 3.62 10.90 (3.81t0 17.99) 3.62
Mean 17.39 (14.43 t0 20.36) 151 15.60 (12.63 to 18.57) 151
High 18.61 (12.62 to 24.60) 3.05 20.29 (14.31 t0 26.28) 3.05
Momentary self-compassion at baseline -3.24(-8.08to 1.61) -0.31
Low 20.45 (15.19 to 25.70) 2.68 15.26 (10.01 to 20.52) 2.68
Mean 17.67 (14.76 to 20.58) 1.49 16.05 (13.14 to 18.96) 1.49
High 14.89 (9.99 t0 19.79) 2.50 16.84 (11.94 t0 21.73) 2.50
Adaptive emotion regulation at baseline 0.32 (-2.42t0 3.06) 0.03
Low 17.06 (12.13 to 22.00) 2.52 19.47 (14.53 t0 24.41) 2.52
Mean 17.52 (14.62 to 20.43) 1.48 16.09 (13.19 to 19.00) 1.48
High 17.98 (13.05 t0 22.92) 2.52 12.71 (7.78 t0 17.65) 2.52
M aladaptive emotion regulation at baseline 0.97 (-2.42t0 3.06) 0.09
Low 16.11 (10.84 to 21.38) 2.69 14.42 (9.15 to 19.69) 2.69
Mean 17.52 (14.62 to 20.43) 1.48 16.09 (13.19 to 19.00) 1.48
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Postintervention

Predicted marginal mean SE
(95% CI)

Follow-up

Adjusted B (95% Cl)  Effect sized

Predicted marginal mean SE
(95% CI)

High 18.93 (13.67 to 24.20) 2.69

17.76 (12.49 to 23.03)

2.69

8Adjusted for baseline levels of general psychopathology.
Pd-type effect size.

®Not available.

9 ow = mean — 1 SD.

®High = mean + 1 SD.

fStage la(individuals with psychological distress) is used as the reference category.

Discussion

Principal Findings

First, we developed a hybrid 6-week CFI comprising 2
intervention trackswith varying foci and demand levels. Second,
we observed initial signals of effects of age, genera
psychopathology, and clinical stage on change in momentary
self-compassion and change in emotion regulation. Older
participants tended to show greater differences in momentary
self-compassion comparing baseline and postintervention
assessments. Participants classified as stage 2 were found to
show greater differences in adaptive emotion regulation
comparing baseline and postintervention assessments. In
addition, participants with lower levels of psychopathology at
baseline showed more pronounced reductions in maladaptive
emotion regulation from baseline to postintervention
assessments. There was no evidence for associations of other
baseline characteristics (eg, gender, minority status, and level
of functioning) and putative mechanisms (ie, overall self-rated
self-compassion, working alliance, and training frequency).
Third, there was some evidence that higher momentary
self-compassion at baseline tended to be associated with, on
average, lower levels of psychologica distress across
postintervention and follow-up assessments. We observed no
other initial signalsthat clinical or functional characteristics at
baseline impacted clinical outcomes.

M ethodological Considerations

The reported results should be interpreted in light of several
methodological considerations and limitations. First, sample
size and selection as well as the exploratory nature of the
analyses need to be critically appraised. Although the analyses
were prospectively registered, they reflect secondary analyses
with an increased risk of type 1 error. As noted, our findings
reflect initial signals of associations of participants' baseline
characteristics with putative mechanisms, processes, and
outcomes. Moreover, it should be taken into account that boys
or men, individuals identifying as nonbinary, and participants
from stage 2 (first episode of severe mental disorder) were
considerably underrepresented in the sample. However, the
gender difference in recruitment may partly be explained by
higher prevalence of depressive and anxiety disordersinwomen
and adolescent girls [83,84] and the exclusion of mental health
problems that are especially prevalent in men and adol escent
boys (eg, primary substance abuse disorder [66]). Randomization
in a future definitive trial may therefore need to stratify by
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gender to rule out potential confounding by this factor. In
addition, we assessed ethnicity by considering participants
self-report of citizenship, country of birth, first language, and
information provided in participants family assessment.
Grouping participants into broad categories of ethnicity
inevitably implies that some participants may have been
assigned to a category that they do not consider belonging to
and, hence, misclassification. In general, the concept of using
categories, for example, with regard to ethnicity or gender, may
be criticized as—of course—thereis considerable heterogeneity
within groups, which needsto be further explored in qualitative
analyses [85,86]. These limitations can be tolerated at the
exploratory stage of developing a complex intervention but
should be addressed in future, definitive trials.

Second, operationalizations of putative mechanisms were not
measured at multiple time points during the intervention, and
difference scores were used as proxies for change in
self-compassion and emotion regulation. While proxies are
acceptablein thisexploratory study, afuture definitivetrial may
use multiple assessments during the intervention to yield more
fine-grained data on potential changes in mechanisms.

Third, the assessment of self-compassion needs to be critically
appraised: in our analyses, overall self-rated self-compassion
and momentary self-compassion were not correlated, indexing
low convergent validity (Multimedia Appendix 5). Similar
phenomena have been observed before, for example, for
negative symptoms measured with EMA and interviewer-rated
measures, which may tap distinct but related constructs [87].
Thismay be viewed as underscoring the relevance of assessment
under real-time and real-world conditions, which is supported
by moderate to large correl ations of momentary self-compassion
with clinical characteristics (ie, clinical stage, psychological
distress, general psychopathology, and level of functioning),
indicating high concurrent validity. However, as the items for
assessing momentary self-compassion were used for the first
timein this study, they may also not fully capture the construct
of self-compassion as operationalized by the subscales in the
Self-Compassion Scale (ie, they are more similar in content to
items from the self-kindness than mindfulness subscale) [73].
In addition, we aggregated EMA data on momentary
self-compassion at the person level, which led to a loss of
information in comparison with thelevel of EMA observations,
given the repeated measurement and temporal variability EMA
captures as an intensive longitudinal data collection method
(Schick A, unpublished data, 2022). Nonetheless, aggregated
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experience sampling measures may still capture the target
constructs with less noise and greater sensitivity than recall
measures [88], so this may not reduce this study’s informative
value substantially.

Fourth, potentia influences of the COVID-19 pandemic have
not been statistically accounted for in current analyses and
should be considered when interpreting the findings. Owing to
local regulations (eg, lockdowns and contact restrictions), the
intervention sessions were shifted from face-to-face contact to
video calls. Recent systematic reviews and meta-analyses
indicated no differences in telehealth and in-person
psychotherapy [89], but generalizability to settings in which
both in-person sessions and avideo call format are used flexibly
remains unclear, and the impact cannot be determined with
certainty without further research.

Comparison With Previous Research

To our knowledge, the EMIcompass intervention is the first
hybrid CFI blending an EMI and face-to-face sessions designed
to enhance self-compassion and resilience in young people with
nonspecific psychological distress, CHARMS, and first episode
of severe menta disorder. Building on principles of EMIs
[26,27,29,34], EMIcompass combined different intervention
elements. enhancing tasks provided participants with new CFl
strategies. Consolidating tasks facilitated training in different
contexts and trangdlation into daily life increasing the chances
of generalization. Elements of experience sampling were used
to increase reflective processing improving insight and
awareness of own cognitive and emotional processes[90]. This
may befurther improved by incorporating elements of feedback
into future versions of the intervention [91]. In addition,
assessing stress and affect in daily life allows the EMI to offer
useful techniques in moments of high distress (ie, interactive
tasks), providing participants with support in challenging life
situations.

For the EMIcompass intervention, the results from an
uncontrolled pilot study [54] indicated a reduction of stress
reactivity at postintervention and follow-up and reduced clinical
symptoms at follow-up when compared with baseline. A recent
exploratory RCT [56] indicated that all feasibility criteriawere
met and a reduction of stress reactivity in the experimental
condition as the primary candidate mechanism in comparison
with a control condition of TAU. In addition, it suggestsinitial
signals that the EMIcompass intervention may have beneficial
effects on resilience in daily life and quality of life. Detailed
findings on feasibility and initia signals of efficacy are
described elsawhere [56].

Apart from an association of age and change in momentary
self-compassion, participants’ sociodemographic characteristics
were not associated with putative processes, mechanisms, and
outcomes of the EMIcompass intervention. Thisis at variance
with findings in traditional psychotherapy for depression and
psychosis, wherereviewsindicate differential treatment effects
for various sociodemographic characteristics (eg, age, gender,
and marital status) [92,93]. In an Acceptance and Commitment
Therapy—based EMI in individuals at ultra-high risk for
psychosis and with afirst episode of psychosis, ethnic minority
status was associated with lower compliance and higher app
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usefulness, whereas being female predicted lower usefulness
of the app’s metaphor images (van Aubel E, unpublished data,
August 2022).

When examining the impact of clinical and functiona
characteristics, we observed associations of clinical stage and
general psychopathology with putative mechanisms and
processes (ie, changein momentary self-compassion and change
in emotion regulation). Interestingly, later clinical stage was
associated with amore pronounced increase in adaptive emotion
regulation, whereas lower levels of genera psychopathology
tended to be associated with a more pronounced reduction of
maladaptive emotion regulation. However, the findings on
clinical stage must be interpreted with caution, given the small
number of participants from stage 2 included in the study. The
possibility of ceiling effectsfor aparticular clinical stage could
be ruled out, as the mean levels of adaptive emotion regulation
were in the middle range of the scalefor al clinical stages. An
RCT of cognitive behavioral therapy in patients with psychotic
disorders investigating predictors of improvement and dropout
indicated that higher symptom severity and poor level of
functioning do not pose a barrier to improvement [94]. The
findings from an A cceptance and Commitment Therapy—based
EMI inindividuals at ultra-high risk for psychosis and with a
first episode of psychosis show a differentiated perspective on
symptom severity: the severity of affective symptoms was
associated with higher perceived usefulness and that of negative
symptoms was associated with lower perceived usefulness of
theintervention (van Aubel E, unpublished data, August 2022).
Besides sociodemographic, clinical, and functiona
characteristics at baseline, we moved beyond these previous
studies and examined potential associations of baseline levels
of self-compassion and emotion regulation with outcomes of
the intervention. We found some evidence that higher levels of
momentary self-compassion at baseline were associated with,
on average, lower levels of psychological distress across
assessment time points. By showing this in a longitudinal
intervention study, the current findings extend evidence from
ameta-analysis indicating associations of self-compassion and
psychological distress in general [95]. However, in this study,
this did not hold true for overall self-compassion. Apart from
the effects delineated earlier, there were no initial signals of
associations, tentatively suggesting that participants
sociodemographic, clinical, and functional characteristics had
little influence on their response to the EMIcompass
intervention. This may indicate—within the limits of the
variables assessed—that the EMIcompass intervention is
relatively inclusive and reach of participants is largely
independent from their sociodemographic, clinical, and
functional baseline characteristics.

Therole of digital approaches in improving the reach of those
in need within broader conceptualizations has been subject to
controversial debate: qualitative studieswith health professionals
and service users indicate that digital approaches were viewed
as having the potential to improve inclusion but also as having
the risk of digital exclusion [36,37,96]. Concerns have been
raised that digital approaches and the digital divide may further
reinforce health inequalities (ie, systematic, avoidable, and
unfair differencesin health outcomes[97]) in marginalized and
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underserved populations; for example, in racial and ethnic
minorities [98]. Digital inequalities are suggested to comprise
multiple continuous dimensions; for example, socioeconomic
and educational background, migrant and ethnic minority status,
and health literacy [99-101]. To further improve our
understanding of the consequences of digital inequalities for
individuals' response to the EMIcompass intervention, future
studies may broaden their perspective by including further
aspects of marginalized and underserved popul ations (eg, sexual
minority status and soci oeconomic background) and examining
other criteria (eg, level of functioning, satisfaction with the
intervention, goal attainment, and quality of life) in addition to
those considered so far.

To address digital exclusion of marginalized and underserved
populations, demands for evidence-based digital inclusion
strategies have been articulated [102], and potential pathways
for improving inclusion in digital approaches have been
discussed. On the one hand, adaptations of interventions have
been suggested; for example, feasibility and beneficial effects
of cultural adaptation of interventions have already been
demonstrated [103]. In addition to adapting interventions for
specific groups, the needs and perspectives of individual
participants should be taken into account in process evaluations
combining quantitative and qualitative data[104]. In line with
this, we conducted a qualitative study incorporating realist
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methodology [105] examining what works for whom under
which circumstances in the EMIcompass study, the findings of
which are reported elsewhere (Paetzold I, unpublished data,
2022). An emerging research field targets the adaptation of
digital interventions on an individua level aming at
personalizing assessment and intervention [27,29,34]. On the
other hand, the creation of interventionsfor diverse populations
has been suggested, for example, in the REACT
recommendations [98]. In line with this approach, a recent
review of digital mental health interventions specifically
designed for marginalized populations indicated promising
results on feasibility and acceptability in pilot studies but also
alack of larger-scale examinations [106].

Conclusions

We developed the first hybrid CFl combining an EMI and
face-to-face sessionswith 2 intervention tracks and varying foci
and demand levels to enhance resilience in young people with
early mental health problems. We aimed at exploring whether
participants' characteristics at baseline were associated with
putative mechanisms and outcomes of the EMIcompass
intervention. Thefindingsindicated reach of participants by the
intervention largely independent of sociodemographic, clinical,
and functional baseline characteristics. The findings need to be
confirmed in a definitive trial.
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