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Abstract

Youth with a chronic medical condition (CMC) are often affected by comorbid mental disorders. Resilience-strengthening
interventions can protect youth’s mental health, yet evidence-based programs remain scarce. To address this lack, this
study aimed to evaluate the feasibility of a dual approach combining app-based resilience training and cognitive behavio-
ral group coaching. Fifty-one youths with CMC treated at a German university children’s hospital aged 12—-16 years were
recruited. They were randomly assigned to a combined app game and coaching intervention or sole app gameplay. At pre-,
post-intervention, and at a 2-month follow-up resilience, automatic negative thoughts and an app and coaching evaluation
were assessed. Feasibility was defined as a recruitment rate of 70%, an 85% adherence rate for the REThink game, and 70%
participation in both coaching sessions. Feasibility criteria were reached for coaching participation but not for recruitment
or app adherence. While both the REThink game app and coaching intervention had high acceptance rates among youth
with CMC, participants receiving additional coaching sessions showed higher satisfaction and adherence rates. Participants
preferred remote to in-person meetings. The findings support a combination of a gamification app approach with online
group coaching. Group coaching can improve adherence while online options increase accessibility. Future research should
focus on testing in diverse participant samples, language, and age-adapted updates of the REThink game app. These findings
provide guidance for increasing adherence in future intervention studies in youth with CMC cohorts.
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Introduction

Chronic medical conditions (CMC) affect between 10-12%
of youth worldwide today [1]. This alarming number will
continue to grow as many conditions show an increasing
incidence and improved survival rates. [2, 3] Youth with
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CMC face substantial challenges in their daily lives and are
frequently affected by comorbid mental disorders [4]. Up to
30% of youth with type 1 diabetes have an additional diag-
nosis of depression or show symptoms of an anxiety disorder
[4, 5]. Studies with cancer, inflammatory bowel disease or
asthma patients show similar results [6—8].
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Resilience generally represents a person’s ability to
withstand adversity and successfully adapt to disturbances
threatening the person’s function or development [7]. Resil-
ience is essential for coping with everyday life challenges
and overcoming adverse life circumstances [9, 10]. Resilient
youth show better development, increased well-being, and
improved mental health [11, 12]. These resilience skills can
be practiced in resilience-promoting interventions [10, 13].
Programs range from school-level curricula and family-level
programs to individual interventions. Despite the proven
effectiveness of some resilience trainings in healthy youth,
interventions focusing on youths with CMC remain scarce
and show limited efficacy.[14, 15]

Among the best-proven resilience trainings are group
cognitive behavioral therapy (CBT) interventions, with
a dosage of eight to twelve sessions typically resulting in
optimal results [16, 17]. Youth with CMC are known to pre-
fer briefer interventions for better adherence [18]. However,
these short interventions may not provide sufficient dosage
to achieve resilience improvement [18]. Sample sizes are
mostly small and often lack the power to detect moderate
effect sizes [15]. Due to the broad field of CMC, participants
are heterogeneous and may face illness-specific challenges
[15]. In addition, studies often encounter major recruitment
difficulties [18, 19]. Accessibility and time consumption are
high barriers for youth already struggling with a chronic dis-
ease [19]. Youth tend to underutilize mental health services
such as resilience trainings due to a desire of autonomy and
fear of stigmatization [20]. Engaging and age-appropriate
content is, therefore, crucial to reach this target group which
is characterized by poor adherence and low resources [20].

A possible solution for improved accessibility and attrac-
tiveness is digital interventions, especially in this age group
with ubiquitous smartphone use [21]. Online interventions
can reduce stigma, decrease costs, address staff shortages,
and offer more flexible, self-controlled scheduling—all
core issues for youth with CMC [22]. The recent increase
in mental health apps offers numerous ways of psychologi-
cal support; however, most of these apps lack evidence and
are restricted to adult users [23]. Some resilience-building
apps specifically for youth are currently being developed or
evaluated [24-26]. The “REThink” app is a promising solu-
tion that was specifically designed to improve the emotional
resilience of youth and had a significant effect on emotional
symptoms and emotion regulation [27, 28]. Its value in
youth with CMC yet remains to be demonstrated. Consider-
ing the long-term experience with face to face CBT train-
ings, the combination of a gamified app with CBT sessions
seems promising [29]. While the gamified app format can
address previous limitations of accessibility, attractivity and
time consumption, the CBT sessions can deepen resilience-
strengthening contents. Indeed, additional human guidance
has shown to be a beneficial feature for digital interventions
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resulting in stronger intervention effects [14, 30, 31]. Con-
cerning the major recruitment issues of previous in-person
trainings, blended approaches of digital offers with addi-
tional synchronous coaching could improve participation
and motivation while also providing a feeling of support
[30, 32]. To our knowledge, no similar study has yet been
conducted for youth with CMC. To address the current lack
of resilience-building interventions for youth with CMC, this
study aimed to evaluate the feasibility of a combined group
coaching and app approach through the following research
questions:

1. Can youth with CMC be motivated to participate in a
combined app game and coaching format?

Hypothesis 1: 70% of youth who meet the inclusion cri-
teria can be recruited.

2. Is the REThink app game accepted by youth with
CMC?

Hypothesis 2: 85% of participants play all levels of the
REThink app game.

3. Is the group coaching format accepted by youth with
CMC?

Hypothesis 3: 70% of participants in the
REThink + Coaching group participate in both group
sessions.

As previous studies have reported high acceptance for
remote group interventions, the effect of a remote coaching
option on adherence was also evaluated [33].

Methods
Participants and setting

Youth with CMC were recruited between April and July
2022 upon presentation at the University Children’s Hos-
pital Duesseldorf, Germany. Inclusion criteria were (1) age
between 12 and 16 years, (2) having a CMC (defined as hav-
ing a disease for over a year, mandatory long-term medical
care or a significant impairment of daily life routine), (3)
sufficient knowledge of German or English for app usage and
coaching participation, (4) sufficient physical and mental
condition for study participation (Lansky score >80 [34]),
(5) access to an Internet-enabled smart phone, (6) a signed
informed consent form by both parents and participants, (7)
no prior history of psychiatric or psychological treatment
in the last 3 months or longer than 3 months). Based on the
approach of Whitehead et al., at least 25 participants per
group were planned for a subsequent main trial designed
with 90% power and an effect size of 0.1 <8< 0.3 (Cohen’s
d) [35]. The minimum sample size, therefore, was n=>50.
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Outcome measures

Primary endpoint was the feasibility of the
REThink + Coaching intervention.
The feasibility criteria (as detailed in the Introduction
section) were based on previous study results [28, 36].
Based on the principles of Thabane et al. [37], the follow-
ing secondary outcomes were evaluated:

e What is the youths’ adherence (rejection rate, loss to
follow-up rate)?

e What are reasons for participation/non-participation?

e What do youth like and dislike about the app and coach-
ing?

e  Which population groups does the study reach?

e Considering the overall population of youth with CMC,
should one offer a low-threshold resilience app game or
a combined training intervention with in-depth coaching?

In addition, resilience and automatic negative thoughts
were examined at baseline, post-intervention, and in
2-month follow-up.

Sociodemographic questionnaire for youth
and parents

The sociodemographic questionnaire comprised informa-
tion on age, gender, nationality, chronic disease, educational
attainment, socioeconomic status, media and app use. Sub-
jective socioeconomic status was assessed as described by
Lampert et al. in the KiGGS Wave 2 study [38].

Coaching and app game evaluation questionnaire

Usefulness and satisfaction were assessed on a five-point
Likert scale for app and coaching. Based on the question-
naire by David et al. usage difficulties, target age group, liked
or disliked aspects, preferred app level, subjective resilience
improvement, recommendation for friends and preference
of in-person or online meetings were assessed for app and
coaching if applicable [39].

Resilience Scale 13 (RS-13)

The 13-item Resilience Scale (RS-13) is the short form of
the Resilience Scale (RS-25) by Wagnild et al. and meas-
ures resilience as a person’s positive characteristic of indi-
vidual adaptability [40]. Participants are asked to indicate
their agreement with certain phrases on a seven-point Likert
scale. The RS-13 has high internal reliability (Cronbach’s
a=0.90), the retest reliability is good (0.62) [40]. A sum

score from 13 to 66 points is considered as low resilience,
67 to 72 points as moderate, and 73 to 91 points as high
resilience [40].

Children’s Automatic Thoughts Scale (CATS)

The Children’s Automatic Thoughts Scale is a 40-item ques-
tionnaire that assesses negative self-statements in children
and adolescents [41]. It comprises four subscales: physical
threat, social threat, personal failure, hostility. Participants
rate to what extent they had the respective thought over the
past week on a five-point Likert scale. The CATS showed
high internal consistency (Cronbach’s @ =0.95), the retest
reliability was good (0.76) [41]. A sum score of > 70 points
is considered as clinical cut-off point for internalizing or
externalizing problems (anxiety, depression or behavior
disorder).

Study design

In a two-arm randomized controlled trial (RCT), participants
were randomly assigned to either the REThink + Coaching
or only REThink app group (stratified by age and gender).
If participation was refused, youths and parents were asked
to state their reasons for rejection anonymously. Eligible
youths were identified through search of the specialty clin-
ics’ patient registries and the emergency room and inpatient
calendars. Before enrollment, a random allocation sequence
list was generated using GraphPad Prism by an independ-
ent study team member [42]. The allocation sequence list
was stored in a sealed folder and consulted for allocation
after successful recruitment. Participants and study team
members were not blinded due to obvious difference of the
interventions.

Youth participants completed the RS-13 and CATS pre-,
post-intervention (defined as 7 weeks after baseline) and in
a 2-month follow-up. At baseline, youth and parents further
completed a sociodemographic questionnaire. Post-inter-
vention youth also received an evaluation questionnaire and
participated in a short semi-structured interview on app and
coaching evaluation. Participants were reminded a maximum
of three times via E-mail to complete the questionnaires. The
participants received a total of 20 Euro in gift vouchers as
incentives. Detailed information on study procedures and
data collection can be found in the Supplementary methods.

Intervention
REThink game app
The REThink game app was developed by David and col-

laborators to promote emotional well-being and resilience
in youth. Based on Rational Emotive Behavioral Therapy,
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the REThink game app focuses on teaching youth emotion
regulation and coping strategies for dysfunctional negative
emotions, through seven levels [39]. Detailed information
on app content and development can be found in the sup-
plementary methods.

For this study, an English audio version with German
subtitles was developed. The player’s date of play and level
played were collected. Participants were instructed to com-
plete one level every week for 7 weeks based on the valida-
tion study protocol. If the corresponding module of the week
had not been played, participants were reminded via E-mail
(once per week).

Cognitive behavioral therapy-based online coaching

The coaching manual was jointly developed by the study
team and pediatric psychologists. The coaching content was
based on cognitive behavioral therapy and coordinated with
the app topics. The coaching sessions were led by experi-
enced clinicians and psychology students with a bachelor’s
degree. Detailed information on manual development and
session content can be found in the supplementary methods.

REThink + Coaching participants were instructed to
play the REThink app and received two additional group
coaching sessions in groups of 6—10 participants (duration
60-90 min). They could choose between online or in-per-
son sessions at the children’s clinic; however, no in-person
coaching sessions were held due to low demand. Partici-
pants were reminded to participate via E-mail or phone 1
day before their sessions.

Statistical analysis

The analysis focused on a quantitative evaluation of feasibil-
ity. However, data on the necessary parameters for use in a
larger future RCT were collected. Data from all randomized
participants were analyzed (intention-to-treat-collective).
First, a descriptive analysis of the sociodemographic data,
RS-13/CATS scores at baseline and evaluation forms was
performed. Socioeconomic status quintiles were calculated
according to Lampert et al.[38]. Chi-square tests/t tests
were used to determine if there were significant differences
by group at baseline (for frequencies <5 fisher’s exact test
was used). For the analysis of differences by group between
baseline, post-intervention, and follow-up, normality tests
(Shapiro—Wilk test) revealed not-normally distributed dif-
ferences for the difference between group B RS-13/CATS
scores pre-intervention and at follow-up. Thus, Wilcoxon
signed-rank test was used (see Supplementary Table 2).
Third, an exploratory analysis using ANOVA calculations
was performed to test for group x time interaction effects.
The effect size for mean differences between groups was
estimated according to Morris [43, 44]. Univariate and
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multivariate logistic regressions were computed for coaching
and app adherence with age, disease, socioeconomic status,
and group membership as explanatory variables. Analyses
were performed in SPSS version 28.0. and R version 4.2.1,
and figures were created using Adobe Illustrator CC 2019
[45—47]. The study findings are reported according to the
CONSORT statement and the Cochrane risk-of bias tool for
randomized trials (RoB 2) (see Supplementary Information
for checklists).

Results
Recruitment and attrition

Figure 1 depicts the participants flow through each study
phase [48]. Fifty-one of ninety-four eligible youths were
recruited (54.3%). The main reason for participation refusal
was time constraints, followed by a lack of interest in the
topic, general lack of meaningfulness of study participation,
and too low incentives (see Supplementary Fig. 1). A lack
of language proficiency and time constraints were the main
barriers for parental study participation. A total of 47 youths
with CMC received the allocated intervention (see Fig. 1).
All but one youth completed the post-intervention interview,
94% completed the 2-month follow-up screening.

In the multivariate regression model, a higher socioeco-
nomic status was associated with an increased probability
of coaching completion. App adherence was not predicted
by disease, group membership or socioeconomic status.
However, age was a strong predictor for app adherence (see
Supplementary Table 3).

Sample characteristics

Participants were on average 14.2 years old, 60% identi-
fied as female (see Table 1). 57% had type 1 diabetes mel-
litus, the second most common disease was Crohn’s disease
(11%). All participants lived in households with a medium
or high socioeconomic status. Chi-square and 7 test analyses
indicated no difference in baseline characteristics which sug-
gests successful randomization (see Table 1).

Acceptance and evaluation of REThink app

45.8% completed all levels of the REThink app and 20.8%
played at least six levels. Out of the 16 youths who played
less than 6 levels or did not play at all, 94% still participated
in the post-intervention assessment.

39% of the REThink group and 52% of the
REThink + Coaching group completed all levels. 54% indi-
cated to be very or rather satisfied with the app, 33% consid-
ered the app as very or rather useful (see Fig. 2).
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Assessed for eligibility (n=116)

Excluded (n= 65)

+ Not meeting inclusion criteria (n=22)

+ Declined to participate (n=28)

+ Missing approval both guardians (n=4)
+ Other reasons (n=11)

4

Randomized (n=51)

I

A 4 [
L

Allocation ] v

REThink app game & CBT-Coaching (n=28)
+ Received allocated intervention (n= 24 ):

e Participation Coaching 1: 96% (23/24)

e Participation Coaching 2: 79% (19/24)

e Participation both Coachings: 75% (18/24)

e Completed all 7 app levels: 54% (13/24)
e Completed 6 app levels: 21% (5/24)

e Completed <6 app levels: 29% (7/24)
+ Discontinued participation after Coaching 1 (n= 1)
+ Discontinued participation before Coaching (n= 3)

REThink app game (n= 23)

+ Received allocated intervention (n=23 )
e Completed all 7 app levels: 39% (9/23)
e Completed 6 app levels: 22% (5/23)
e Completed <6 app levels: 39% (9/23)

v [
&

Follow-Up J v

Lost to follow-up (n=0)
e Completed interview: 100% (24/24)
e Completed post-screening: 92% (22/24)
e Completed follow-up-screening: 96% (23/24)

Lost to follow-up (n= 0)
e Completed interview: 96% (22/23)
e  Completed post-screening: 66% (17/23)
e  Completed follow-up-screening: 91% (21/23)

; [

Analysis I ‘

J

Analysed (n=24)

Fig. 1 CONSORT flow diagram of study participants

41% felt a subjective improvement in their resilience
after usage. 69% of the participants felt the app was easy
to use and would recommend it for youth aged < 12 years
(see Supplementary Tables 4 and 5). 8% reported dif-
ficulties with usage, the main reason being English
audio instructions. Participants especially appreciated
the design and entertainment factor. 18.5% perceived a
learning gain, while 23.1% reported no perceived benefit
(see Fig. 3).

Detailed information on reasons for difficulties of app
usage, general app or video game preferences, and data on
media use can be found in the appendix (see Supplemen-
tary Tables 6-12 and Supplementary Figs. 2-3).

Analysed (n= 23)

Acceptance and evaluation of coaching intervention

88% participated in the first coaching session (22/25), 79%
(19/24) participated in the second. Overall, 72% (18/25) of
youths participated in both sessions. Three participants of
the REThink + Coaching group discontinued participation
before intervention, one participant after the first coaching
session. 67% received both coaching within 21 days, the
maximum duration between the two coaching was 90 days.
Reasons for postponement were sickness, school holidays,
and home repairs. 74% of youths were very or rather satis-
fied with the coaching, 70% of the participants considered
the coaching as very or rather useful (see Fig. 2).
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Table 1 Sample characteristics

Total REThink REThink + Coaching t test/Chi-square (df) p value

n 47 23 24 - -
Gender, n (%) 1.93 (2) 0.37

Female 28 (59.6) 15 (65.2) 13 (54.2)

Male 18 (38.3) 7 (30.4) 11 (45.8)

Other 1(2.1) 14.3) 0(0.0)
Age, n (%) -0.38 0.70

12 9 (19.1) 5217 4(16.7)

13 8 (17.0) 5217 3(12.5)

14 6 (12.8) 2 (8.7) 4(16.7)

15 14 (29.8) 5217 9 (37.5)

16 10 (21.3) 6 (26.1) 4(16.7)
RS-13 score at baseline —0.19 —0.696
Mean (SD) 66 (12.2) 65.7 (12.1) 66.4 (12.6)
Median (IQR) 68 (15) 69 (14) 68 (16)
Missings 1(2.1) 0(0.0) 14.2) - -
CATS score at baseline
Mean (SD) 67.0 (21.0) 70.3 (20.2) 63.8 (21.8) 1.05 0.30
Median (IQR) 63 (27) 73 (32) 57 (17) 1.06 0.30
Missings 1(2.1) 0(0.0) 14.2) - -
Disease?, n (%) 25.59(24) 0.27

Type 1 diabetes 26 (54.9) 15 (65.2) 11 (45.8)

Inflammatory bowel disease 6 (12.7) 1(4.3) 5(20.9)

Inflammatory rheumatic disease 5(10.5) 3(12.9) 2(8.4)

Thyroid disease 3(6.3) 2 (8.6) 14.2)

Other® 6 (12.7) 2 (8.6) 4(16.8)

Missings 1(2.1) 0(0.0) 1(2.1) - -
Type of School, n (%) 2.88(4) 0.70

“Hauptschule* 1(2.1) 1(4.3) 0(0.0)

“Realschule* 10 (21.3) 6 (26.1) 4(16.7)

“Gymnasium‘ 23 (48.9) 10 (43.5) 13 (54.2)

“Gesamtschule* 11 (23.4) 5217 6 (25.0)

Vocational college 12.1) 1(4.3) 0(0.0)

Missings 12.1) 0(0.0) 14.2) - -
Socioeconomic status, n (%) 0.03 (37) 0.97

Quintile 1 (low) 0(0.0) 0(0.0) 0(0.0)

Quintile 2 (medium) 12.1) 0(0.0) 14.2)

Quintile 3 (medium) 11 (23.4) 6(26.1) 5(20.8)

Quintile 4 (medium) 16 (34.0) 8 (34.8) 8 (33.3)

Quintile 5 (high) 11 (23.4) 6 (26.1) 5(20.8)

Missings 8 (17.0) 3(13.0) 5(20.8) - -
Nationality, n (%) 0.36 (1) 0.55

German 43 (91.5) 21 (91.3) 22 (91.7)

Other 3(6.4) 2(8.7) 14.2)

Missings 1(2.1) 0(0.0) 14.2) - -

n number, Type 1 DM type 1 diabetes, SD standard deviation

 Primary treatment diagnosis

® Other diseases mentioned: hyperinsulinism, myocarditis, celiac disease, neurofibromatosis, pseudotumor cerebri, biotinidase deficiency
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Fig. 2 Participant’s opinion 50
on usefulness and satisfaction ]
of coaching and REThink app 45
game. Answers n=39 for app 40
evaluation, n=23 for coaching =
evaluation X 35
£ 30
2 -
o 25
2 20
s
c 15
10
5
Satisfaction
coaching

ZVery DORather

Figure 3 presents the participant’s perceived benefits
and negative aspects of the coaching. Meeting other peers
was the most important advantage (34.7% of participant’s
answers). 26.5% and 12.2% perceived learning about stress
management skills and self-awareness as beneficial, 15.4%
reported the time expenditure as negative. 31% were not
interested in the study topic. 91% of the coaching partici-
pants opted for online meetings and 59% considered the
length of 45-60 min appropriate, while 22% would have
preferred a shorter duration. Over half of the participants
(55%) would have liked to continue with coaching and 41%
perceived an improved resilience.

Resilience and intervention effects

Participants had on average a baseline RS-13 score of 66
indicating low resilience [40]. There was no significant effect
over time (pre/post/follow-up) for RS-13 scores (F (2.0,
72.0)=0.308, p=0.736, partial ;72 =0.008). Similarly, no
significant interaction effects between time and group were
found (F (2.0, 72.0)=1.930, p=0.153, partial #°=0.051).
The resilience scores by group over time are presented as
boxplots in Fig. 4 and Table 2. In the REThink + Coaching
group, the RS-13 mean score increased significantly post-
intervention and at follow-up, while there was no significant
change in the REThink group. Exploratively, the difference
between REThink 4+ Coaching and REThink corresponded
to a medium effect of d=0.53 [43].

Automatic negative thoughts and intervention
effects

On average, participants had a total CATS score of 67.0
(SD 21.0) points at baseline, which is below the clinical
cut-off point of 70 indicating internalizing or externalizing

ﬂﬂﬂ

a

Satisfaction app

Hﬂﬂ |

Usefulness
coaching

Usefulness app
o Part/Part @Rather not @Not at all

problems (the lower the better) [41]. 36% (17/47) had values
over 70 points. The CATS scores by group over time are pre-
sented as boxplots in Fig. 4 and Table 2 There was a signifi-
cant effect over time for CATS scores (F (2.0,72.0)=4.21,
p=0.023, partial 772 =0.105); however, no significant
interaction effects between time and group were found (F
(2.0,72.0)=0.614, p=0.544, partial ;12 =0.017). The effect
size estimate of d=—0.13 for the difference between both
groups is very low.[43].

Discussion

Here we evaluated the feasibility of resilience interven-
tions in youth with CMC by comparing a combined app
and coaching approach to a stand-alone resilience app game.
While both the REThink game app and coaching interven-
tion had high acceptance rates among youth with CMC, par-
ticipants rated the coaching as more useful. The introduction
of two additional coaching sessions improved adherence.
Participants preferred remote to in-person meetings.

The observed recruitment rate was below the 70% derived
from previous studies of the REThink app with healthy youth
which is likely due to differences in the target population of
youth with CMC [28]. Also, in the aforementioned study, the
game was played two times per week which is another vari-
ation in the present study. The addition of coaching sessions
might have positively influenced the motivation to partici-
pate. Overall, our study showed a similar recruitment rate
as compared to other clinical trials involving CBT trainings
in youth with CMC [18]. In line with previous findings, the
main participation barrier was time constraints [19, 49]. Fur-
ther reasons for refusal to participate were no interest in the
topic and too low incentives. This is an important aspect to
consider in future study designs as recruitment information
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Design
40

Entertainment

30

20

10

n answers (in %)
o

b Stress
management
skills

Group meeting Interesting topic
40

30

20

10

n answers (in %)

mlLikes

Fig.3 Likes and dislikes of a REThink app and b coaching interven-
tion. Multiple answers possible, percentage in relation to total num-
ber of mention (n app likes/dislikes=39, n coaching benefits=49,
n coaching downsides=26). Number of answers inverted for “Dis-
likes” for better visualization. Other: likes—explanations, repetition

might not have addressed the respective age group. Incen-
tives are a key factor for study participation and must be
sufficiently adapted. Accessibility is often reported as an
important barrier for participation [19]. With all coaching
sessions being held remotely, our study supports these find-
ings and could successfully address this issue with online
options. Accordingly online meetings are often preferred
[50]. The loss to follow-up rate of 7.8% was lower than in
similar studies, weekly e-mail reminder and calls prove to
be an effective tool [51].

We further evaluated whether the good results of the
REThink game app are transferable to youth with CMC.

@ Springer

Learning gain Other

Time

Self-Awareness expenditure Other

-

wDislikes

of levels, dislikes—for younger age group, music annoying, level too
complicated/too easy, not enough time, not enough levels, coaching
likes—coaching format, group coach, coaching dislikes—not enough
games, group too small, English examples, camera use, length, not
everyone talking

Even though over half of the participants stated satisfaction
with the app and liked the design and entertainment factor,
the ambitious goal of an 85% adherence rate within 7 weeks
was not reached (45.8% adherence rate). An important
reason for this might be the app’s language options. Even
though the app offered German subtitles, many users dis-
liked the English audio descriptions. On the other hand, 69%
perceived the app as easy to use and rather recommended
it for youth under 12 years. Adding a native language audio
version, testing in younger age groups as well as an adap-
tation of difficulty with age may be promising research
avenues in this regard. While previous studies reported the



European Child & Adolescent Psychiatry (2024) 33:3273-3285

3281

a

a0

80

70

60

RS 13 score

a0

40

30

140

120

—_
(=]
[=]

CATS score

[xx)
o

60

40

ERS 13
RS 13 Post
RS 13 Follow-up

high resilience

low resilience

REThink REThink+ Coaching
EcaTs
[ CATS Post
CATS Follow
_ o
T o
o
increased
automatic
negative
thoughts
REThink REThink + Coaching
GROUP

Fig.4 Boxplots with a RS-13 and b CATS scores at baseline, post-intervention, and 2-month follow-up by group

@ Springer



3282

European Child & Adolescent Psychiatry (2024) 33:3273-3285

Table 2 RS-13 and CATS scores and their mean differences at pre/post/follow-up

RS-13

Group Mean pre (SD) Mean post (SD) Mean follow-up (SD) z pre/post P Z pre/post p
REThink 65.7 (12.1) 63.4 15.0) 64.4 (11.3) 0.741 0.459 —0.056 0.955
REThink 4+ Coaching 67.5 (10.1) 70.7 (9.8) 68.8 (10.3) 2.036 0.042 2.000 0.046

CATS
Group Mean pre (SD) Mean post (SD) Mean follow-up (SD) z pre/post p z pre/post p
REThink 70.3 (20.2) 69.4 (19.9) 74.0 (24.6) 0.698 0.458 0.541 0.588
REThink 4+ Coaching 63.8 (21.8) 58.2 (19.0) 60.4 (22.2) 0.967 0.334 0.939 0.348

p p value, z z score Wilcoxon signed-rank test

advantages of a more flexible and self-controlled approach,
participants often needed the weekly reminders to com-
plete the app levels [14, 21]. The app-based approach can
help reduce costs and personnel efforts when compared
to a face to face intervention. Overall, when using digital
interventions such as the REThink game app, one has to
carefully consider the distinct increase of youth’s media use
in recent years, especially during the COVID-19 pandemic
[52]. Potential adverse effects on the developing brain,
decreased well-being, and reduced self-esteem are impor-
tant to acknowledge in intervention design [53]. Yet, when
tailoring interventions to the youths’ interest, the growing
importance of digital media in youth life has to be taken into
account. This might even be an opportunity to show them
healthier ways of navigating digital media through digital
resilience building.

In terms of reducing the mental health stigma, the pros-
pect of “app game testing” instead of starting resilience
training may have helped to reduce this stigma.

The feasibility criterion which was reached was the coach-
ing completion rate of over 70%. The REThink + Coaching
group did not only have a high adherence rate at the coach-
ing sessions, but also a higher app adherence rate (52% in
REThink + Coaching versus 39% in REThink group). Over
half of the participants even would have liked to continue
the coaching sessions. They were highly satisfied with the
coaching and considered it as useful. Meeting peers and
interest in the topic were simultaneously the main perceived
advantages and disadvantages, which shows that opinions
were divided. While peer support is often beneficial and
enjoyed by youth with CMC [54], these findings show that
a personal group setting can also lead to unease. Group
coaching needs to carefully handle this balance between peer
pressure, privacy, and fear of stigmatization issues while
offering exchange opportunities. Even though an online set-
ting showed to be more practical for most youth, the results
underline the benefit and importance of personal contact
with peers and coaches in a live group setting. Learning
about mental health topics offers divided opinions. While
some enjoyed learning about stress management and
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awareness skills, others were disinterested in the topic. This
underlines again the importance of age-adapted, engaging
content for increased acceptance.

Only few digital resilience-strengthening interventions
exist for youth with CMC and even fewer have obtained
positive outcomes [14, 18]. Even though the study was not
powered to detect intervention effects, the RS-13 score
increased significantly in the REThink 4+ Coaching group in
contrast to the REThink group and we found a medium effect
size of the difference between groups observed in our study
which is suggestive of a coaching effect on participant’s
resilience. Also, 41% of both groups perceived a subjective
improvement in their resilience. We did not find an effect on
automatic negative thoughts which may point to the inter-
pretation that the intervention did not meaningfully affect
negative thoughts, or the CATS scale is not sensitive enough
to detect changes in the participant’s negative thoughts. The
intervention duration may also have been too short for a
sufficient change of negative thoughts. On the other hand,
59% of participants preferred the lengths of the coaching,
22% even would have preferred shorter sessions which
might again positively affect adherence. These challenges
were also reported in previous resilience pilot studies [18,
22]. Our findings provide a solid foundation to improve the
design of future larger clinical trials. Future studies should
examine these effects in a larger sample or with an intensi-
fied coaching program.

Many previous studies reported illness-specific interven-
tions and thus, feasibility varied by disease and effects were
difficult to compare across studies [1, 22, 55]. Our study
represents a universal approach which offers disease-inde-
pendent skills training. Concerning disease stigma, partici-
pants were addressed as app and coaching testers for other
youth with CMC and often did not perceive themselves as
diseased. This change of perspective can facilitate discuss-
ing sensitive and personal topics with peers [56]. A univer-
sal approach further supports a focus on mutual resources
instead of disease deficits.

In terms of coverage of the study, all targeted age groups
were successfully recruited, and the participants had a
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balanced gender distribution. Yet, a limitation of the study
is the low disease and socioeconomic heterogeneity of the
participants. A large proportion of the recruited youths were
diabetic patients due to the diabetes department being the
clinic’s largest specialty section. The study only reached
youth with a medium or high socioeconomic status and
good education which is a common finding among studies
targeting mental health in youth [57]. Several parent ques-
tionnaires which stated a low level of school education or
their native language not being German often did not com-
plete questions on profession or further education which
may have led to a bias in answers. The inclusion criterion
of having access to an internet-enabled smartphone might
have added to this recruitment gap. Compared to other stud-
ies, our sample had a slightly higher amount of parents with
a foreign background and could reach various nationalities
[58]. Again, offering native language surveys and coaching
might increase this number. Reaching youth from disadvan-
taged families with low socioeconomic status remains an
important challenge.

Conclusion

In summary, our study supports the feasibility of a combina-
tion of gamification approaches with online group coaching
for resilience strengthening. While both app and coaching
solutions are well accepted among youth with CMC, par-
ticipants receiving additional coaching sessions show higher
satisfaction and adherence rates. The time and willingness of
youth with CMC are limited; thus, online options improve
accessibility. Key to effective coaching sessions will be to
balance the length and content of sessions for retaining high
adherence and sufficient input for resilience improvement.
Future research may include adaptations for more diverse
participant samples, updates of the REThink app game,
and larger studies for the detection of intervention effects.
Ultimately, this line of research may lead youth with CMC
toward higher resilience to better prepare them for their vari-
ous daily challenges.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00787-024-02395-w.

Acknowledgements The authors thank all youths and their families
for dedicating their time to this project and supporting us with their
feedback. Special thanks to Anna Platzbecker for her support in the
development of the coaching manual and Dr. Juliane Miinch for her
assistance in pseudonymization.

Author contributions Thomas Meissner and Anne Bischops concep-
tualized the study idea in close consultation with Oana David and
Cristina Tomoiaga who provided the REThink app and usage data.
Anne Bischops, Thomas Meissner, Nora Schaal, and Jiirgen Dukart
developed an analysis plan, Anne Bischops and Larissa Sieper analyzed
the data supported by Jiirgen Dukart. Material preparation and data

collection was performed by Anne Bischops, Larissa Sieper, Thomas
Meissner, Christina Reinauer, and Prasad Oommen. The first draft of
the manuscript was written by Anne Bischops. All authors contrib-
uted to a critical revision of the paper, read and approved the final
manuscript.

Funding Open Access funding enabled and organized by Projekt
DEAL. Oana David was supported by a grant from the Romanian
National Authority for Scientific Research, CNCS—UEFISCDI (Grant
number PN-III-P4-ID-PCE-2020-2170).

Availability of data and material and code availability The datasets and
analysis data are available from the corresponding author on request.

Declarations

Conflict of interest The authors have no relevant financial or non-fi-
nancial interests to disclose.

Ethics approval The study was approved by the Ethics Committee at
the Faculty of Medicine of Heinrich Heine University Diisseldorf (nr.
2021-1604).

Informed consent Written informed consent was obtained from all
individuals and their parents or legal guardians.

Consent for publication All participants and their parents or legal
guardians signed informed consent regarding publishing their data.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Thabrew H, Stasiak K, Hetrick SE et al (2018) E-Health interven-
tions for anxiety and depression in children and adolescents with
long-term physical conditions. Cochrane Database System rev.
https://doi.org/10.1002/14651858.CD012489.pub2

2. Sawyer SM, Drew S, Yeo MS et al (2007) Adolescents with a
chronic condition: challenges living, challenges treating. Lancet
369:1481-1489. https://doi.org/10.1016/S0140-6736(07)60370-5

3. Armocida B, Monasta L, Sawyer S et al (2022) Burden of non-
communicable diseases among adolescents aged 10-24 years in
the EU, 1990-2019: a systematic analysis of the global burden
of diseases Study 2019. Lancet Child Adoles Health 6:367-383.
https://doi.org/10.1016/s2352-4642(22)00073-6

4. Geirhos A, Domhardt M, Galler A et al (2020) Psychische komor-
biditéten bei jugendlichen und jungen erwachsenen mit Typ-1-dia-
betes. Diabetologie und Stoffwechsel 15:487-497. https://doi.org/
10.1055/a-1264-6590

5. Buchberger B, Huppertz H, Krabbe L et al (2016) Symptoms of
depression and anxiety in youth with type 1 diabetes: a systematic

@ Springer


https://doi.org/10.1007/s00787-024-02395-w
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1002/14651858.CD012489.pub2
https://doi.org/10.1016/S0140-6736(07)60370-5
https://doi.org/10.1016/s2352-4642(22)00073-6
https://doi.org/10.1055/a-1264-6590
https://doi.org/10.1055/a-1264-6590

3284

European Child & Adolescent Psychiatry (2024) 33:3273-3285

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

review and meta-analysis. Psychoneuroendocrinology 70:70-84.
https://doi.org/10.1016/j.psyneuen.2016.04.019

Katon W, Lozano P, Russo J et al (2007) The prevalence of DSM-
IV anxiety and depressive disorders in youth with asthma com-
pared with controls. J Adolesc Health 41:455-463. https://doi.org/
10.1016/j.jadohealth.2007.05.023

Clark JG, Srinath AI, Youk AO et al (2014) Predictors of depres-
sion in youth with crohn disease. J Pediatr Gastroenterol Nutr
58:569-573. https://doi.org/10.1097/mpg.0000000000000277
Kazak AE, Derosa BW, Schwartz LA et al (2010) Psychological
outcomes and health beliefs in adolescent and young adult survi-
vors of childhood cancer and controls. J Clin Oncol Off ] Am Soc
Clin Oncol 28:2002-2007. https://doi.org/10.1200/jc0.2009.25.
9564

Masten AS, Hubbard JJ, Scott D, Gest ea. (1999) Competence
in the context of adversity: pathways to resilience and malad-
aptation from childhood to late adolescence. Dev Psychopathol
11:143-169

Zolkoski SM, Bullock LM (2012) Resilience in children and
youth: a review. Child Youth Serv Rev 34:2295-2303. https://
doi.org/10.1016/j.childyouth.2012.08.009

Konaszewski K, Niesiobgdzka M, Surzykiewicz J (2021) Resil-
ience and mental health among juveniles: role of strategies for
coping with stress. Health Qual Life Outcomes 19:58. https://
doi.org/10.1186/s12955-021-01701-3

Dray J, Bowman J, Campbell E et al (2017) systematic review
of universal resilience-focused interventions targeting child and
adolescent mental health in the school setting. J] Am Acad Child
Adolesc Psychiatry 56:813-824. https://doi.org/10.1016/j.jaac.
2017.07.780

Seligman MEP (2004) Can happiness be taught? Daedalus
133:80-87

Dombhardt M, Schroder A, Geirhos A et al (2021) Efficacy of
digital health interventions in youth with chronic medical con-
ditions: a meta-analysis. Internet Interv 24:100373. https://doi.
org/10.1016/j.invent.2021.100373

Sophie B, Roz S, Anna C et al (2015) Psychological interven-
tions for mental health disorders in children with chronic physi-
cal illness: a systematic review. Arch Dis Child 100:308. https://
doi.org/10.1136/archdischild-2014-307474

Bischops AC, Reinauer C, Pischke C et al (2022) Strengthening
the resilience of children and adolescents during a pandemic: a
scoping review on eligible interventions. Klin Padiatr. https://
doi.org/10.1055/a-1849-1355

Bastounis A, Callaghan P, Banerjee A et al (2016) The effective-
ness of the Penn Resiliency Programme (PRP) and its adapted
versions in reducing depression and anxiety and improving
explanatory style: a systematic review and meta-analysis. J Ado-
lesc 52:37-48. https://doi.org/10.1016/j.adolescence.2016.07.
004

Rosenberg AR, Yi-Frazier JP, Eaton L et al (2015) Promoting
resilience in stress management: a pilot study of a novel resil-
ience-promoting intervention for adolescents and young adults
with serious illness. J Pediatr Psychol 40:992-999. https://doi.
org/10.1093/jpepsy/jsv004

Karlson CW, Rapoff MA (2009) Attrition in randomized con-
trolled trials for pediatric chronic conditions. J Pediatr Psychol
34:782-793. https://doi.org/10.1093/jpepsy/jsn122

Schnyder N, Lawrence D, Panczak R et al (2020) Perceived need
and barriers to adolescent mental health care: agreement between
adolescents and their parents. Epidemiology and Psychiatric Sci-
ences 29:e60. https://doi.org/10.1017/S2045796019000568
Kenny R, Dooley B, Fitzgerald A (2016) Developing mental
health mobile apps: exploring adolescents’ perspectives. Health
Informatics J 22:265-275. https://doi.org/10.1177/1460458214
555041

Springer

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

MacDonell KW, Prinz RJ (2017) A review of technology-based
youth and family-focused interventions. Clin Child Fam Psychol
Rev 20:185-200. https://doi.org/10.1007/s10567-016-0218-x
Lampert C, Scherenberg V. (2021) HealthApps4Teens Report.
https://doi.org/10.13140/RG.2.2.19379.96804

Maurice Mulvenna TON, Colette Ramsey, Siobhan O'Neill, RR
Bond, Edel Ennis. (2023) Our Generation app: Co-designing a
digital intervention engendering resilience and self-awareness
in children and young people. European Conference on Mental
Health Slovakia.

Owings-Fonner N. Mindfulness apps for kids: Washington, DC:
American Psychological Association; 2023

Kim K, Au-Yeung A, Dagher D et al (2023) Exploring the rel-
evance of a psychology-based resilience app (JoyPop™) for Indig-
enous youth. Child Abuse Negl. https://doi.org/10.1016/j.chiabu.
2023.106343

Tuga IA, Tomoiaga CT, David OA (2023) The REThink Online
Therapeutic Game: A Usability Study. Children. https://doi.org/
10.3390/children10081276

David OA, Cardos RAI, Matu S (2019) Is REThink therapeu-
tic game effective in preventing emotional disorders in children
and adolescents? Outcomes of a randomized clinical trial. Eur
Child Adolesc Psychiatry 28:111-122. https://doi.org/10.1007/
s00787-018-1192-2

Zhou X, Hetrick SE, Cuijpers P et al (2015) Comparative efficacy
and acceptability of psychotherapies for depression in children
and adolescents: a systematic review and network meta-analysis.
World Psychiatry 14:207-222. https://doi.org/10.1002/wps.20217
Obro LF, Heiselberg K, Krogh PG et al (2021) Combining
mHealth and health-coaching for improving self-management in
chronic care. A scoping review. Patient Educ Couns 104:680-688.
https://doi.org/10.1016/j.pec.2020.10.026

Baumeister H, Reichler L, Munzinger M et al (2014) The impact
of guidance on Internet-based mental health interventions—a
systematic review. Internet Interv 1:205-215. https://doi.org/10.
1016/j.invent.2014.08.003

Ang WHD, Chew HSJ, Dong J et al (2022) Digital training for
building resilience: systematic review, meta-analysis, and meta-
regression. Stress Health 38:848-869. https://doi.org/10.1002/smi.
3154

Tymofiyeva O, Hu MY, Sipes BS et al (2022) A feasibility study
of a remotely-delivered mindfulness-based training for adoles-
cents during the COVID-19 pandemic. Front Psych 13:838694.
https://doi.org/10.3389/fpsyt.2022.838694

Lansky SB, List MA, Lansky LL et al (1987) The measurement of
performance in childhood cancer patients. Cancer 60:1651-1656.
https://doi.org/10.1002/1097-0142(19871001)60:7%3c1651::
AID-CNCR2820600738%3¢3.0.CO;2-J

Whitehead AL, Julious SA, Cooper CL et al (2016) Estimating
the sample size for a pilot randomised trial to minimise the overall
trial sample size for the external pilot and main trial for a con-
tinuous outcome variable. Stat Methods Med Res 25:1057-1073.
https://doi.org/10.1177/0962280215588241

O’Leary-Barrett M, Topper L, Al-Khudhairy N et al (2013)
Two-year impact of personality-targeted, teacher-delivered inter-
ventions on youth internalizing and externalizing problems: a
cluster-randomized trial. ] Am Acad Child Adolesc Psychiatry
52:911-920. https://doi.org/10.1016/j.jaac.2013.05.020
Thabane L, Ma J, Chu R et al (2010) A tutorial on pilot studies:
the what, why and how. BMC Med Res Methodol 10:1. https://
doi.org/10.1186/1471-2288-10-1

Lampert T, Hoebel J, Kuntz B et al. (2018) Messung des sozi-
o0konomischen Status und des subjektiven sozialen Status
in KiGGS Welle 2 : Robert Koch-Institut Epidemiologie und
Gesundheitsberichterstattung.


https://doi.org/10.1016/j.psyneuen.2016.04.019
https://doi.org/10.1016/j.jadohealth.2007.05.023
https://doi.org/10.1016/j.jadohealth.2007.05.023
https://doi.org/10.1097/mpg.0000000000000277
https://doi.org/10.1200/jco.2009.25.9564
https://doi.org/10.1200/jco.2009.25.9564
https://doi.org/10.1016/j.childyouth.2012.08.009
https://doi.org/10.1016/j.childyouth.2012.08.009
https://doi.org/10.1186/s12955-021-01701-3
https://doi.org/10.1186/s12955-021-01701-3
https://doi.org/10.1016/j.jaac.2017.07.780
https://doi.org/10.1016/j.jaac.2017.07.780
https://doi.org/10.1016/j.invent.2021.100373
https://doi.org/10.1016/j.invent.2021.100373
https://doi.org/10.1136/archdischild-2014-307474
https://doi.org/10.1136/archdischild-2014-307474
https://doi.org/10.1055/a-1849-1355
https://doi.org/10.1055/a-1849-1355
https://doi.org/10.1016/j.adolescence.2016.07.004
https://doi.org/10.1016/j.adolescence.2016.07.004
https://doi.org/10.1093/jpepsy/jsv004
https://doi.org/10.1093/jpepsy/jsv004
https://doi.org/10.1093/jpepsy/jsn122
https://doi.org/10.1017/S2045796019000568
https://doi.org/10.1177/1460458214555041
https://doi.org/10.1177/1460458214555041
https://doi.org/10.1007/s10567-016-0218-x
https://doi.org/10.13140/RG.2.2.19379.96804
https://doi.org/10.1016/j.chiabu.2023.106343
https://doi.org/10.1016/j.chiabu.2023.106343
https://doi.org/10.3390/children10081276
https://doi.org/10.3390/children10081276
https://doi.org/10.1007/s00787-018-1192-2
https://doi.org/10.1007/s00787-018-1192-2
https://doi.org/10.1002/wps.20217
https://doi.org/10.1016/j.pec.2020.10.026
https://doi.org/10.1016/j.invent.2014.08.003
https://doi.org/10.1016/j.invent.2014.08.003
https://doi.org/10.1002/smi.3154
https://doi.org/10.1002/smi.3154
https://doi.org/10.3389/fpsyt.2022.838694
https://doi.org/10.1002/1097-0142(19871001)60:7%3c1651::AID-CNCR2820600738%3e3.0.CO;2-J
https://doi.org/10.1002/1097-0142(19871001)60:7%3c1651::AID-CNCR2820600738%3e3.0.CO;2-J
https://doi.org/10.1177/0962280215588241
https://doi.org/10.1016/j.jaac.2013.05.020
https://doi.org/10.1186/1471-2288-10-1
https://doi.org/10.1186/1471-2288-10-1

European Child & Adolescent Psychiatry (2024) 33:3273-3285

3285

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

David OA, Cardos RAIL Lupu V. 2016 Promoting mental health
in children and adolescents by using the REThink online thera-
peutic game: using empirically tested psychological contents.
Revista de Neurologie si Psihiatrie a Copilului si Adolescentului
din Roménia 22.

Karena Leppert BK, Elmar Brihler Bernhard Strauf3. (2008) Die
Resilienzskala (RS) - Uberpriifung der Langform RS—-25 und einer
Kurzform RS-13. In: Klinische Diagnostik und Evaluation. Got-
tingen: Vandenhoeck Ruprecht 226-243.

Schniering CA, Rapee RM (2002) Development and validation of
a measure of children’s automatic thoughts: the children’s auto-
matic thoughts scale. Behav Res Ther 40:1091-1109. https://doi.
org/10.1016/s0005-7967(02)00022-0

GraphPad. Randomly assign subjects to treatment groups. In:
GraphPad; 2022

Morris SB (2007) Estimating effect sizes from pretest-posttest-
control group designs. Organ Res Methods 11:364-386. https://
doi.org/10.1177/1094428106291059

Carlson KD, Schmidt FL (1999) Impact of experimental design
on effect size: Findings from the research literature on training. J
of appl psychol 84:851-862. https://doi.org/10.1037/0021-9010.
84.6.851

Corp. I. IBM SPSS Statistics for Windows. In: 28.0. ed. Armonk,
NY: 2021

R Core Team. R: A language and environment for statistical com-
puting: Vienna, Austria: R Foundation for Statistical Computing;
2022

Adobe Inc. Adobe Illustrator. In: 2019

Moher D, Hopewell S, Schulz KF et al (2010) CONSORT 2010
explanation and elaboration: updated guidelines for reporting par-
allel group randomised trials. BMJ 340:c869. https://doi.org/10.
1136/bm;j.c869

Rosenberg AR, Bradford MC, Barton KS et al (2019) Hope and
benefit finding: results from the PRISM randomized controlled
trial. Pediatr Blood Cancer 66:¢27485. https://doi.org/10.1002/
pbc.27485

Rosenberg AR, Bradford MC, McCauley E et al (2018) Promoting
resilience in adolescents and young adults with cancer: results

51.

52.

53.

54.

55.

56.

57.

58.

from the PRISM randomized controlled trial. Cancer 124:3909—
3917. https://doi.org/10.1002/cncr.31666

Geirhos A, Domhardt M, Lunkenheimer F et al (2022) Feasibil-
ity and potential efficacy of a guided internet- and mobile-based
CBT for adolescents and young adults with chronic medical con-
ditions and comorbid depression or anxiety symptoms (youth-
COACHCD): a randomized controlled pilot trial. BMC Pediatr
22:69. https://doi.org/10.1186/s12887-022-03134-3

Marciano L, Ostroumova M, Schulz PJ et al (2022) Digital
media use and adolescents’ mental health during the Covid-19
Pandemic: a systematic review and meta-analysis. Front Public
Health. https://doi.org/10.3389/fpubh.2021.793868

Firth J, Torous J, Stubbs B et al (2019) The “online brain”: how
the Internet may be changing our cognition. World Psychiatry
18:119-129. https://doi.org/10.1002/wps.20617

Lewis P, Klineberg E, Towns S et al (2016) The effects of
introducing peer support to young people with a chronic ill-
ness. J Child Fam Stud 25:2541-2553. https://doi.org/10.1007/
$10826-016-0427-4

Fladeboe KM, Scott S, Comiskey L et al (2022) The Promoting
resilience in stress management (PRISM) intervention for adoles-
cents and young adults receiving hematopoietic cell transplanta-
tion: a randomized controlled trial protocol. BMC Palliat Care
21:82. https://doi.org/10.1186/s12904-022-00966-9

Bjorkqvist M. Asking for a friend : Youths experience with youth
health centres in Sweden [Student thesis]. 2020: 67.

Jang M, Vorderstrasse A (2019) Socioeconomic status and racial
or ethnic differences in participation: web-based survey. JMIR Res
Protoc 8:e11865. https://doi.org/10.2196/11865

Santos T, de Matos MG, Marques A et al (2016) Adolescent’s
subjective perceptions of chronic disease and related psychosocial
factors: highlights from an outpatient context study. BMC Pediatr
16:211. https://doi.org/10.1186/s12887-016-0748-x

@ Springer


https://doi.org/10.1016/s0005-7967(02)00022-0
https://doi.org/10.1016/s0005-7967(02)00022-0
https://doi.org/10.1177/1094428106291059
https://doi.org/10.1177/1094428106291059
https://doi.org/10.1037/0021-9010.84.6.851
https://doi.org/10.1037/0021-9010.84.6.851
https://doi.org/10.1136/bmj.c869
https://doi.org/10.1136/bmj.c869
https://doi.org/10.1002/pbc.27485
https://doi.org/10.1002/pbc.27485
https://doi.org/10.1002/cncr.31666
https://doi.org/10.1186/s12887-022-03134-3
https://doi.org/10.3389/fpubh.2021.793868
https://doi.org/10.1002/wps.20617
https://doi.org/10.1007/s10826-016-0427-4
https://doi.org/10.1007/s10826-016-0427-4
https://doi.org/10.1186/s12904-022-00966-9
https://doi.org/10.2196/11865
https://doi.org/10.1186/s12887-016-0748-x

	Titelblatt_Bischops_final
	Bischops_Resilience
	Resilience strengthening in youth with a chronic medical condition: a randomized controlled feasibility trial of a combined app and coaching program
	Abstract
	Introduction
	Methods
	Participants and setting
	Outcome measures
	Sociodemographic questionnaire for youth and parents
	Coaching and app game evaluation questionnaire
	Resilience Scale 13 (RS-13)
	Children’s Automatic Thoughts Scale (CATS)
	Study design
	Intervention
	REThink game app
	Cognitive behavioral therapy-based online coaching

	Statistical analysis

	Results
	Recruitment and attrition
	Sample characteristics
	Acceptance and evaluation of REThink app
	Acceptance and evaluation of coaching intervention
	Resilience and intervention effects
	Automatic negative thoughts and intervention effects

	Discussion
	Conclusion
	Acknowledgements 
	References





