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Abstract

Background: Youth mental health problems are a major public health concern. Anxiety and depression are among
the most common psychological difficulties. The aim of this study is to evaluate an optimized version of a promis-

ing indicated group intervention for emotional problems. The program (EMOTION Coping Kids Managing Anxiety
and Depression) targets school children 8-12 years with anxious and depressive symptoms and examines three
factors. Factor 1 compares the standard EMOTION intervention delivered in 16 group-based sessions (Group), versus

a partially-digital EMOTION intervention (DIGGI) delivered as eight group sessions and eight digital sessions. Both
versions use virtual reality technology (VR) to improve behavioral experiments. Factor 2 compares parent participation
in a 5-session parent group (high involvement) versus sharing information with parents via a brochure (low involve-
ment). Factor 3 compares the use of a measurement and feedback system (MFS) designed to help group leaders tailor
the intervention using feedback from children with no MFS.

Methods: Using a cluster-randomized factorial design, 40 schools across Norway will be randomized to eight differ-
ent experimental conditions based on three, two-level factors. To assess internalizing symptoms in children, children
and their parents will be given self-report questionnaires pre-, post-, and one year after intervention. Parents also
report on demographics, user satisfaction, personal symptoms and perception of family related factors. Teachers
report on child symptoms and school functioning. Group leaders and the head of the municipal services report on
implementation issues. The primary outcomes are changes in depressive and anxious symptoms. Some secondary
outcomes are changes in self-esteem, quality of life, and user satisfaction. Questions regarding the consequences of
the COVID-19 pandemic are included. Treatment fidelity is based on checklists from group leaders, and on user data
from the participating children.

Discussion: This study is a collaboration between three regional centers for child and adolescent mental health
in Norway. It will provide knowledge about: (1) the effect of school-based preventive interventions on anxiety and
depression in children; (2) the effect of feedback informed health systems, (3) the effect and cost of digital health
interventions for children, and (4) the effect of parental involvement.
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Background

Mental health problems in children are a major public
health concern. Anxiety disorders are among the most
common psychological difficulties, with studies indi-
cating that 23.9% of children 6-8 years and 31.9% of
adolescents have had an anxiety disorder at some point
during their life [1]. Depression is also common, with
studies indicating that up to 14.3% of adolescents have
had a depressive episode [2]. Yet, anxiety and depres-
sion in children often go undetected in the specialist
services in Norway [3]. Moreover, subthreshold anxiety
and depression, which also considerably reduces daily
functioning, may affect even larger numbers of children
[4]. From 2015, the responsibility for treating mild to
moderate depression and anxiety in Norway shifted
from specialized mental health clinics to first line ser-
vices [5]. There is, therefore, a great need for standard-
ized assessments and interventions in first line services.

Promising interventions for emotional problems
Developing integrated evidence-based interventions
(EBI) that target multiple, but related, emotional prob-
lems (i.e., a transdiagnostic approach), has been an
important task for the research group involved in the
ECHO study. The study uses an optimized version of
the EMOTION intervention [6]. The EMOTION inter-
vention is based on cognitive behavioral therapy (CBT)
with parental involvement. Our research group recently
conducted a randomized controlled trial (RCT), the
TIM study, in 36 schools (N=873) across seven munic-
ipalities in Norway [7]. Screening of 1686 children in
this study identified 48% with high symptom levels of
anxiety or depression. Outcome results were positive
and indicated that the intervention can reduce symp-
toms of anxiety and depression and that the services
would benefit from optimized screening and interven-
tion methods [8-10]. International research supports
these results [11], reporting medium to large effect
sizes (0.38-0.79) for selective and indicated interven-
tions. The same study suggested that further investiga-
tion is needed to optimize effects when interventions
are transferred into routine practice.

ECHO explores three factors that might optimize
effects: (1) combining the psychosocial intervention
with a Measurement Feedback System (MFS), (2) com-
bining traditional interventions and internet-based
interventions, (3) including parents in the intervention.

MFS

In ECHO, group leaders can tailor the intervention
for each child through a MFS. New results concern-
ing the registration of personal aims in MFS for ado-
lescents [12] indicate that MFS can support the service
provider in enhancing the co-operation with youth and
help them stay focused on the aims of the intervention.
Results from a Cochrane report [13] on the effect of cli-
ent feedback identified different MFS instruments that
can be used in child health care. These instruments suf-
fer, however, from use of measures that are not well-
validated, have a rigid structure, are not adaptable, or
are too costly in use for large-scale distribution [14].

Internet-based interventions

One of the areas that was highlighted by the group
leaders in the TIM study was the overall length of the
intervention. Meta-analyses indicate that internet-
based interventions that reduce intervention costs
have the potential to provide small to moderate effect-
sizes when targeting anxious and depressive symptoms
within traditional interventions [15]. To explore this
further, the ECHO study evaluates the standard version
of EMOTION with a revised, digital version (DIGGI)
that conducts half of the sessions in an online format.

Parental involvement

Involving parents in CBT interventions targeting
depression and anxiety in children can have a posi-
tive effect on treatment outcomes [16]. Yet, parental
involvement has also yielded mixed results [17]. While
it may be desirable to include parents in separate par-
ent groups, resources to be able to run these groups are
scarce in first line services. It can also be difficult for
some parents to attend parent meetings.

The aims of examining these factors are to enable the
group leader to tailor the intervention through feed-
back for the specific child, to facilitate implementation
in the services, provide easier access for the children
through digital sessions, and make behavioral experi-
ments more accessible and realistic for the children
through use of VR technology. Including parents may
have the potential to support the intervention directed
to the child. Integrating self-directed internet-based
sessions along with traditional group meetings and
the distribution of self-help materials to parents may
reduce costs.
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The elements mentioned above have not previously
been evaluated together while optimizing an inter-
vention. They constitute three factors and are related
components that, properly combined, should form the
strongest intervention outcomes. It is therefore use-
ful that our multifactorial design allows for the test-
ing of interactions as well as main effects (factors), in a
design with equal distribution of all factors within each
main effect [18]. Promising advances are also offered
through use of new technology such as internet-based
sessions and virtual reality (VR) technology. Behav-
ioural experiments constitute an essential approach in
CBT. VR technology that provides realistic situations
can facilitate the child’s need for gradual exposure to
situations that might otherwise result in avoidance or
sadness. Through these VR situations, the group lead-
ers establish stimulus control and similar situations
can be rehearsed several times [19]. While not its own
factor, the use of VR was included in both versions of
the EMOTION intervention (Factor 2) because of its
strong potential to improve outcomes.

Method/design
The present study is a cluster randomized factorial
design, with three factors, each with two levels, giving
eight different experimental conditions randomized
to schools across three regions in Norway: south-east,
central, and north. Each of the 40 recruited schools
will therefore be randomly assigned to one of the
experimental conditions resulting in five schools per
condition (see Table 1).

The stages of the enrollment, intervention, and
assessment can be seen in Table 2.

Table 1 Experimental conditions of ECHO project
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Recruitment and eligibility criteria

School-aged children between eight and twelve years old
from third to sixth grade are eligible for participation.
The planned recruitment period of children and families
lasts for a maximum of two and a half years, starting in
spring 2020 until spring 2022. The recruitment of schools
starts autumn 2019.

School eligibility will be determined by region of the
country and municipality. School-size is a recruitment
criterion, as the participating schools need to have at
least one full class in each grade to increase the probabil-
ity of recruiting enough children to run an EMOTION
group. The study will be presented to key personnel
(principals at schools, heads of different primary care
health agencies) at each site. The person responsible for
each site or health agency will sign a statement of inten-
tion to participate in the study, while interested schools
will also sign an agreement to participate in the study and
are asked to nominate a contact person. The intervention
will be offered each semester (autumn/spring term) of
each school year. The plan is to include an average of five
children from each grade in each school every semester,
but group size may vary with between three and seven
children per group. The children are screened prior to
participation (T1) and assessed after the intervention
(T2) (see Table 2). One year after the end of the inter-
vention, the children will complete the same self-report
measures to identify possible long-term effects (T3), an
important goal for all preventive interventions. Respon-
sibilities of school contacts include informing teachers
and parents at the targeted grades about the study and
facilitating the completion of the child surveys at the
measurement times (T1-T3). Children are presented
with age-appropriate oral and written information about
the study. Parents are informed about the study during

Factor

Experimental condition number

1. Measurement feedback system (yes/

2. EMOTION coping kids (group/DIGGI*) 3. Parental

no) involvement
(high/low)
1 Yes Group High
2 Yes Group Low
3 Yes DIGGI High
4 Yes DIGGI Low
5 No Group High
6 No Group Low
7 No DIGGI High
8 No DIGGI Low

*The group version includes 16 sessions delivered in a group-format. DIGGI is a partially digital version with eight sessions delivered in group-format, and eight

sessions delivered as internet-based sessions
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Table 2 SPIRIT table for evaluation of the ECHO study
Study period
Enrolment? Allocation® After school allocation: Assessments and Intervention Close-out
Pre-I (T1) Intervention Post-l (T2) Post+1yr (T3)
Timepoint Coh1:Q12020 Q12020 Coh1:Q1 2020 Coh1:Q22020 Coh1:Q2 2021
Coh2:Q32020 Q32020 Coh2: Q3 2020 Coh2:Q4 2020 Coh2:Q4 2021
Coh3:Q12021 Q12021 Coh3: Q1 2021 Coh3:Q22021  Coh3:Q2 2022
Coh4:Q32021 Q32021 Coh4: Q3 2021 Coh4:Q4 2021  Coh4: Q4 2022
Coh5:Q1 2022 Coh5:Q1 2022 Coh5:Q2 2022 Coh 5:Q2 2023
Enrolment
Eligibility screen© X
Informed consent X
Allocation X
8 interventions X
Assessments
Primary outcomes (MASC & X© X X X
SMFQ)
Secondary outcomes except X X X X
User satisfaction, PIE Stigma X X
evaluation sheet Implementa-
tion components
KIDSCREEN-27, RCADS, attitudes X
towards EBPs, TWQ, ICS, ILS
Sustainability X

2 Enrollment occurs at the beginning of the semester prior to delivery of the intervention. Each cohort represents a group of children recruited during the semester

b Allocation (randomization) is conducted at the school-level, therefore allocation reflects when new schools joined the study

€ Study eligibility for individual children is based on their scores on the MASC and MFQ (primary outcome measures)

Coh cohort, Q quartile

parental meetings and receive a link to detailed written
information and electronic consent. Parents are invited
to consent on the child's behalf if they consider that their
child has more sad or anxious feelings than peers and the
child wishes to participate in a group. Both parents (or
one parent with single parent care) must provide a con-
sent before a child can participate. Presentations and vid-
eoclips are available to help recruit schools and children.
The recruitment of participants is reported in accord-
ance with the Consolidated Standards of Reporting Trials
(CONSORT) guidelines for clustered randomized trials
[20]. A project webpage (https://www.echo.r-bup.no) is
developed to enhance the communication between all
participants.

Inclusion criteria

After informed consent is provided by the parents, chil-
dren self-report on the Mood and Feeling Questionnaire
— Short form for depression (SMFQ) [21, 22] and Multi-
dimensional Anxiety Scale for Children (MASC-C) [23].
The MASC-C is a 39 items self-report assessing anxiety
in children and adolescents between 8 and 19 years. The

SMEQ [21] is a 13-items measure assessing cognitive,
affective, and behavioral-related symptoms of depres-
sion in children aged 8-18 years, with one added ques-
tion about suicidality. Children who score at least one
standard deviation above the expected mean score for
depression (SMFQ; M =3.8, SD 3.6, inclusion > 7 points),
anxiety (MASC-C; girls M =46, SD 15, inclusion>61
points; boys M =39, SD 15, inclusion > 54), or both, are
then invited to join the study. Mean score on the MASC-
C is based on Olason, Sighvatsson [24] and Villabg, Gere
[25]. Mean score on the SMFQ is based on Angold,
Erkanli [26] and Rhew, Simpson [22].

Exclusion criteria

There are few exclusion criteria. Children who may not
benefit from a group intervention (e.g., language prob-
lems, severe cognitive or developmental challenges) are
considered individually and exclusion is approved by
the local PI. The reasons for exclusion are documented
according to CONSORT guidelines.


https://www.echo.r-bup.no
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Intervention care and supervision

Intervention

The eight possible combinations of the factors MES (yes/
no), EMOTION (Group/DIGGI) and parental involve-
ment (high/low), are used to create a unique intervention
focusing on selected intervention elements.

Measurement-feedback system (MFS)

In close cooperation with the University of Oslo, we have
developed the MittEcho App (Norwegian, MyEcho trans-
lated) to address limitations of existing MFS, including
the use of not well-validated measures and a monetized
approach. The MittEcho App is freely accessible and
compatible for most versions of IOS and android operat-
ing systems. MittEcho gives children the opportunity to
assess their own progress by evaluating three idiographic
goals established by the children, and by measuring their
symptom levels derived from the Behavior and Feeling
Schedule ([27]; 6 items). All MittEcho results are sent
from the App to a secure, digital platform; The Service
for Sensitive Data (TSD). The MittEcho publication por-
tal is part of TSD and is a platform that group leaders
access to gain access to graphical displays of the partici-
pants’ collected feedback. Group leaders apply for secure
access to the MittEcho publication portal using their
national, digital ID. The data storage and sharing services
at TSD comply with the General Data Protection Regula-
tion (GDPR).

Group (16 sessions) versus a partially digital (8 4 8 sessions)
EMOTION version
The indicated transdiagnostic intervention EMOTION
[28] has been revised for this study to an intensive course
that runs over 16 sessions for 8 weeks. EMOTION is
based on CBT. The first half of the intervention focuses
on building skills, psychoeducation, emotion regula-
tion, and behavioral activation. The second half focuses
on practicing skills, maintaining activation, cognitive
restructuring and behavioral experiments. In the tradi-
tional group version, all 16 sessions are conducted in a
group-setting at school lead by two trained group lead-
ers. In the partially digital version (DIGGI), eight selected
sessions are conducted in a group setting, while eight are
delivered as internet-based automated sessions in which
children work on their own at home (approximately every
other session internet-based). The digital sessions created
for DIGGI are child-friendly and provide examples and
possibilities for rehearsal of coping strategies through fun
activities requiring little writing. For the purpose of this
study, DIGGI sessions are published on a platform that
enables the collection of user data.

Both versions of the revised EMOTION inter-
vention use VR during group sessions to conduct
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behavioral experiments in addition to in-vivo behavioral
experiments. VR has the potential to create realistic situ-
ations using 3-D videos with head-mounted display to
support behavioral experiments. For this purpose, several
short VR films have been created, showing challenging
scenes in the daily life of a school child (e.g., classroom
presentation with different levels of difficulty to accom-
modate the child’s need to handle difficult feelings and
approach avoided situations). Each VR film generates
questions to the child about feelings and thoughts in the
situations.

High versus low parental involvement

In high parental involvement condition, parents will be
invited to participate in a 5-session EMOTION parent
group [29]. In three of the five parent sessions, the child
participates together with the parents. The groups will
be running parallel to the child sessions with similar and
complementary topics. The parenting sessions focus on
creating a supportive home environment for the children
as well as transferring and practicing new skills together
with the children in joint group meetings. In the low
parental involvement condition parents are presented to
a self-help brochure [30] providing age-appropriate infor-
mation and advice about anxiety and depression.

Supervision

To support the group leaders in the delivery of the inter-
vention conditions, they will attend regular supervision
conducted by a trained cognitive behavioral supervisor.
The supervisors, in turn, will receive support from the
study coordinating central office (RBUP East and South).
Group leaders are also asked to complete fidelity check
lists for each session of the intervention.

Procedure

The study is registered at clinical trials (NCT04263558)
and is funded by a grant from the Kavli Trust Programme
on Health Research (project number 31/18). Additional
funding for the project is provided by The Center for
Child and Adolescent Mental Health — Eastern and
Southern Norway (RBUP East and South) and The
Regional Centers for Child and Youth Mental Health and
Child Welfare — Northern Norway and Central Norway
(RKBU North and RKBU Central, respectively).

Randomization

Participants are randomized at the school-level. The
schools are randomized into one of the eight different
experimental conditions. Each school agrees on par-
ticipation for approximately five semesters, entailing five
waves of data collection. The school randomization pro-
cedure is carried out in the statistical software R, using
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a function specifically written for the ECHO study by
the project statistician in collaboration with key person-
nel. The actual randomization (running the R function) is
witnessed by an objective third party. The function takes
two important aspects into account: (1) a balanced dis-
tribution of schools to the eight factors, even if the num-
ber of schools will be uneven, e.g. in case of new schools,
and (2) a balanced distribution of the varying workload
caused by the different conditions. The latter is to assure
that it is not possible to overload a service provider with
assignment of multiple resource demanding intervention
conditions.

The randomization procedure was performed in two
steps. In the first step, the municipalities were allocated
to the two most demanding conditions. These munici-
palities were randomly drawn proportional to the num-
ber of schools within the municipality to ensure that each
school had approximately the same probability of being
allocated to one of these conditions. After the munici-
palities were selected, one random school was selected
within each municipality. In stage 2, the remaining
schools were allocated to the remaining conditions. The
function that was used first sorted schools by size, then
divided them into size groups equal to the number of
remaining conditions. If one of the remaining conditions
was allocated to only five schools, one size group was
subsequently selected to have this condition reduced.
Within the size groups the schools were randomly allo-
cated to the remaining conditions so that the correct
number of schools are allocated to each condition.

For practical reasons, the EMOTION groups are lim-
ited to seven participants. When too many children are
eligible based on the results of the screening procedure,
seven of the eligible children are randomly invited to
child-groups. The randomization is performed through
an automated process in our data collection system
through which the children also respond to the screening
survey. The procedure ensures that it is random which
of the eligible students are first offered to be included. It
is important that also this selection is random, and not
based on non-random factors such as who first com-
pleted the assessment, assessment scores, or a school
contacts personal assessment of who (out of a list of eli-
gible students) might benefit most from the intervention.

The parents of the children who are excluded through
this randomization procedure, are informed why their
child is not invited to a group.

Blinding

Because of the nature of the current interventions, it is
not possible for the participants to be unaware of the
intervention condition they are assigned to after base-
line. Furthermore, schools are randomized to one of the
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conditions for the entire project period. Therefore, most
of the participants are aware of the treatment condition
prior to the baseline assessment.

Outcomes

Data are collected at three time points: T1 (pre interven-
tion), T2 (post intervention) and T3 (1-year post inter-
vention follow-up). Parents, teachers, group leaders, and
service leaders receive unique links to electronic sur-
veys via email or SMS. Children use unique, confidential
identifiers to access the child-survey using computers at
school. Because of the children’s ages, an adult is present
while they complete the questionnaire in order to clarify
potentially confusing questions. Both parents are asked
to complete the parent survey separately.

All measures have good psychometric properties and
have been adapted and used in Norway as well as in
international studies. We will use symptom measures
that are free of charge (e.g. Revised Children's Anxiety
and Depression Scale, RCADS, 31) together with estab-
lished copyright protected instruments (e.g. MASC),
aiming to develop measures and a MFS system with good
psychometric properties that is free to use for all service
providers.

Primary outcomes
The primary outcomes of interest for this study are
changes in level of depression and anxiety from pre- to
post-intervention and from pre-intervention to follow-
up. The null hypotheses for the primary outcomes of this
study are that there will be no differences in changes of
depression or anxiety scores between the three factors
(main effects). The primary outcome measures will be
based on two informants: children and parents.
Depression is assessed using the SMFQ [21], a 13-item
measure assessing cognitive, affective, and behavioral-
related symptoms of depression in children 8—18 years.
Anxiety is assessed using the MASC-C/P [23], a 39-items
self-report measure for adolescents between 8 and
19 years. Parents will use the parent version of the same
instruments.

Secondary outcomes
See Table 3.

Demographic information is collected from the service
provider, group leaders, children and parents.

Recruitment and participation
Recruitment and participation data will be reported for
available data from baseline.
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Table 3 Table for secondary outcomes in the ECHO study
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Instrument

Description

Beck self-Concept Inventory for Youth (BSCI-Y)

General Self-Efficacy Scale (GSE-6)

KIDSCREEN-27

Revised Child Anxiety and Depression Scale (RCADS C/P)

Behavior and Feelings Survey (BFS)

Stigma and Evaluation sheet

Idiographic aims

COVID-19 questions

Brief problem monitoring —teacher (BPM-T)

Teacher’s Report Form (TRF)

Performance in the academic subjects

Attitudes towards evidence-based practice (EBP)

Total workload Questionnaire, (TWQ)

The Implementation Climate Scale (ICS)

The BSCI-Y [36] is a 20-item 4-point Likert subscale from Beck Youth Invento-
ries—Second Edition (BYI-Il). The BSCI-Y subscale measures perceptions about
self-competence, potency, and positive self-worth. Reported Cronbach's alpha
for BSCI-Y is .83-.92 [37]

The GSE-6 is a short-form of the GSE [38], a psychometric scale designed to
assess optimistic self-beliefs to cope with a variety of difficult demands in life.
The GSE-6 has shown satisfactory validity and reliability with reported Cron-
bach’s alpha between .79 and .88 [39]

The KIDSCREEN-27 [40] is a 27-item scale used to assess generic health-related
quality of life. The scale has five dimensions: Physical Well-Being, Psychological
Well-Being, Autonomy & Parents, Peers & Social Support and School Environ-
ment. Internal consistency values (Cronbach'’s alpha) range between .79 (Physi-
cal Well-being) and .84 (Psychological Well-being) for the different dimensions
for the self-report versions [41]

The RCADS C/P [31] is a 47-item, children self-report questionnaire. Convergent
and discriminant validity tests are favorable, and the measure has showed
greater correspondence to specific diagnostic syndromes than traditional
measures of anxiety and depression [42]

The BFS [27] is a brief, 12-item rating scale designed to facilitate efficient
progress-monitoring during youth psychotherapy. Iltems are rated on a scale
from 0 (not a problem) to 4 (a very big problem). Three scale scores can be
derived: Internalizing Problems (sum of items 1-6), Externalizing Problems
(sum of items 7-12), and Total Problems (sum of items 1-12). Item 1-6 will be
used in the MittEcho App

The Stigma and Evaluation sheet [43] measures overall user-satisfaction and
participants’ experiences of stigmatization. A Norwegian translation of this
10-item instrument with a 10-point scale is used

The Idiographic aims are based on a self-report assessment tool for adolescents
[44] and have been adjusted for use with children in the ECHO study. The
instrument enables the respondents to define their most important aims in
the MittEcho App to be addressed during sessions

The COVID-19 questions are 9 self-constructed questions for parents and children
measuring the impact of COVID-19, see Additional files 2, 3

The BPM-T is an 18-item version of the Child Behavior Checklist scale (CBCL). The
CBCL is a component of the Achenbach System of Empirically Based Assess-
ment (ASEBA, 45). The BPM-T provides a uniform problem scale assessing
both behavioral and emotional problems in school with good reliability and
construct validity [46]

Academic performance and school adaptation measures are based on an
adapted version of two factors from TRF. The TRF is a component of the ASEBA
[45] and is used to investigate problem areas as well as academic achievement
and adaptive functioning at school

The Performance in the academic subjects Norwegian, English, mathematics, and
social studies will be rated by the teacher on a scale from 1 (far below mean)
to 5 (far above mean) compared to children of the same age. Based on these
ratings a mean score will be calculated representing academic performance.
School adaptation is based on evaluations of four elements: how hard the child
is working, behavior, learning and how happy the child seems to be compared
to children of the same age. The scale ranges from 1 (far below mean) to 5 (far
above mean) and a mean score will be calculated

Six questions regarding attitudes towards evidence-based interventions will
be asked. These questions are previously used in a large Norwegian study,
investigating important factors related to cooperation and quality in services
for children and their families [47]

The TWQ [48] includes 15 questions regarding autonomy and workload that will
be used to assess these important parts of the group leader’s work situation

The ICS [49] will be used to assess the implementation context in the participat-

ing agencies. The original psychometric properties are good, and the instru-
ment is currently being investigated in a Norwegian context [50]
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Table 3 (continued)
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Instrument

Description

The Implementation Leadership Scale (ILS)

Post-intervention questionnaire (PIE)

Implementation components

Sustainability

Columbia Impairment Scale (CIS)

Parenting to Reduce Child Anxiety and Depression Scale (PaRCADS)

The General Functioning subscale of the Family Assessment Device (FAD)

Parental Bonding Instrument (PBI)

Hopkins Check List (HSCL-10)

Cost data

The ILS [51] will be used to assess to what extent the leaders in the services
support and promote implementation of evidence-based interventions.
The psychometric properties have shown excellent internal consistency and
convergent and divergent validity for the original version

The PIE, a self-developed questionnaire (see Additional file 1) regarding experi-
ences and satisfaction with running EMOTION groups. After the groups are
finished, the group leaders will be asked to evaluate their experience running
the groups, level of supervision, and how satisfied they are in general with the
manual and conducting the intervention. Additionally, we will ask more spe-
cifically questions regarding the group leader’s experience with the different
factors and use of VR technology

From the Measures of Implementation Components [52], we include 43 ques-
tions regarding “implementation climate”at post group and one year after
finishing the last group to assess how the intervention is integrated into the
service

One self-developed question regarding sustainability ("Are your service still
running EMOTION groups?”) with a follow-up question on “why/why not” will
be included one year after the groups are finished to both group leaders and
service leaders

The CIS parent version [53] is a 13-item scale assessing general impairment in
various functional domains, including relations with family members at home,
relations with peers, school functioning, and involvement in general interests
and activities. The CIS has shown high internal consistency (a=.89) and test-
retest reliability (ICC=0.89) and strongly correlates with other outcomes, such
as mental health service utilization [53, 54]

The PaRCADS [55] is a 79-item, 10-subscale instrument developed to assess
parenting and 5 of the scales are used in the present study: Rules and con-
sequences for child, Health habits, Managing emotions, Setting goals and
dealing with problems, Dealing with negative emotions. [tems are scored on
a five-point scale (almost never -almost always), or, for hypothetical questions
(very unlikely—very likely). The instrument has shown adequate psychometric
properties in one study

The FAD [56] is a 12-item, self-report designed to map families healthy and
unhealthy functioning using the General family functioning subscale. Each
item is rated on at 4-point scale from strongly agree to strongly disagree.
Previous research has shown high validity and test-retest reliability for the
scale [57]

The PBI [58], is a 16-item scale, answered by parents containing three subscales:
warmth, authoritarianism and protection [59]. Psychometric properties of the
PBI have been reported in a Norwegian study by Rimehaug and colleagues
[60], with alpha coefficients ranging between .76 and .86. Validity has been
established in several studies, and the stability of the instrument has been
shown to be good

The ten-item HSCL-10 has shown good psychometric properties [61]. It has also
demonstrated good sensitivity and specificity for detecting psychological
symptoms. The HSCL-10 consists of 10 items on a four-point scale ranging
from 1="not at all'to 4 ="extremely’

Cost data will be collected regarding direct costs related to material, training,
trainer payment, supervision, salary to group leaders for attending training,
supervision, conducting sessions, and costs with the technical MFS platform.
Costs regarding child use of mental health service, time lost from work for
parents will also be estimated

Participant retention

Data management

Contact with participants’ families is maintained by  Data will be obtained via electronic surveys from parents,
school personnel and automatically generated remind-  teachers and children, using web-based questionnaires
ers to complete questionnaires are sent via email or at baseline (T1), immediately after the intervention

SMS.

(T2), and at 12-month follow-up (T3). Data from group
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leaders and service leaders will also be obtained through
electronic surveys, but at different time points than the
other informants. Data are collected and managed by an
independent data collection team at the study coordinat-
ing central office (RBUP East and South). The systems
meet requirements for data security and EU’s data pro-
tection regulation (GDPR). Data analysis and data clean-
ing will be performed by the study investigators. Data are
stored on a secure server during the study and analysis of
results. Project staff have access to the final trial dataset.
Upon completion of the study, the data are anonymized
and archived according to Norwegian law. Data collected
with the Mitt Echo App will be obtained every week of
the intervention from children in schools assigned to the
MES condition. User data (e.g. time and duration of use)
from the children and group leaders in this condition will
be accessible. Canvas (a learning and communication
platform) will produce user data from children assigned
to the digital condition (DIGGI) and be collected.

Data analysis

The study is carried out in schools and therefore data
analyses will be conducted in a multilevel modeling
framework to account for non-independence of the par-
ticipants at the school level.

Sample size

The power estimation was based on an assumption of
independence in the data (see Table 4, line A). The power
was then adjusted on the need for a multi-level approach,
as cases will be clustered in schools (see Table 4, line B)
[32, 33]. The desired significance level is p=0.05 and
power is 0.80. The following additional conditions were
accounted for: (1) anticipated effect size (d) of the main
factors: 0.25 (conservative estimate), (2) the intraclass
correlation coefficient (ICC): 0.05 (estimate is based on
the level of school affiliation in Norway) [34], (2) average
size of the clusters =20 (i.e.: number of individuals within
each school in a 24-month intervention period). Ukou-
munne and colleagues’ equations ([33]; page 31 and 32)
and Altman’s recommendations are used [35].

The total of individuals should be at least N=796
across 40 schools. With eight experimental conditions,
5 schools will be assigned to each condition. With 40
schools, 20 children per school will be needed (see
Table 4, line B).

Planned statistical analysis
Several models will be run to test for the main treat-
ment outcomes, implementation outcomes, and related
research questions.

The analyses will involve changes in outcome vari-
ables. A combination of linear mixed models and latent
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Table 4 Number of participants and clusters required in a
multilevel study

Assumed ICC Design effect Nindiv n/cluster N schools
0.00 - Base model 1 400 20 20

B 0.05 - Two-level 1.95 800 20 40
model

Design effect=1+(n.— 1)
ICCintraclass correlation coefficient, n number of pupils

*ICC (n.=average number of individuals in a cluster = 20)

growth curve analyses will be used to identify differ-
ences between treatment groups, as well as change rates
in growth over time. Based on the experience from the
previous study, the rate of missing data due to electronic
data collection will be low. Otherwise, missing data will
be accounted for using full information maximum likeli-
hood in growth curve analyses and restricted maximum
likelihood techniques in mixed effects models where
applicable, well-established techniques that allow for the
inclusion of all available data.

To investigate the psychometric properties of some
instruments initial exploratory factor analyses will be
performed to investigate which factors we are able to
obtain from our sample. Further, confirmatory factor
analysis will be used. Correlations between subscales will
be computed using Pearson’s r. Internal consistency for
the subscales will be measured with Cronbach’s alpha.

Data monitoring committee

There is no formal establishment of a data monitoring
committee for this project; this is generally not consid-
ered a necessary function for a research project of this

type.

Cost

The costs of the interventions are evaluated by calculat-
ing direct costs related to material, training, trainer pay-
ment, supervision, salary to group leaders for attending
training, supervision, conducting sessions, and costs with
the technical MFS platform. An estimate of per-child
costs is included in the final report to funders, along
with additional estimates of costs incurred by the trial
research team.

Discussion

The present study will promote much needed research
and innovation for optimizing service provision in first
line health services to aid the alarmingly high number of
school children who suffer from clinical and subthresh-
old levels of anxiety and depression. The effect of differ-
ent versions of an evidence-based intervention for these
children will be assessed using a cluster randomized



Neumer et al. BMC Psychol (2021) 9:97

design involving 40 schools across Norway. The aim is to
create a framework that allows more evidence-based psy-
chosocial interventions to be provided at a lower cost to
society.

National collaboration

The study is an active collaboration project between three
regional centers in Norway responsible for work with
mental health problems among children and adolescents:
RKBU-north, RKBU-central, and RBUP east and south.

International collaboration

Professor Philip C. Kendall at Temple University in
Philadelphia, PA, USA and Dr. Linda Collins have been
involved in the project planning, design and are involved
in advising, data analysis, and publication of results.

Trial status

The trial began recruiting schools in autumn 2019
(Actual Study Start Date, February 13, 2020) and is con-
tinuing through spring of 2022. Data collection pre/post
will finish in spring/autumn 2022 with the last follow up
assessment autumn 2023.

Trial registration: Clinical Trials NCT04263558, first
posted on February 11, 2020, last updated on January 25,
2021.

Secondary registration: Kavli Trust Programme on
Health Research (31/18).

Primary sponsor: The Center for Child and Adolescent
Mental Health — Eastern and Southern Norway (RBUP
East and South), Gullhaugveien 1-3, 0484 Oslo, mail@r-
bup.no and.

Protocol version: November 2020.

Ethics and dissemination

Changes to the protocol

Changes to the project are made in the Standard Oper-
ating Procedures. These changes are recorded and main-
tained by the central investigator from RBUP East and
South. Changes which are not merely procedural but may
impact the experience of the participants in the study are
reported to the Regional Committees for Medical and
Health Research Ethics for approval.

Confidentiality

Study participants are provided study IDs. A study key
with the participant’s name and ID are stored in a secure
internal server at RBUP East and South, separate from
the participants survey answers and user data. That is,
researchers only access and analyze deidentified personal
data. Reporting of outcomes will be done using aggregate
data.
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Contact for scientific inquiries should be addressed to
the central scientific investigator, Simon-Peter Neumer,
simon-peter.neumer@r-bup.no.

Dissemination of results will be through scientific pub-
lications, the project webpage, reports to the funder, and
press releases to news media. Three Ph.D. students who
are part of the project team will publish and publicly
defend dissertations relating to the study. Planned scien-
tific publications include primary outcomes, secondary
outcomes, psychometrics, and implementation results.
The project team has adopted the Vancouver Protocol for
determination of authorship of scientific publications.
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