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Abstract

Acceptance and commitment therapy programs have rarely been used as preventive tools for alleviating stress and enhancing
coping skills among adolescents. This randomized controlled trial examined the efficacy of a novel Finnish web- and
mobile-delivered five-week intervention program called Youth COMPASS among a general sample of ninth-grade
adolescents (n =249, 49% females). The intervention group showed a small but significant decrease in overall stress
(between-group Cohen’s d = (0.22) and an increase in academic buoyancy (d = 0.27). Academic skills did not influence the
intervention gains, but the intervention gains were largest among high-stressed participants. The results suggest that the
acceptance and commitment based Youth COMPASS program may be well suited for promoting adolescents’ well-being in

the school context.
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Introduction

Around 10-20% of adolescents in the West suffer from
symptoms of stress, anxiety, and depression (Polanczyk
et al. 2015; WHO 2014), which may hinder academic
achievement (Cortiella and Horowitz 2014). However,
individual factors, such as academic buoyancy, which refers
to a student’s capacity to overcome everyday academic life
setbacks and challenges successfully (Martin and Marsh
2009), may protect from the effects of psychological dis-
tress in the school context. New easily applicable methods
are called upon to prevent and mitigate adolescents’
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psychological distress and to support academic buoyancy,
thereby potentially promoting adolescents’ subsequent
mental health and successful educational careers. In addi-
tion, intervention methods should work equally well for
adolescents with poor academic skills and those with nor-
mally developing skills.

There are a plethora of studies of adult populations
showing that brief modern therapeutic methods and pro-
grams based on acceptance and commitment therapy are
effective in the treatment of a variety of psychological
conditions, including stress, depression, and anxiety (Flax-
man et al. 2013; Hayes et al. 2012; Powers et al. 2009; Ruiz
2012). Moreover, a growing number of studies has used the
acceptance and commitment approach in the treatment of
adolescents, that is, 11-16-year-olds, for example, to alle-
viate depression (e.g., Petts et al. 2017), to alter behavioral
outcomes (e.g., Armstrong et al. 2013), and to relieve
physical conditions, such as pain (e.g., Wicksell et al.
2009). In general, acceptance and commitment approach
based interventions for adolescents have shown positive
effects in alleviating psychological symptoms, increasing
quality of life, and enhancing psychological flexibility
(Swain et al. 2015). However, studies in school settings are
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rare. Most of the previous studies have focused on clinical
samples, that is, on participants who have significantly
elevated psychological or physical symptoms or diag-
nosable disorders. In addition, in previous studies, the study
designs and intervention programs have often been either
poorly specified or included only some elements of the
acceptance and commitment therapy protocol (Swain et al.
2015). Thus, due to previous research limitations, more
information is needed on the usability of acceptance and
commitment based interventions among adolescents in
alleviating stress and promoting coping with academic
setbacks in school settings.

Over the last few years, new web- and mobile-based
acceptance and commitment interventions have emerged
and have been used successfully among adult participants
(e.g., Lappalainen et al.,2014a; Lappalainen et al. 2014b;
Lappalainen et al. 2015; Puolakanaho et al. 2018) and
university students (Résédnen et al. 2016). It is likely that
mobile-based interventions are also suitable for adolescents
who are familiar with using modern technology in their
everyday lives. However, no previous studies exist in which
web- or mobile-based acceptance and commitment pro-
grams have been used with adolescents to enhance their
stress coping. In contrast, interventions have hitherto been
carried out in face-to-face meetings either individually or in
groups. Consequently, the aim of this study was to examine
whether the novel web- and mobile-based acceptance and
commitment program influenced stress symptoms and aca-
demic buoyancy in the school setting in a general (non-
clinical) sample of ninth-grade adolescents. In addition, the
study examined whether the efficacy of the acceptance and
commitment intervention differs based on whether an ado-
lescent has poor academic skills.

Applying the Acceptance and Commitment Model to
Adolescents

Acceptance and commitment therapy is described as a third-
wave cognitive therapy developed by Hayes et al. (1999),
and it focuses on recognizing participants’ own thoughts
and emotions, as well as their connections to concrete
behavior. More specifically, acceptance and commitment
intervention models combine mindfulness and acceptance
with behavioral principles and an understanding of personal
values. Mindfulness refers to a state of consciousness in
which attention is focused on present-moment phenomena,
and acceptance refers to a willingness to experience all
mental events (e.g., thoughts, emotions, and sensations)
without changing, avoiding, or controlling them. Beha-
vioral principles are used to clarify one’s personal values
and to take actions that lead to goal accomplishment
(Hayes et al. 2006; Hofmann and Asmundson 2008;
Williams et al. 2008).
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Recent acceptance and commitment intervention models
have aimed to reinforce the six core psychological pro-
cesses: the ability to remain flexibly and purposefully in the
present moment and to be mindful of thoughts, feelings,
bodily sensations, and action potentials; keeping a
perspective-taking attitude on thinking and feeling; clar-
ifying one’s hopes, values, and goals in life; doing and
cultivating things in line with identified hopes, values, and
goals; willingly accepting unwanted feelings by taking
actions that are consistent with one’s hopes, values, and
goals; and increasing defusion skills, i.e., observing and
recognizing one’s thoughts that interfere with experienced
life events and valued actions and seeing them as thoughts
rather than literal truths (Flaxman et al. 2013; Hayes et al.
2012). Each of these processes is a psychological skill that
can be enhanced in any life domain with regard to unwanted
internal experiences or symptoms (e.g., thoughts, feelings,
and physical sensations). Therefore, acceptance and com-
mitment interventions are thought to be a trans-diagnostic
psychological treatments that potentially influences multiple
psychologically derived symptoms and life issues (Dindo
et al. 2017; Hayes and Hofman 2017). These theoretical
views also suggest that acceptance and commitment inter-
ventions may also work as preventive and early tools in
alleviating diverse psychological symptoms (here, stress)
and promoting well-being and health (here, academic
buoyancy). The above-mentioned acceptance and commit-
ment approach principles can also be used for planning
interventions for adolescents. However, many factors ought
to be considered when devising programs for adolescents
(Ciarrochi et al. 2012; Halliburton and Cooper 2015;
Hayes and Ciarrochi 2015; see also Steinberg 2002).

Adolescent Stress and Acceptance and Commitment
Interventions

Adolescents face multiple social, psychological, and physio-
logical changes simultaneously in different life domains
because of biological maturation, cognitive development,
evolving sexuality, school transitions, and changes in social
relationships, (e.g., Denham et al. 2009). In adolescence,
conflicts with parents tend to increase and closeness with
parents decreases as adolescents spend more time with their
peers and come to value friendships more highly. Adolescents
also face the challenges of learning to live independently and
building their own social network by exploring and building
their identities and starting romantic relationships (Steinberg
and Morris 2001). At the same time, many adolescents
experience stress in relation to school (e.g., Salmela-Aro et al.
2009; Seiffge-Krenke et al. 2012). Ninth-grade adolescents,
who formed the target group of this study and who are
finalizing their compulsory education, also face new personal
and academic challenges because, for example, they have to
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complete a great deal of school projects and have to clarify
their interests to be able to choose their future educational
path. All these issues may elicit stress and may even lead to
burnout (Salmela-Aro 2017) and other mental health-related
problems, such as substance abuse and self-harm behaviors,
anxiety, and depression (Avison 2010; Dyson and Renk
2006). It is also well known that stress experiences at younger
ages are related to various psychological symptoms and
clinical disorders in adulthood (Lee et al. 2014; Liu and
Alloy 2010; Mundy et al. 2015). Thus, there is a need for
effective strategies to protect youth from the dysfunctional
effects of stress.

In an American survey, over 30% of teens reported being
overwhelmed and depressed or sad due to stress (APA
2014). In a Swedish survey, 37% of girls and 22% of boys
reported that they were frequently stressed (Wiklund et al.
2012). Similar trends have also been reported in a Finnish
national school health survey (Finnish School Health Sur-
vey 2017), in which 32% of girls and 19% of boys reported
serious schoolwork-related tiredness during the two last
years of high school. Interestingly, the results of all these
studies propose that girls are more likely than boys to
experience stress (see also Wilhsson et al. 2016). These
alarming figures call for novel and easily applicable meth-
ods to prevent and mitigate adolescents’ stress and to sup-
port their coping skills.

Some previous studies demonstrate that acceptance and
commitment interventions can be effective in alleviating
adolescents’ stress. For instance, Burckhardt et al. (2016)
conducted an intervention study that included elements from
acceptance and commitment therapy and positive psychol-
ogy in a sample of high school students (n =267, aged 16—
17 years) in Australia. In their study, significant changes
with medium-to-strong effect sizes were observed in the
stress scores of students who commenced the program with
high stress, depression, and anxiety scores. Livheim et al.
(2015) conducted a pilot study in school settings of ado-
lescents who were screened for psychological problems in
Australia (n=66) and Sweden (n=32). In their study,
significant improvements in large effect sizes were reported
for stress. In his earlier study, Livheim (2004) conducted an
acceptance and commitment program for youth (n =230,
aged 16-19 years), which revealed significant changes in
stress and psychological flexibility that were also visible
after two years. It is notable that the above-mentioned stu-
dies involved participants from clinical samples, that is, all
the participants had elevated levels of psychological symp-
toms. Moreover, the interventions were implemented in
face-to-face group settings and were led by trained coun-
sellors. In contrast, no acceptance and commitment inter-
vention results were found in a recent large-scale study
conducted in school settings by teachers (Van der Gucht
et al. 2017). Thus, although there is some evidence of the

usefulness of acceptance and commitment interventions for
adolescents, no previous study has used web or mobile
technology to deliver the program individually to partici-
pants, which is the key topic of the current article.

Adaptive Coping and Acceptance and Commitment
Interventions

There are wide individual differences among adolescents in
their experiences of stress, as well as in how they respond to
or cope with stress (APA 2014). Building capacity for
academic buoyancy can help them cope with challenges in
academic life. Academic buoyancy refers to a positive and
optimistic attitude toward everyday academic setbacks and
an ability to deal with such setbacks in the course of
ordinary life (e.g., poor performance, competing deadlines,
performance pressure, difficult tasks; Martin and Marsh
2009). Academic buoyancy has been shown to be nega-
tively associated with psychological risks, such as school or
text anxiety, and with a lack of self-efficacy (Martin and
Marsh 2008, 2009).

Some theoretical frameworks have combined stress
management and the promotion of coping skills (e.g., Haase
2004), and these frameworks have been further tested in
adolescent interventions, usually among clinical samples
(e.g., Rosenberg et al. 2015). However, due to the trans-
diagnostic nature of acceptance and commitment interven-
tions and their proposed influence on deep psychological
functions (e.g., Dindo et al. 2017; Hayes and Hofmann
2017), acceptance and commitment based exercises can be
assumed to enhance adolescents’ self-awareness and inde-
pendence. These can be further expected to increase their
coping skills, such as academic buoyancy in the current
study, against stressors, as well as to alleviate experiences
of stress. A recent study (Hirvonen et al. 2018) found that
high levels of academic buoyancy were associated with a
lower level of stress later in school. As such, buoyancy can
be assumed a kind of counterforce against stress, although it
has not been studied in the acceptance and commitment
therapy context among adolescents.

Poor Academic Skills and Acceptance and
Commitment Therapy

Poor academic performance may expose students to
increased stress and psychological symptoms in comparison
with better-performing students. A history of difficulties in
learning and academic skills can lead, for example, to
experiences of struggle, more conflicts with teachers and
parents concerning homework, and increased negative
emotions, such as frustration and disappointment in every-
day learning situations (Cortiella and Horowitz 2014;
Polanczyk et al. 2015). Consequently, it is possible that
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students with poor academic skills are particularly at risk for
developing stress-related symptoms and could thus benefit
from stress-reducing interventions. Yet, while some studies
have noted that acceptance and commitment interventions
may reduce psychological symptoms among students with
academic challenges, there is little knowledge about whe-
ther acceptance and commitment interventions are similarly
effective for students with different academic skill levels.
Beauchemin et al. (2008) were able to improve the social
and academic skills of adolescents with learning disabilities
(n = 34) through five weeks of mindfulness exercises car-
ried out by their teacher. Tentatively positive effects have
also been shown in samples involving learning disabilities
and anxiety (Brown and Hooper. 2009). Interestingly, no
study has examined whether students’ academic skills
moderate the efficacy of acceptance and commitment
intervention in reducing stress and promoting academic
buoyancy. This was one of the aims of the present study.

Mobile and Web-based Interventions

A substantial amount of psychological interventions utiliz-
ing new digital technology has been developed over the past
few decades. Their usage is not restricted to place and time
and they are usually cost effective. In addition, they can be
used without a specific therapeutic background, and they
can provide new insights for different professionals, such as
teachers. According to Andersson and Titov (2014), digital
interventions are considered as efficient as face-to-face
therapies, especially when they include certain features,
such as motivation aspects and personal therapeutic support
(see also Wozney et al. 2017).

Over the last few years, new web-based acceptance and
commitment intervention programs have been developed
among adults, which have been shown to be efficient in
alleviating depression (Lappalainen et al. 2014a; Lappalainen
et al. 2015) and work-related stress (Kinnunen et al. 2018)
and in enhancing well-being (Lappalainen et al. 2014b). In a
recent randomized controlled study, Résdnen et al. (2016)
investigated the effects of a web-based acceptance and com-
mitment program in a sample of university students (n = 68;
ages 19-32 years) with varying levels of psychological dis-
tress. They found medium-to-large effect sizes in several well-
being measures. However, there is no study of adolescents
(aged 1216 years) in which an acceptance and commitment
intervention based program has been used and delivered uti-
lizing web and mobile technology.

The Current Study

The theoretical views presented above suggest that accep-
tance and commitment interventions may also work as
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preventive and early tools in alleviating diverse psycholo-
gical symptoms (here, stress) and promoting well-being and
health (here, academic buoyancy). In the current study,
using the knowledge gained from new, complete acceptance
and commitment intervention models for youth (e.g.,
Ciarrochi et al. 2012; Hayes and Chiarrochi 2015), a novel
five-week web- and mobile-delivered intervention program
called Youth COMPASS was developed. The main goal of
the study was to explore the effects of the Youth COM-
PASS program on overall stress, school stress, and aca-
demic buoyancy among ninth-grade adolescents, who were
in their last year of comprehensive school at the time of the
study and therefore also vulnerable to stress-related
experiences. The total sample of 249 adolescents was ran-
domized into two acceptance and commitment intervention
groups and a control group receiving only the usual support
from the school. Half of the participants were identified as
having poor academic skills.

The current randomized controlled trial study addressed
three main research questions. First, to what extent can
ninth-grade adolescents’ overall and school-related stress be
reduced and academic buoyancy enhanced through the five-
week web- and mobile-based acceptance and commitment
intervention known as Youth COMPASS? Second, do the
outcomes in the two intervention groups (which differed
from each other slightly in the amount of personal face-to-
face support) differ from each other regarding their efficacy,
and do they differ from the control group’s outcomes?
Third, do the adolescents’ poor academic skills moderate
the efficacy of Youth COMPASS in reducing adolescents’
stress and enhancing their academic buoyancy? Based on
the acceptance and commitment view, the intervention was
thought to enhance underlying psychological processes and,
through them, different well-being experiences. Conse-
quently, it was expected that the level of stress will decrease
and academic buoyancy will increase more in the two
intervention groups than in the control group. Because there
are no previous studies on the influences of poor academic
skills on acceptance and commitment intervention outcomes
among youth, no hypotheses were proposed for the last
question.

Methods
Study Design and Randomization

The Youth COMPASS intervention study is part of the
broader Stairway longitudinal research project, which aims to
provide research-based knowledge of the individual- and
environment-related factors that promote learning, well-being,
and successful educational transitions. A subsample (n = 249)
of students from the broader longitudinal study (n~800, here
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Fig. 1 Flowchart. Note: The
inclusion and exclusion criteria’
for the target population were as
follows: Belonged to the larger
longitudinal study basic group;
had written consent for
participating in the intervention;
was a native Finnish speaker;
and had previous data
concerning reading and math
skills and achievement scores
from grades 6 and 7.
Randomization? was conducted
in two phases: First, an equal
number of male and female
adolescents with poor academic
skills were identified. Second, an
equal number of same-sex
classmates who had normally
developed academic skills were
randomized into the study. All
participants were randomly
allocated into three study
conditions by an independent
researcher

Participant flow diagram
» (n=43)

Enrollment ] Longitudinal community sample with written consent for

participation in the Youth COMPASS N~800

selection of the target population1

l Inclusion and exclusion criteria’ for the

Randomized? (n = 249)

Population 1: Students with poor academic skills (n = 125)
Population 2: Randomly chosen students with normally developed

academic skills (n = 124)

v

l

Allocation

Allocated to the iIACTface
WhatsApp support group
N =83

Allocated to the iACT group n = 82

l

[ Pre-measurement ]

v

A

Allocated to the control group
n=284

Participated in pre-measurement
(n=281)

Did not participate in pre-
measurement (n = 2)

Participated in pre-measurement
(n =80)

Did not participate in pre-measurement
(n=2)

Participated in pre-measurement
(n=82)

Did not participate in pre-
measurement (n = 2)

Participated in post-
measurement (n = 77)

Did not participate in post-
measurement (n = 4)

called the basic sample), carried out in two municipalities in
Central Finland, were allocated for randomized controlled
trials for the Youth COMPASS intervention. The interven-
tions were carried out in the fall of the ninth grade (2017)
before the transition to upper secondary school.

The basic inclusion and exclusion criteria for study
participation were set (see Fig. 1) before the selection and
randomization. The selection of the target sample and its
randomization into the intervention and control groups
included two phases. In the first phase, two subsamples of
adolescents from the larger basic sample (1n~800) were
selected. First, a group of adolescents with poor academic
skills (n=125) (i.e., students who performed below the
16th percentile in reading or math tests during grades 6 and
7 [see a description of these tests in the Measures section] or
students who belonged to the lowest 16th percentile in
general academic achievement in their grade point average
at the end of grade 7) was identified (see also Table 1). This
cut-off definition identifies the same participants as a cate-
gorization defined as “1 deviation below the mean based on
the sample normal variation” (see, e.g., Landerl et al. 2009).

[ Post-measurement ] l

|

Participated in post-measurement
(n=80)

Participated in post-
measurement (n = 82)

Second, a similarly sized group of adolescents with no signs
of poor academic skills (n =124) was identified from the
same classrooms as the participants with poor academic
skills. In the second phase, the participants from these two
groups (n = 249) were further randomly allocated into three
study groups by an independent researcher: the iACTface
group, receiving both face-to-face and online support; the
iACT group, receiving only online support; and the control
group, receiving no additional support. Six of the rando-
mized adolescents withdrew from the intervention or they
could not be reached before starting the program, and no
data were available for them. Thus, the final sample of this
study consisted of 243 adolescents, 161 of whom took part
in the Youth Compass intervention: 81 adolescents parti-
cipated in the iACTface group and 80 in the iACT group.
The control group consisted of 82 adolescents. Pre-data
were available from 243 and post-data from 239 adolescents
(see Flowchart, Fig. 1). Written consent for participation
was obtained from both the adolescents and their parents
during the spring of 2017. The participants’ mean age at the
beginning of the study was 15.27 years (SD = 0.39), with
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Table 1 Participants in the different groups and analyses

Initial phase iACTface group iACT group Control group
characteristics (n=381) (n=80) (n=282)
Participants in the intention-to-treat analyses N (%)

Female 44 (54.3) 37 (46.3) 38 (46.3)
Male 37 (45.7) 43 (53.7) 44 (53.7)
Poor academic skills N (%)

Normally developing 41 (50.6) 40 (50.0) 40 (48.8)
academic skills

Poor academic skills 40 (49.4) 40 (50.0) 42 (51.2)
Reason for poor academic skills N (%)

Unknown reason for 18 (22.2) 16 (20.0) 18 (22.0)
poor academic skills

Reading problems 9 (11.1) 11 (13.8) 11 (13.4)
Math problems 7 (8.6) 7 (8.8) 8 (9.8)
Both reading and 6 (7.4) 6 (7.5) 5(6.1)

math problems

Participants in the per-protocol analyses N (% from the intention-to-treat
protocol)

64 (79.0) 58 (72.5) 82 (100)
Included/excluded cases (N) in the per-protocol analyses
Female 39/5 33/4 38/0
Male 25/12 27117 4/0

Two different analytical protocols (intention-to-treat and per-protocol)
were used, as recommended for intervention studies (Ranganathan
et al. 2016)

an almost equal number of boys (n=124; 51%) as girls
(n=119; 49%). Demographic and sample characteristics at
the baseline are provided in Table 2.

Coaches

In accordance with previous study recommendations
(Andersson and Titov 2014; Wozney et al. 2017) and
experiences in web-delivered interventions (e.g., Lappalai-
nen et al. 2015; Résdnen et al. 2016), the participants
received coaching and support from 31 acceptance and
commitment approach -trained undergraduate psychology
students (83% women). The coaches were students at the
bachelor’s (41%) or master’s (59%) level. They received a
total of 18 h of acceptance and commitment therapy training
and had access to weekly supervision by a licensed psy-
chologist during the intervention, four hours in total, plus an
extra two hours if needed. Half (48%) of the coaches
reported that they had little prior experience of using
acceptance and commitment programs, whereas 52%
reported that they regularly used acceptance and commit-
ment exercises in their studies and daily life. The coaches
conducted the preliminary and post-interviews (with the
iACTface group), introduced the participants to the inter-
vention program and procedure, and remained in weekly
contact with them (both the iACTface and iACT groups).
Each coach was assigned three to ten participants to follow.
They also participated in the pre- and post-measurements
(for all three groups).

@ Springer

The Group Protocols and Measurement Procedures
The iACTface group

The participants in the iACTface group received a web- and
mobile-delivered intervention program called Youth
COMPASS. Before the program, this group also had a face-
to-face meeting with their individually assigned coach,
which comprised a structured interview and discussion (45
min) about the adolescents’ current life situation. The
interview questions were shortened and adapted for the
adolescents from a psychosocial interview template (Stro-
sahl et al. 2012). These adolescents were also given oral
instructions and an instructions sheet with credentials for
the Youth COMPASS, which explained how to work in the
web program and how and when to complete the weekly
assignments. In a second face-to-face meeting, which fol-
lowed the five-week intervention, the adolescents in this
group were interviewed by the coach about their interven-
tion experiences. During the five-week intervention, these
adolescents had a short weekly contact with their coach via
instant text messages (using the WhatsApp mobile appli-
cation. See https://www.whatsapp.com/).

The iACT group

The participants in the iACT group received the same web-
and mobile-delivered intervention program as those in the
iACTface group. However, the iACT group participants had
no individual face-to-face meetings with their coach. Instead,
they received credentials and a brief introduction to the Youth
COMPASS program, instructions and an instructions sheet
for the web program, and a timetable for weekly assignments.
The iACT group participants also had short weekly contact
with their coach via instant text messages (SMS).

The control group

The control group was not provided with intervention
resources or feedback. They (as well as the iACTface and
iACT groups) only received normal support from the
school, such as the possibility to liaise with school health
professionals regarding psychological and other well-being-
related issues or to get personal support for learning
difficulties.

The Intervention Program

The Youth COMPASS is a five-week online program aimed
at enhancing adolescents’ psychological flexibility by
guiding them in exploring their interests, thoughts, emo-
tions and sensations, setting goals, and changing behaviors
according to their goals: learning acceptance, defusion, and
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Table 2 Sample characteristics Baseline All (n=243) iACTface group iACT group (n=80) Control group
in the three groups .
characteristics (n=381) n=2_82)
Age M (SD) 15.27 (0.39) 15.25 (0.30) 15.27 (0.33) 15.29 (0.50)
Gender
Female 124 (51%) 44 (54.3%) 37 (46.3%) 38 (46.3%)
Male 119 (49%) 37 (45.7%) 43 (53.8%) 44 (53.7%)
Mother tongue
Finnish 230 (94.7%) 77 (95.1%) 74 (92.5%) 79 (96.3%)
Other than Finnish 8 (3.3%) 3 (3.7%) 3 (3.8%) 2 (2.4%)
Bilingual (Finnish + 4 (1.6%) 1 (1.2%) 2 (2.5%) 1 (1.2%)
some other
language)
Living with
Mother and father 167 (68.7%) 52 (64.2%) 59 (73.8%) 56 (68.3%)
Only with mother or 20 (8.2%) 12 (14.8%) 4 (4.1%) 4 (4.9%)
father
Alternately with 38 (15.6%) 11 (13.6%) 12 (15.0%) 15 (18.3%)
mother and father
Others* 14 (5.7%) 4 (4.9%) 3 (3.8%) 7 (8.5%)

Parental Education (primary caregiver)

A/BIC (%)°

missing cases®

33/25/42 (%) 34/20/46 (%) 41/22/37 (%)
21 9 14

Living with mother and stepfather, father and stepmother, foster care or approved home. Parental education
level: °A = vocational upper secondary education or lower, B = vocational college degree, C = Bachelor’s
degree or higher. Information of education level was missing® in some cases

mindfulness skills (week 1), broadening these skills into
self-compassion (weeks 2-3), and learning adaptation skills
for use in the adolescents’ personal and social life (weeks
4-5). The program was inspired by the acceptance and
commitment intervention models for youth (e.g.,
Ciarrochiet al. 2012; Hayes and Chiarrochi 2015) and
especially by the experiences gained by university students
from the COMPASS program (Résdnen et al. 2016),
although the youth version was designed to be more playful,
and the exercises were shorter and modified into digital
form. The program consisted of short texts, pictures, video
clips, comic strips, and audio-based exercises and could be
accessed via PC, laptop, tablet, or mobile phone. Each of
the five modules was divided into an introduction and three
different levels, including a set of short exercises based on
the particular process of psychological flexibility. The par-
ticipants had to complete at least two exercises in each level
to be able to advance in the program. The first exercise was
mandatory, whereas the other exercises could be chosen
from a selection of four to seven short exercises. Thus, to
complete a week of exercises, the participants needed to
pass at least six different exercises, although it was possible
to complete all the exercises if they so desired. Most of the
exercises were offered in both written and audio-recorded
form. Around half of the exercises demanded more mental
orientation (such as the mindfulness exercises) and self-

reflection, while the other half required behavioral respon-
ses (such as doing an exercise, writing a response, or
seeking answers). Altogether, the intervention program
included more than 90 exercises, which were usually no
longer than five to 10 min.

The coaches were able to follow the progression of their
personally guided adolescents and to provide motivational
feedback via SMS once weekly using semi-structured
questions. Before giving feedback, the coach was instruc-
ted to check via the program’s platform whether the ado-
lescent had completed the weekly exercises. The weekly
feedback via SMS comprised three semi-structured ques-
tions (shown in Table 3): How are you doing? Please rate
your mood during the last week on a scale from 4-10 (4 =
very bad, 10 =very good). The scale from 4 to 10 is
commonly used in Finnish schools for grading schoolwork;
therefore, it was familiar for all of the participants. A
question related to each step, such as What is important to
you? What could you do today or tomorrow to add joy and
energy to your life? Do it! (This is an example from feed-
back questions for Module 1). When the adolescent replied
via SMS, the coach sent her/him an encouraging message
with a closing phrase: Looking forward to hearing from you
next week! If the adolescent did not reply, the coach was
instructed to send an SMS as a reminder, wait one day, and
re-send the SMS message with the feedback questions. If no
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answers were received, this procedure was repeated on the
fitth day with a message saying that the coach would
call the adolescent in a day or two. If no reply was received
after these three consecutive SMS messages, the coach
was instructed to call the adolescent. The structure and
content of the Youth COMPASS intervention are detailed
in Table 3.

Measures
Measures for assessing academic skills

The students’ academic skills—reading fluency, math skills,
and general academic achievement—were measured at
earlier stages (grades 6 and 7) as part of the broader long-
itudinal study. This knowledge was utilized in the selection
and randomization procedure (see study design and rando-
mization) as well as in the analysis to examine whether the
students’ academic skill levels influenced the intervention
results.

Reading fluency

Reading fluency was measured with three tests. Two word
reading tests — the Word Identification and Spelling Errors
tests (Holopainen et al. 2004; Kiuru et al. 2011)—and one
sentence reading test — the Salzburg Reading Fluency
Test (Landerl et al. 1997; translated into Finnish by Sini
Huemer)—were used.

In the first reading fluency task, the Spelling Errors test,
the students were instructed to search for spelling errors in
100 words; the time limit for the whole task was 3.5 min.
Each word included one error (an incorrect, extra, or
missing letter), which the students had to mark by drawing a
vertical line (for example, carot= car|of). The students
received one point for each correct line (maximum score
100). According to the manual (Holopainen et al. 2004), the
test—retest reliability of this task was 0.83—0.86.

The second reading fluency task, the Word Identification
test, contained 25 word chains, each with four different
words written without spaces between them (e.g., vaattur-
imustikkavalmishevonen [tailorbilberryreadyhorse]). The
students were instructed to draw an upright line between the
end and beginning of each identified word as fast and as
accurately as they could (e.g., vaatturilmustikkalvalmisl
hevonen). The students received one point for each correctly
drawn line within the time limit of 1.5 min, the maximum
number of points being 100. According to the manual
(Holopainen et al. 2004), the test-retest reliability of this
task was high: 0.70-0.84.

Third, in the short version of the Salzburg Reading
Fluency Test, the students were asked to read 36 sentences
one by one and to mark whether the meaning of each

sentence was true or false. This test is constructed in such a
way that the sentences are easy to understand so as to
capture reading fluency rather than reading comprehension.
A time limit of 1.5 min was used instead of the 3.5 min used
in the original test. The students received one point for each
correct answer, with a maximum possible score of 36.
According to the test manual, the reliability of the original
Salzburg Reading Fluency Test was .95 for second-grade
students and 0.87 for eighth-grade students. Cronbach’s
alpha reliability for the arithmetic mean across the stan-
dardized scores in the three reading tests were .87 in grade 6
(fall) and 0.89 in grade 7 (spring).

Math skills

Math skills were assessed with the Basic Arithmetic Test
(Aunola and Risénen 2007; see also Résédnen et al. 2009) in
grades 6 (fall semester) and 7 (spring semester). The test
contained tasks in addition, subtraction, multiplication, and
division. The students were asked to do mental calculations
and to write their answers on the test paper. The test con-
sisted of 28 tasks (e.g., 527 +31=7?; 15 -7=9; 12x28
=7), starting with easier tasks and getting progressively
more difficult. The time limit for completing the test was
three min. The students received one point for each correct
answer, with a maximum possible score of 28. Cronbach’s
alpha reliability was 0.82 in grade 6 and 0.85 in grade 7.

Measures used to evaluate the intervention results

Prior to the start of the intervention, the adolescents parti-
cipating in the randomized controlled trial (the iACTface,
iACT, and control groups) were called to a group-
administered assessment in the classrooms during regular
school hours. Pre-measurements were conducted in Sep-
tember to October 2017 and post-measurements in October
to November 2017. The interval between the first and sec-
ond measurements was seven weeks. The pre-
measurements were accomplished before the start of the
intervention, while the post-assessment questionnaires were
administered six weeks from the beginning of the inter-
vention. The questionnaires were administered to student
groups in their classrooms during regular school hours. The
primary focus in the current study was on experienced
overall stress, school stress, and academic buoyancy, which
were measured both in the pre- and post-assessments.
Adherence to the intervention program was assessed in the
post-measurement phase.

Overall stress

Overall stress was first explained to the participants in
written form: “Stress refers to a situation where people feel
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tensed, restless, nervous, or anxious and have difficulties
sleeping due to the things wandering in their mind.” Using a
six-point scale (1 =Not at all, 2=0Only a little, 3 =To
some extent, 4 = Quite much, 5=A lot, and 6 = Very
much; for the validity of the stress measure, see Elo et al.
2003), the participants were asked to answer “Do you feel
this kind of stress at the moment?” Cronbach’s alpha
between the pre- and post-phase measurements was 0.79. In
a broader community sample of Finnish ninth-grade ado-
lescents (N =879), the mean of overall stress was 3.06,
with a standard deviation of 1.4. These descriptive statistics
form an age-level comparison point for the level of overall
stress in the present sample.

School stress

School Stress was measured using a scale adapted from the
Health Behavior in School-Aged Children (HBSC) study
(Currie et al. 2012, see also Kémppi et al. 2012) conducted
by the World Health Organization. It comprises four items—
(“T have too much schoolwork™; “Schoolwork is difficult for
me”; “School work is tiresome”; “School-related things
bother me even in my free time”)—assessed on a five-point
Likert scale (1 =Completely disagree; 5 = Completely
agree). Composite scores for school-related stress were
created by calculating the mean of the students’ responses to
the four items. Cronbach’s alpha reliabilities were 0.77 for
the pre- and 0.80 for the post-measurements, respectively.

Academic buoyancy

The Academic Buoyancy Scale (Martin and Marsh 2008)
comprises four items (“I don’t let study stress get on top of
me”; “I'm good at dealing with school work pressures”; “I
don’t let bad marks affect my confidence”; “I'm good at
dealing with setbacks at school, e.g. negative feedback on
my work or poor results”), which were assessed on a five-
point Likert scale (1 =Completely disagree; 5= Com-
pletely agree). Composite scores for academic buoyancy
were created by calculating the mean of the students’
responses to the four items. Cronbach’s alphas for the scale
were 0.87 for the pre- and 0.89 for the post-measurement
phases of the study. In a broader community sample of
Finnish ninth-grade adolescents (N = 879), the mean of
academic buoyancy was 3.55 with a standard deviation of
0.89. These descriptive statistics form an age-level com-
parison point for the level of overall stress in the present
sample.

Adherence to the intervention

To assess adherence to the intervention, the number of tasks
fulfilled in the program were measured by asking the
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adolescents’ individually assigned coaches to circle the best-
suited option from the following alternatives: 1 = student
did not do any of the tasks, 2 = student did some tasks from
the first one or two modules, 3 = student did tasks from
three or four modules, 4 = student did at least two tasks from
all the 5 modules, and 5 = student did most or all the tasks
from the program. The adherence criterion (i.e., criterion for
the acceptable number of exercises and participation in the
intervention) was that the participant fulfilled tasks from at
least three modules (scored>3 in the adherence scale
above). The students who met the adherence criterion used
the Youth COMPASS program, on average, 6.62 different
days (SD =2.99 days) over the 5-week intervention. They
were also generally relatively satisfied with the intervention
M =7.83, SD = 1.15, range of scale =4-10).

Statistical Analysis

The main intervention results are reported using two ana-
lytical options: intention-to-treat and per-protocol (Ranga-
nathan et al. 2016). First, the analyses explored the
background of the study samples: success of randomization
(i.e., whether the three randomized groups were similar at
the initial stage of the study); adherence and attrition of the
participants, analyzing whether the adolescents who did
only a few or none of the intervention tasks from the first
module differed from those who successfully committed to
the intervention (i.e., fulfilled the adherence criterion).
Second, the analyses explored the group differences: the
results of the intention-to-treat analyses (i.e., differences in
the initial level and changes in overall stress, school stress,
and academic buoyancy in the three study groups using the
whole randomized sample, n = 243); the results of the per-
protocol analyses (i.e., the within- and between-group dif-
ferences as well as effect sizes among those participants
who fulfilled the adherence criterion). Finally, the analyses
explored the possible influencing (moderation) effects of
baseline stress and buoyancy levels and poor academic
skills on the outcomes of the intervention.

Statistical analyses were conducted using Mplus (version
7, Muthén and Muthén 1998) and IBM SPSS Statistics 24.
All analyses included the selected and randomized 243
participants, with only few missing values. The baseline
differences in the demographic measures in the three groups
were explored with generalized linear modelling tests and
chi-square tests. The differences in the initial level and in
the changes from the pre- to the post-assessment in the
different groups were analyzed using hierarchical linear
modelling (HLM) with full-information maximum like-
lihood estimation. HLM accounts for missing values at
random and includes all available data.

Effect sizes (ES) were reported using Cohen’s d and
were calculated as follows: First, the within-group ES was
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calculated by subtracting the mean scores of the pre-
measurement from the mean scores of the post-
measurement and dividing the score by the pooled stan-
dard deviation of the two conditions. Second, the corrected
between-group ES were calculated by subtracting group
difference in the pre-measurement phase from group dif-
ference in the post- measurement phase and dividing it by
the pooled standard deviation of the pre- measurement
phase. A between-group ES of 0.20 was considered small,
0.50 moderate, and above 0.80 large (Cohen 1988). In the
power analyses conducted before the study, it was estimated
that 20-30 participants per group would be the minimum
sample size necessary to observe moderate-level ES values
(d, 95% CI = .50-.80).

Results
Background of the Study Samples
Success of randomization

In the first phase, MANOVA tests were run for the con-
tinuous variables (overall stress, school stress, academic
buoyancy, and age at pre-measurement) and chi-square tests
for the categorical variables (gender and academic skills
status) to examine whether the three groups differed from
each other in the initial stage of the study. No significant
group differences were found (see Table 1), indicating that
the randomization was successful.

Adherence and attrition

All the participants (n=243) were included in the
intention-to-treat protocol analyses. The per-protocol ana-
lyses included the participants who fulfilled the adherence
criterion. A total of 64 (79%) and 58 (73%) participants in
the iACTface and iACT groups, respectively, met the cri-
terion (see Table 1 for the participants in the different
groups and different analyses).

Further analyses explored possible differences between
the participants who were left out of the per-protocol ana-
lyses and those who were accepted into it. The group dif-
ferences were studied based on the initial pre-measurement
scores in overall stress, school stress, academic buoyancy,
gender, and academic skills. The results indicated that the
participants who were left out reported lower stress (M =
2.43, SD = 1.4, n = 135) than those who continued with the
study (M =2.98, SD = 1.4, n =204 (2-tailed t-test: t(237)
=2.23; p =0.028). The participants who dropped out of the
study were mostly male (2-tailed t-test: t(55.7) =3.34, p =
0.001). No other differences were observed.

Gender differences

In both the intervention groups, a remarkable number of
male participants did not fulfill the adherence criterion for
the per-protocol analyses: 32% of the participants in the
1ACTface group and 40% in the iACT group. In addition, in
the sample for the per-protocol procedure, gender differ-
ences were observed in the initial level of overall
stress  (Girls: M =3.39, SD=1.37, n=109; Boys:
M =251, SD =1.21, n=95; 2-tailed t-test: t(202) = 4.86,
p =0.000) and academic buoyancy (Girls: M =3.29, SD =
0.80, n =109; Boys: M =3.88, SD =0.73, n = 96; 2-tailed
t-test: t(203) = 5.48, p = 0.000), but not in school stress or
academic skills. The possible effects of gender were mini-
mized using gender as a covariate in the per-protocol
analyses.

Differences in the Groups and Their Outcomes
Intention-to-treat analyses

In this phase, group differences in the initial level and
changes in the outcome measures (overall stress, school
stress, and academic buoyancy) were examined using the
whole randomized sample. Two different analyses were
conducted, in which the intervention groups (i.e. iACTface
and iACT) were contrasted with the control group (inten-
tion-to-treat analyses, n =243 in the three groups), and
gender was used as a covariate. The Mplus analyses and
Wald test showed no statistically significant changes (p >
0.05) in any of the outcome measures: The two different
intervention groups did not differ from the control group in
their changes during the intervention. Moreover, no differ-
ences were found in the changes between the male and
female participants in these groups, although there were
gender differences in the initial levels of stress and buoy-
ancy in all the analyzed groups (p < 0.001).

Per-protocol-analyses

The per-protocol analyses were conducted for the subsample
of participants, that is, those who successfully advanced in the
program. In this phase, however, the iACTface and iACT
groups were combined into one intervention group (n = 123),
whose stress, school-related stress, and academic buoyancy
scores were contrasted with those of the control group (n =
82). Gender was used as a covariate in the analyses. The Wald
test (one tailed) showed a statistically significant decrease in
overall stress (p =0.037) and an increase in academic buoy-
ancy (p =0.013) among all participants, but no clear indica-
tion of changes in school stress, although a tendency toward it
could be observed (p=0.057) (see Table 4) among male

@ Springer



Journal of Youth and Adolescence (2019) 48:287-305

Pre-M (SD)  Post-M (SD)  Post- and Pre-Wald Test change estimate
(df = 1), One-tailed p-values.

298
Table 4 Mean scores and Scalo Group
standard deviations at pre- and
post-measurement in the
intervention and control groups Overall Stress INTERVENTION
CONTROL
School Stress INTERVENTION
CONTROL
Academic INTERVENTION
Buoyancy CONTROL

3.10 (1.45) 291 (1.23) 3.19
280 (1.22)  291(1.33)  p=0.037*
2.84 (0.81)  2.84 (0.77) 2.49

3.00 (0.83)  2.85(092)  p=0.057
3.46 (0.83)  3.69 (0.75) 4.91
373(0.78) 374 (0.82)  p=0.013*

In the INTERVENTION group, the participants from the iACTface and iACT groups (n= 123) were

combined. CONTROL group n = 82

* = p<0.05
Table 5 Between-group and Scale Between pre-post (corrected  Within INTERVENTION PrePost  Within CONTROL Pre—
within-groups effect sizes Cohen’s d) Post
(Cohen’s d, corrected)

Overall Stress 0.22% 0.14 0.08

School Stress 0.18 0.01 0.17

Academic Buoyancy 0.27* 0.28* 0.01

In the INTERVENTION group, the participants from the iACTface and iACT groups (n=123) were

combined. CONTROL group n = 82
*=p<.05

participants whereas female participants this tendency was not
observed. The between-group effect sizes were small
(Cohen’s d = 0.22 for stress, d = 0.18 for school stress, and d
=0.27 for buoyancy), as were the within-group effect sizes
(see Table 5).

Moderation Effects
Influence of the initial levels of stress and buoyancy

Additional analyses were conducted to explore whether the
initial levels of stress and academic buoyancy affected the
results (using the sample selected for the per-protocol ana-
lyses, n=123). Based on earlier intervention studies
(Swain et al. 2015), it is possible that adolescents, who have
higher stress and lower buoyancy levels, would benefit
more from the intervention than those who have lower
stress and higher buoyancy levels at the initial phase of the
study. The results of the Wald test (one-tailed) and the
moderation analyses conducted in MPLUS confirmed the
results partly and showed that those who had higher base-
line overall stress (p <0.001) and higher baseline school
stress (p <. 05) had greater positive gains than those who
had a lower level of stress in the baseline state. In turn, the
gains in academic buoyancy were not connected to the
initial level of buoyancy (p>0.05). All analyses were
conducted using gender as a covariate.

Influence of academic skills

In the final step, SPSS analyses were conducted (using the
sample selected into the per-protocol analyses, n = 205) to

@ Springer

explore whether the adolescents with poor academic skills
(n =100) experienced a higher level of overall stress and
school stress and a lower level of academic buoyancy
compared to the participants with no signs of poor academic
skills (n = 105). Finally, Mplus analyses were conducted to
explore whether a poor academic skills status moderated the
changes in the intervention outcomes. The analyses were
conducted using separate intervention groups and by com-
bining them into one intervention group, which were con-
trasted with the control group. The results showed that the
students with poor academic skills did not differ from those
with normally developed academic skills and who experi-
enced changes in overall stress, school stress, and academic
buoyancy (all p-values > 0.05).

Discussion

Recent studies have shown that over 30% of adolescents in
the West suffer from stress and related symptoms, which
may have long-lasting effects on their subsequent health
development and educational careers. On the other hand,
individual factors, such as academic buoyancy, are pro-
posed to protect youth from the effects of stress. The
interesting question is whether modern brief therapeutic
methods, such as the acceptance and commitment inter-
vention model, could be modified and used to alleviate
stress and to promote academic buoyancy in the school
context. In the current randomized trial study, this issue was
explored in a school setting using a general (non-clinical)
sample of 249 adolescents, who were randomized into two
intervention groups and a control group. The aim of the
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present study was to investigate the efficacy of a novel five-
week web-based acceptance and commitment intervention
program called Youth COMPASS in reducing adolescents’
stress and promoting their academic buoyancy.

All participants in the Youth COMPASS intervention
performed short online tasks following the principles of
acceptance and commitment approach and had weekly
contact with a personal coach. Half of the adolescents in the
Youth COMPASS intervention group also had two one-
hour face-to-face meetings with their personal coach. The
study also explored whether the two intervention groups
differed from each other and whether the gains in the
intervention groups were larger than in the control group. In
addition, the study explored whether the adolescents’ poor
academic skills influenced the intervention results. The
results indicated that the two intervention groups did not
differ from each other in terms of gains during the inter-
vention, and in the following analyses, they were combined.
When the total number of participants (n = 243; intention-
to-treat analyses) were included in the analyses, no differ-
ences between the two intervention groups and the control
group were found. However, when those participants who
had fulfilled an acceptable number of tasks (at least three of
the five intervention modules; n =205; per-protocol ana-
lyses) were explored, statistically significant changes that
were in line with the expectations were observed in overall
stress and academic buoyancy in favor of the intervention
groups. Additional analyses also showed that those who had
higher stress in the initial stage of the study had greater
positive gains in interventions than those who had low
initial stress levels. Poor academic skills were found to have
no effect on the intervention results.

The main aim of the current study was to explore the
acceptance and commitment intervention effects on overall
and school stress. In line with the expectations, during the
5-week intervention period, a small but significant decrease
was observed in the level of overall stress in the interven-
tion group but not in the control group. A similar trend
regarding a group-level change was found in school stress,
though it was marginally statistically significant. Burckhardt
et al. (2016) conducted an acceptance and commitment
approach and positive psychology-based intervention in an
Australian school setting and showed a somewhat greater
change in stress (as well as in depression and anxiety).
However, their results varied considerably based on the
grade level of the participants. Further, in the last grade of
high school (a grade level comparable with that of the
current sample), the effect sizes were even smaller than in
the current study. Livheim et al. (2015) conducted a six-
week acceptance and commitment based group session
intervention aimed at decreasing stress among a small group
of Swedish youth. In their study, the participants showed an

impressive reduction in stress (d = 1.20 using the Perceived
Stress Scale), which is in line with Livheim’s (2004) earlier
intervention study. Thus, the results of the current novel
intervention are in line with earlier studies using normal
school samples, but they fall behind the gains in studies
using clinical samples.

This article also explored whether the intervention
influenced the adolescents’ academic buoyancy. This is
likely the first acceptance and commitment intervention
study in which academic buoyancy has been measured
among adolescents. Buoyancy refers to one’s capacity to
overcome everyday academic life setbacks and challenges
successfully (Martin and Marsh 2009), and it can be
assumed to be a kind of counterforce against stress. In line
with the expectations, the current study showed a small but
significant increase in academic buoyancy in favor of the
two intervention groups. The magnitude of the results is
comparable, though contrary, to the changes in overall
stress in the current study. The current findings support the
theoretical views of acceptance and commitment and its
assumed ability to influence multiple core psychological
skills (Dindo et al. 2017) and, via them, coping skills, such
as academic buoyancy. In other words, the results of the
current study propose that intervention increases self-
awareness, acceptance, and defusion skills in relation to
challenging situations in academic life. It likely also pro-
motes the ability to set personal goals, as well as the
courage to take independent actions in one’s life. These, in
turn, will enhance academic buoyancy.

The results of the current study are in line with the
promising results of some previous face-to-face interven-
tions (e.g., Burckhardt et al. 2016; Livheim et al. 2015), as
well as theoretical views on interventions involving ado-
lescents (Ciarrochi et al. 2012; Hayes and Chiarrochi 2015).
They also corroborate findings concerning the possibilities
of web and phone technology possibilities in interventions
(Andersson and Titov 2014; Wozney et al. 2017) and recent
empirical explorations of these possibilities among adult
participants (e.g., Kinnunen et al. 2018; Lappalainen et al.
2014a; Lappalainen et al. 2015; Puolakanaho et al. 2018;
Risdnen et al. 2016). The results of the current article
concerning overall stress and academic buoyancy also
support the view and results of earlier studies showing that
acceptance and commitment programs may have an effect
on deep psychological skills and may, therefore, influence
different psychological well-being and health-related factors
(Dindo et al. 2017; Hayes and Hofmann 2017).

The current article also explored whether poor academic
skills moderated the effects of the intervention. The results
indicate that poor academic skills had no effect on the
efficacy of the intervention, suggesting that the intervention
was equally effective for students with poor academic skills
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as it was for those with normally developed skills, which is
a novel finding in the field of acceptance and commitment
approach. In addition, neither adherence nor commitment to
the intervention depended on the students’ academic skills.
In the current intervention program, possible problems
resulting from poor academic skills were considered during
the planning of the program; therefore, most of the exercises
were available in both text and audiovisual formats. The
finding suggests that regardless of the level of academic
performance, every student can benefit from the program.
Given the exceptionally high prevalence of poor academic
skills among the student population (Cortiella and Horowitz
2014), this finding is important, as it suggests that the
usability and efficacy of this kind of intervention does not
depend on the level of academic skills. The finding is also in
accordance with theoretical views on acceptance and com-
mitment therapy approach and the supposed change
mechanism (e.g., Hayes et al. 2012), which proposes that
academic skills are not connected to changes in core
acceptance and commitment processes.

Notably, in the current research, the majority of the
participants did not have clinically and personally sig-
nificant symptoms, such as stress or anxiety, nor did they
undergo corresponding treatment; therefore, there was no
personally driven motivation to participate in the interven-
tion program, as in most prior acceptance and commitment
studies. It is noteworthy that earlier studies have indicated
that effects from interventions among general samples are
usually smaller than among clinical samples (Swain et al.
2015). It is notable that the gains in the current intervention
were nevertheless greater among those who had a higher
level of overall or school stress than those who had a lower
level of stress in the initial phase of the study. In this light,
the small intervention-related changes found in the current
study seem more promising. There may also be other
explanations for the results; for example, the measures
(scales), despite showing good internal consistency, may
not be sufficiently sensitive to tap changes.

Although the participants’ commitment and motivation
toward the program were supported in several ways—for
example, via weekly contact with the coach, the structured
content of the intervention program, and, in many cases, the
game-like exercises designed specifically to appeal to ado-
lescents—it must be borne in mind that adherence to the
intervention was not optimally shown for all adolescents. In
total, 25% of the adolescents did not meet the adherence
criteria, with a relatively higher number of male versus
female participants lacking adherence to the program. One
reason for the lower adherence among some adolescents is
that the participants were expected to do the exercises in
their own leisure time, as the program was not part of the
regular school curriculum. However, it is still notable that
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the majority, that is, 75% of the adolescents, did finish the
program. Considering this and the fact that the intervention
demonstrated clear positive effects, the results of the current
study are promising.

The current study introduced a new mobile- and web-
delivered acceptance and commitment program called
Youth COMPASS, which was used with the aid of close or
distant personal contact with a coach. The findings suggest
that support that is more distant worked as well as the model
with closer personal contact. This is in line with the recent
results of Lappalainen et al. (2014a, 2014b), which suggest
that web-delivered acceptance and commitment interven-
tions without personal meetings may work better than the
same intervention involving personal meetings with a
coach. These findings may imply that technology-based
interventions may include additional elements that further
support the development of independency and self-
knowledge skills (such as awareness, acceptance, defusion
skills, and valued actions) related to acceptance and com-
mitment therapy. In other words, the results suggest that
technology-based features could further promote the tar-
geted goals of acceptance and commitment intervention.

Limitations and Future Directions

In the present study, no differences were found in the
intervention outcomes between the two intervention mod-
els, the web- and mobile-delivered acceptance and com-
mitment intervention model, which included an extra hour
of personal contact at the beginning and end of the study,
and the model without personal face-to-face contact. The
results are promising, as they suggest that the web-based
intervention was equally effective with or without extra
face-to-face contact in a general (non-clinical) sample.
However, in future research, it would be interesting to
explore the influence of a larger variation in face-to-face
contact on the intervention results, together with varying
levels of initial symptoms. The current study can be con-
sidered a pilot study exploring the possibilities of a mobile-
delivered brief acceptance and commitment intervention for
preventive purposes among youth. In future studies and in
the implementation of the interventions into clinical or
school practice, it is important to involve parents, teachers
and other important figures in adolescents’ lives in the
intervention in the early phases of its planning.

When attempting to generalize the findings, it is worth
noting that the participants were not selected from a clinical
sample but rather randomly selected from a general student
population, with an emphasis on poor academic skills. In
other words, the gains in the current article are based on
average changes in a group of a general (non-clinical)
sample of adolescents. When considering the clinical
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meaningfulness of the findings, one must consider the
sensitivity of the measures, the severity of the symptoms
(i.e., the amount of stress and academic buoyancy), and
their prevalence in the explored sample. This issue can be
estimated using statistical tools if the effect size and pre-
valence of disorders in a specific sample are known (see the
illustrative presentation by Coe 2002; see also Griner et al.
1981). Following this, the effect sizes found in the present
study (although being in line with those in general samples;
see Swain et al. 2015) were weaker than typically observed
among clinical samples, with specific difficulties in stress
management and academic buoyancy (e.g. Livheim et al.
2015; Livheim 2004). Yet, the found effect sizes were also
good in light of the statistical view presented above (i.e.
Coe 2002 and Griner et al. 1981). However, in the future,
clinical study samples should also be used to obtain
insights into the clinical significance of the effects of the
program.

Another limitation relates to the lower adherence rates
among male participants compared to those among females.
An analysis of the non-completers (25% of adolescents
randomized to the intervention groups) showed that they
were mostly male, and they reported having lower levels of
initial stress and higher buoyancy than those who completed
the program (see also APA 2014; Wiklund et al. 2012).
However, in some earlier studies, boys have also been
observed to use avoidance and distraction methods as a
means for coping with stress (APA 2014; see also the Teen
Help website). Thus, the high number of male participants
who did not experience stress or commit to the program
may reveal an avoidance and distraction strategy rather than
actual stress levels and interest in the program. Never-
theless, it seems that male participants do not as easily
commit to this kind of intervention as females. Motivation
strategies, especially by male participants, ought to be
carefully considered in future intervention studies. The
focus of the current study was on 15- to 16-year-old ninth-
grade adolescents who were attending their last year of
lower secondary school. In future studies, it would be
important to explore whether this kind of brief intervention
is also useful among younger and older samples of youth, as
well as in other educational and cultural contexts.

A final limitation is that only stress, school-related stress,
and academic buoyancy were examined as outcomes of the
intervention. Because acceptance and commitment practices
are thought to have broad effects on well-being (e.g., Hayes
et al. 2012), the reported measures give a slightly narrow
view of the possible effects of the Youth COMPASS
intervention. It is also notable that the two used measures of
stress may tap different aspects of it and thereby influence
the results. The overall stress measure is likely to assess
more strongly the degree of current stress symptoms,

whereas the school stress scale is likely to assess the long-
term experiences of school-related stress (i.e., the extent to
which school-related demands exceed students’ resources)
that resemble students’ experienced level of school-related
exhaustion (Salmela-Aro et al. 2009). These differences
might have partly affected the measures’ sensitivity to
detect short-term changes in the stress experiences (cf.
relatively stronger intervention effects were observed
overall stress than in relation to school-related stress). In
addition, the role of the coach—participant interaction in
motivation or the impact of the number and different types
of intervention exercises on the outcomes could not be
explored in the current article, but these will be important to
clarify in future studies. More studies are needed to confirm
the findings of the current study.

Practical Implications

The findings of the current study are promising and propose
that this kind of intervention could be used as a preventive
and early tool for alleviating stress and promoting coping
skills among adolescents. The study also suggests that it
would be useful to investigate further the potential of web-
based acceptance and commitment interventions among
adolescents. This study opens possibilities to expand the
repertoire of currently available school-based programs. It
would be interesting to fit the program into regular school
curriculum practices and to apply it to all pupils in a class.
Web and mobile technology makes this kind of intervention
feasible, easy to implement, and cost effective, and it may
reduce the risk of stigma by normalizing interventions
provided for mental health (Ciarrochi et al. 2012; Hayes and
Ciarrochi 2015). In addition, the program could generate
new ideas and understanding for teachers and other pro-
fessionals in their work with adolescents.

An intervention study that applies Youth COMPASS to a
clinical sample would be interesting given the findings of
the current study. It is likely that the program would work
even better with adolescents who experience psychological
distress and who may be more highly motivated to parti-
cipate in and take advantage of the program. However,
when using clinical samples, it would be important to
provide participants with the possibility of personal contact
with a healthcare professional. In addition, small weekly
group meetings could provide different therapeutic ele-
ments, such as peer support for same-age adolescents with
similar experiences (Livheim 2004; Livheim et al. 2015).
This could further help adolescents become more aware and
accepting of their inner experiences and to achieve their
personal life goals and interests, thereby promoting the
targets of acceptance and commitment therapy (Ciarrochi
et al. 2012; Hayes and Chiarrochi 2015).
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Modern technology can also increase the possibilities of
applying programs to diverse settings, such as schools and
in a variety of leisure activities. These kinds of interventions
do not necessarily demand specialized skills, and they can
be used by different kinds of professionals working with
adolescents. In addition, the programs can also increase
adults’ understanding of psychological skills that are
important not only for adolescents, but also for all human
beings. However, it is also important to observe that the
theoretical views that are mostly “hidden” in the program
can be misunderstood, which may lead to misuse and a
devaluing of the program if users do not have proper
knowledge of the theoretical background behind the pro-
gram. In addition, modifications are needed for future study
designs and protocols.

Conclusions

Acceptance and commitment interventions have been used
thus far among adult samples with clinical disorders and
symptoms, but little is known about how the interventions
work as preventive and early tools in alleviating diverse
psychological symptoms (here, stress) and promoting well-
being and health (here, academic buoyancy) among non-
clinical samples of adolescents. The current study presented
a novel intervention, Youth COMPASS, aimed at promot-
ing adolescents’ mental health by combining mobile and
web technology, along with the acceptance and commit-
ment model. The program includes multiple, brief exercises
that have features resembling more games than traditional
intervention exercises. Of interest was also the examination
of whether academic skills affect the intervention results.
The results demonstrated a statistically significant reduction
in symptoms of overall stress and an increase in academic
buoyancy. In addition, the gains in the interventions were
larger among those whose stress levels at the initial stage of
the study were highest. Moreover, poor academic skills did
not influence the intervention outcomes. The results suggest
that acceptance and commitment models and programs are
also feasible for early intervention among young people.
Furthermore, the results indicate that mobile technology
may be of assistance in youth interventions and may pro-
vide elements—such as enhanced self-knowledge and more
autonomy over one’s actions—that promote the targeted
goals of acceptance and commitment therapy. This, in turn,
opens new directions for enhancing the health and well-
being of adolescents, which can be applied in diverse set-
tings, including schools. More detailed studies and analyses
of the contents of the program and their connection to the
intervention gains are needed. Special attention is needed to
build the motivational aspects of the exercises before and
during the program.
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Appendix 1

Table 6

Table 6 Mean scores and standard deviations at pre- and post-
measurement in intervention groups

Scale Group Pre-M (SD) Post-M (SD)
Overall Stress iACT 2.98 (1.33) 2.73 (1.18)
iACTface 291 (1.53) 2.87 (1.30)
School Stress iACT 2.93 (0.80) 2.88 (0.76)
iACTface 2.88 (0.85) 2.85 (0.77)
Academic Buoyancy iACT 3.53 (0.84) 3.75 (0.79)
iACTface 3.54 (0.86) 3.70 (0.79)

In the iACT group (n = 80), iACTface (n=81)


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Journal of Youth and Adolescence (2019) 48:287-305

303

References

Andersson, G., & Titov, N. (2014). Advantages and limitations of
internet-based interventions for common mental disorders. World
Psychiatry, 13(1), 4-11. https://doi.org/10.1002/wps.20083.

APA (American Psychological Association). (2014). Stress in Amer-
ica. Retrieved from http://www.apa.org/news/press/releases/
2014/02/teen-stress.aspx.

Armstrong, A. B., Morrison, K. L., & Twohig, M. P. (2013). A pre-
liminary investigation of acceptance and commitment therapy for
adolescent obsessive-compulsive disorder. Journal of Cognitive
Psychotherapy, 27(2), 175-190. https://doi.org/10.1891/0889-
8391.27.2.175.

Aunola, K., & Résénen, P. (2007). Kolmen minuutin aritmetiikka-testi.
Julkaisematon testimateriaali. Jyviskyldn yliopisto [Three-minute
arithmetic test]. Unpublished test-material. University of
Jyviskyld.

Avison, W. R. (2010). Incorporating children’s lives into a life course
perspective on stress and mental health. Journal of Health and
Social ~ Behavior, 51, 361-375. https://doi.org/10.1177/
0022146510386797.

Beauchemin, J. D., Hutchins, T. F., & Patterson, F. (2008). Mind-
fulness meditation may lessen anxiety, promote social skills, and
improve academic performance among adolescents with learning
disabilities. Journal of Evidence-Based Complementary and
Alternative Medicine, 13(1), 34-45. https://doi.org/10.1177/
1533210107311624.

Brown, F. J., & Hooper., S. (2009). Acceptance and commitment
therapy (ACT) with a learning disabled young person experien-
cing anxious and obsessive thoughts. Journal of Intellectual
Disabilities, 13, 195-201. https://doi.org/10.1177/
1744629516629845.

Burckhardt, R., Manicavasagar, V., Batterham, P. J., & Hadzi-Pavlo-
vic, D. (2016). A randomized controlled trial of strong minds: A
school-based mental health program combining acceptance and
commitment therapy and positive psychology. Journal of School
Psychology, 57, 41-52. https://doi.org/10.1016/j.jsp.2016.05.008.

Ciarrochi, J. V., Hayes, L., Bailey, A., & Hayes, S. (2012). Get out of
your mind & into your life for teens: A guide to living an
extraordinary life. Oakland, CA: New Harbinger Publications.

Coe, R., (2002, September 12-14). It’s the Effect Size, Stupid. What
effect size is and why it is important. Paper presented at the
Annual Conference of the British Educational Research Asso-
ciation, University of Exeter, England. Retrieved from
https://www.leeds.ac.uk/educol/documents/00002182.htm.

Cohen, J. (1988). Statistical power analysis for the behavioral sci-
ences. 2nd ed. Hillsdale, NJ: Lawrence Earlbaum Associates.

Cortiella, C., & Horowitz, S. H. (2014). The state of learning dis-
abilities: Facts, trends and emerging issues. 3rd ed. New York,
NY: National Center for Learning Disabilities.

Currie, C., Zanotti, C., Morgan, A., Currie, D., De Looze, M., Roberts,
C., & Barnekow, V. (2012). Social determinants of health and
well-being among young people: HBSC international report from
the 2009/2010 survey. Paris: World Health Organization.

Denham, S. A., Wyatt, T. M., Bassett, H. H., Echeverria, D., & Knox,
S. S. (2009). Assessing social-emotional development in children
from a longitudinal perspective. Journal of Epidemiology and
Community Health, 63(Supplement 1), i37-i52. https://doi.org/
10.1136/jech.2007.070797.

Dindo, L., Van Liew, J. R., & Arch, J. J. (2017). Acceptance and
commitment therapy: a transdiagnostic behavioral intervention
for mental health and medical conditions. Neurotherapeutics, 14
(3), 546-553. https://doi.org/10.1007/s13311-017-0521-3.

Dyson, R., & Renk, K. (2006). Freshmen adaptation to university life:
Depressive symptoms, stress, and coping. Journal of Clinical

Psychology, 62, 1231-1244. https://doi.org/10.1002/(ISSN)1097-
4679.

Elo, A., Leppinen, A., & Jahkola, A. (2003). Validity of a single-item
measure of stress symptoms. Scandinavian Journal of Work,
Environment & Health, 29(6), 444-451. http://www jstor.org/
stable/40967322 Retrieved from.

Finnish School Health Survey. (2017). Statistics reports of Finnish
School Health Query. Retrieved from official site of Finnish
National Statistics, August 23, 2018. Retrieved from https://sa
mpo.thl.fi/pivot/prod/fi/ktk/ktk1/.

Flaxman, P. E., Bond, F. W., & Livheim, F. (2013). The mindful and
effective employee: An acceptance and commitment therapy
training manual for improving well-being and performance.
Oakland, CA: New Harbinger Publications, Inc.

Griner, P. F., Mayewski, R. J., Mushlin, A. 1., & Greenland, P. (1981).
Selection and interpretation of diagnostic tests and procedures.
Annals of Internal Medicine, 94, 555-600.

Haase, J. E. (2004). The adolescent resilience model as a guide to
interventions. Journal of Pediatric Oncology Nursing, 21, 289—
299. https://doi.org/10.1177/104345420426792. discussion300-
284.

Halliburton, A. E., & Cooper, L. D. (2015). Applications and adap-
tations of acceptance and commitment therapy (ACT) for ado-
lescents. Journal of Contextual Behavioral Science, 4(1), 1-11.
https://doi.org/10.1016/j.jcbs.2015.01.002.

Hayes, L. L., & Ciarrochi, J. (2015). The thriving adolescent: Using
acceptance and commitment therapy and positive psychology to
help teens manage emotions, achieve goals, and build connec-
tion. Oakland, CA: Context Press.

Hayes, S. C., & Hofmann, S. G. (2017). The third wave of cognitive
behavioral therapy and the rise of process-based care. World
Psychiatry, 16(3), 245-246. https://doi.org/10.1002/wps.20442.

Hayes, S. C., Luoma, J. B., Bond, F. W., Masuda, A., & Lillis, J.
(2006). Acceptance and commitment therapy: Model, processes
and outcomes. Behaviour Research and Therapy, 44(1), 1-25.
https://doi.org/10.1016/j.brat.2005.06.006.

Hayes, S. C., Pistorello, J., & Levin, M. E. (2012). Acceptance and
commitment therapy as a unified model of behavior change. The
Counseling Psychologist, 40(7), 976-1002. https://doi.org/10.
1177/0011000012460836.

Hayes, S. C., Strosahl, K. D., & Wilson, K. G. (1999). Acceptance and
commitment therapy: An experiential approach to behavior
change. New York, NY: Guilford.

Hirvonen, R., Y1i-Kivisto, L., Putwain, D. W., Ahonen, T., & Kiuru,
N. (2018). School-related stress among sixth-grade students —
Associations with academic buoyancy and temperament. Manu-
script submitted for publication.

Hofmann, S. G., & Asmundson, G. J. G. (2008). Acceptance and
mindfulness-based therapy: New wave or old hat? Clinical Psy-
chology Review, 28(1), 1-16. https://doi.org/10.1016/j.cpr.2007.
09.003.

Holopainen, L., Kairaluoma, L., Nevala, J., Ahonen, T., & Aro, M.
(2004). The dyslexia screening methods for adolescents and
adults. Jyviaskyld: Niilo Méki institute.

Kinnunen, S. M., Puolakanaho, A., Tolvanen, A., Mikikangas, A. &
Lappalainen, R. (2018). Does mindfulness, acceptance- and
value-based intervention alleviate burnout? A person-centered
approach. International Journal of Stress Management. https://
doi.org/10.1037/str0000095.

Kiuru, N., Haverinen, K., Salmela-Aro, K., Nurmi, J.-E., Savolainen,
H., & Holopainen, L. (2011). Students with reading and spelling
disabilities: Peer groups and educational attainment in secondary
education. Journal of Learning Disabilities, 44(6), 556-569.
https://doi.org/10.1177/0022219410392043.

Kamppi, K., Vilimaa R., Ojala, K., Tynjild, J. Haapasalo, 1., Villberg,
J., & Kannas, L. (2012). Koulukokemusten kansainvélistd

@ Springer


https://doi.org/10.1002/wps.20083
http://www.apa.org/news/press/releases/2014/02/teen-stress.aspx
http://www.apa.org/news/press/releases/2014/02/teen-stress.aspx
https://doi.org/10.1891/0889-8391.27.2.175
https://doi.org/10.1891/0889-8391.27.2.175
https://doi.org/10.1177/0022146510386797
https://doi.org/10.1177/0022146510386797
https://doi.org/10.1177/1533210107311624
https://doi.org/10.1177/1533210107311624
https://doi.org/10.1177/1744629516629845
https://doi.org/10.1177/1744629516629845
https://doi.org/10.1016/j.jsp.2016.05.008
https://www.leeds.ac.uk/educol/documents/00002182.htm
https://doi.org/10.1136/jech.2007.070797
https://doi.org/10.1136/jech.2007.070797
https://doi.org/10.1007/s13311-017-0521-3
https://doi.org/10.1002/(ISSN)1097-4679
https://doi.org/10.1002/(ISSN)1097-4679
https://sampo.thl.fi/pivot/prod/fi/ktk/ktk1/
https://sampo.thl.fi/pivot/prod/fi/ktk/ktk1/
https://doi.org/10.1177/104345420426792
https://doi.org/10.1016/j.jcbs.2015.01.002
https://doi.org/10.1002/wps.20442
https://doi.org/10.1016/j.brat.2005.06.006
https://doi.org/10.1177/0011000012460836
https://doi.org/10.1177/0011000012460836
https://doi.org/10.1016/j.cpr.2007.09.003
https://doi.org/10.1016/j.cpr.2007.09.003
https://doi.org/10.1037/str0000095
https://doi.org/10.1037/str0000095
https://doi.org/10.1177/0022219410392043

304

Journal of Youth and Adolescence (2019) 48:287-305

vertailua 2010 sekd muutokset Suomessa ja Pohjoismaissa 1994-
2010 — WHO-koululaistutkimus (HBSC Study) [International
comparison of school experiences in 2010 and changes in Finland
and in the Nordic countries from 1994 to 2010 — The Health
Behavior of School-aged Children study]. Helsinki: Finnish
National Board of Education, report on monitoring education
2012:8.

Landerl, K., Fussenegger, B., Moll, K., & Willburger, E. (2009).
Dyslexia and dyscalculia: Two learning disorders with different
cognitive profiles. Journal of Experimental Child Psychology,
103(3), 309-324. https://doi.org/10.1016/j.jecp.2009.03.006.

Landerl, K., Wimmer, H., & Moser, E. (1997). Salzburger Lese- und
Rechtschreibtest [Salzburg reading and spelling test]. Bern:
Huber.

Lappalainen, P., Granlund, A., Siltanen, S., Ahonen, S., Vitikainen,
M., Tolvanen, A., & Lappalainen, R. (2014a). ACT internet-
based vs face-to-face? A randomized controlled trial of two ways
to deliver acceptance and commitment therapy for depressive
symptoms: An 18-month follow-up. Behaviour Research and
Therapy, 61, 43-54. https://doi.org/10.1016/j.brat.2014.07.006.
(October).

Lappalainen, P., Langrial, S., Oinas-Kukkonen, H., Tolvanen, A., &
Lappalainen, R. (2015). Web-based acceptance and commitment
therapy for depressive symptoms with minimal support: A ran-
domized controlled trial. Behavior Modification, 39(6), 805-834.
https://doi.org/10.1177/0145445515598142.

Lappalainen, R., Sairanen, E., Jarveld, E., Rantala, S., Korpela, R.,
Puttonen, S., ... et al. (2014b). The effectiveness and applicability
of different lifestyle interventions for enhancing wellbeing: The
study design for a randomized controlled trial for persons with
metabolic syndrome risk factors and psychological distress. BMC
Public Health, 14(310). https://doi.org/10.1186/1471-2458-14-
310.

Lee, F. S., Heimer, H., Giedd, J. N., Lein, E. S., Sestan, N., Wein-
berger, D. R., & Casey, B. J. (2014). Adolescent mental health —
Opportunity and obligation. Science, 346(6209), 547-549.
https://doi.org/10.1126/science.1260497.

Liu, R. T., & Alloy, L. B. (2010). Stress generation in depression: a
systematic review of the empirical literature and recommenda-
tions for future study. Clinical Psychology Review, 30, 582-593.
https://doi.org/10.1016/j.cpr.2010.04.010.

Livheim, F. (2004). Acceptance and commitment therapy in school
setting: to cope with stress, a randomized controlled trial
(Unpublished master’s thesis). Uppsala University, Sweden.
Retrieved from http://www livskompass.se/wp-content/uploads/
2012/11/act-i-skolan-2004.pdf.

Livheim, F., Hayes, L., Ghaderi, A., Magnusdottir, T., Hogfeldt, A., &
Rowse, J., et al. (2015). The effectiveness of acceptance and
commitment therapy for adolescent mental health: Swedish and
Australian pilot outcomes. Journal of Child and Family Studies,
24(4), 1016-1030. https://doi.org/10.1007/s10826-014-9912-9.

Martin, A. J., & Marsh, H. (2009). Academic resilience and academic
buoyancy: multidimensional and hierarchical conceptual framing
of causes, correlates and cognate constructs. Oxford Review of
Education, 35, 353-370. https://doi.org/10.1080/
03054980902934639.

Martin, A. J., & Marsh, H. W. (2008). Academic buoyancy: Towards
an understanding of students’ everyday academic resilience.
Journal of School Psychology, 46, 53-83. https://doi.org/10.
1016/j.jsp.2007.01.002.

Mundy, E. A., Weber, M., Rauch, S. L., Killogore, W. D., Simon, N.
M., Pollack, M. H., & Rosso, I. M. (2015). Adult anxiety dis-
orders in relation to trait anxiety and perceived stress in child-
hood. Psychological Reports, 117(2), 473-89. https://doi.org/10.
2466/02.10.PRO.117¢17z6.

@ Springer

Muthén, L. K., & Muthén, B. O. (1998). Mplus user’s guide. 7th ed.
Los Angeles, CA: Muthén & Muthén. 2012.

Petts, R. A., Duenas, J. A., & Gaynor, S. T. (2017). Acceptance and
commitment therapy for adolescent depression: Application with
a diverse and predominantly socioeconomically disadvantaged
sample. Journal of Contextual Behavioral Science, 6(2), 134—
144. https://doi.org/10.1016/j.jcbs.2017.02.006.

Polanczyk, G. V., Salum, G. A., Sugaya, L. S., Caye, A., & Rohde, L.
A. (2015). Annual research review: A meta-analysis of the
worldwide prevalence of mental disorders in children and ado-
lescents. Journal of Child Psychology and Psychiatry, 56(3),
345-365. https://doi.org/10.1111/jcpp.12381.

Powers, M. P., Vording, M. B. Z. V. S., & Emmelkamp, B. M. G.
(2009). Acceptance and commitment therapy: A meta-analytic
review. Psychotherapy & Psychosomatics, 78(2), 73-80. https://
doi.org/10.1159/000190790.

Puolakanaho, A., Tolvanen, A., Kinnunen, S. M., & Lappalainen, R.
(2018). Burnout-related ill-being at work: Associations between
mindfulness and acceptance skills, worksite factors, and experi-
enced well-being in life. Journal of Contextual Behavioral Sci-
ence. https://doi.org/10.1016/j.jcbs.2018.09.003.

Ranganathan, P., Pramesh, C. S., & Aggarwal, R. (2016). Common
pitfalls in statistical analysis: Intention-to-treat versus per-
protocol analysis. Perspectives in Clinical Research, 7(3), 144—
146. https://doi.org/10.4103/2229-3485.184823.

Rosenberg, A. R., Yi-Frazier, J. P., Eaton, L., Wharton, C., Cochrane,
K., Pihoker, C., Baker, K. S., & McCauley, E. (2015). Promoting
Resilience in Stress Management: A Pilot Study of a Novel
Resilience-Promoting Intervention for Adolescents and Young
Adults With Serious Illness. Journal of Pediatric Psychology, 40
(9), 992-999. https://doi.org/10.1093/jpepsy/jsv004.

Ruiz, F. J. (2012). Acceptance and commitment therapy versus tra-
ditional cognitive behavioral therapy: A systematic review and
meta-analysis of current empirical evidence. International Jour-
nal of Psychology & Psychological Therapy, 12(2), 333-357.

Résédnen, P., Lappalainen, P., Muotka, J., Tolvanen, A., & Lappalai-
nen, R. (2016). An online guided ACT intervention for enhancing
the psychological wellbeing of university students: A randomized
controlled clinical trial. Behaviour Research and Therapy, 78,
30-42. https://doi.org/10.1016/j.brat.2016.01.001. March.

Risénen, P., Salminen, J., Wilson, A. J., Aunio, P., & Dehaene, S.
(2009). Computer-assisted intervention for children with low
numeracy skills. Cognitive Development, 24, 450—472. https://
doi.org/10.1016/j.cogdev.2009.09.003.

Salmela-Aro, K. (2017). Dark and bright sides of thriving — School
burnout and engagement in the Finnish context. European
Journal of Developmental Psychology, 14(3), 337-349. https://
doi.org/10.1080/17405629.2016.1207517.

Salmela-Aro, K., Savolainen, H., & Holopainen, L. (2009). Depressive
symptoms and school burnout during adolescence: Evidence from
two cross-lagged longitudinal studies. Journal of Youth and
Adolescence, 38(10), 1316-1327. https://doi.org/10.1007/
$10964-008-9334-3.

Seiffge-Krenke, I., Persike, M., Chau, C., Hendry, L. B., Kloepp, M.,
Terzini-Hollar, M., & Regusch, L. (2012). Differences in agency?
How adolescents from 18 countries perceive and cope with their
futures. International Journal of Behavioral Development, 36(4),
258-270. https://doi.org/10.1177/0165025412444643.

Steinberg, L. (2002). Clinical adolescent psychology: What it is, and
what it needs to be. Journal of Consulting and Clinical Psy-
chology, 70(1), 124-128. https://doi.org/10.1037/0022-006X.70.
1.124.

Steinberg, L., & Morris, A. S. (2001). Adolescent development.
Annual Review of Psychology, 52(1), 83-110. https://doi.org/10.
1146/annurev.psych.52.1.83.


https://doi.org/10.1016/j.jecp.2009.03.006
https://doi.org/10.1016/j.brat.2014.07.006
https://doi.org/10.1177/0145445515598142
https://doi.org/10.1186/1471-2458-14-310
https://doi.org/10.1186/1471-2458-14-310
https://doi.org/10.1126/science.1260497
https://doi.org/10.1016/j.cpr.2010.04.010
http://www.livskompass.se/wp-content/uploads/2012/11/act-i-skolan-2004.pdf
http://www.livskompass.se/wp-content/uploads/2012/11/act-i-skolan-2004.pdf
https://doi.org/10.1007/s10826-014-9912-9
https://doi.org/10.1080/03054980902934639
https://doi.org/10.1080/03054980902934639
https://doi.org/10.1016/j.jsp.2007.01.002
https://doi.org/10.1016/j.jsp.2007.01.002
https://doi.org/10.2466/02.10.PRO.117c17z6
https://doi.org/10.2466/02.10.PRO.117c17z6
https://doi.org/10.1016/j.jcbs.2017.02.006
https://doi.org/10.1111/jcpp.12381
https://doi.org/10.1159/000190790
https://doi.org/10.1159/000190790
https://doi.org/10.1016/j.jcbs.2018.09.003
https://doi.org/10.4103/2229-3485.184823
https://doi.org/10.1093/jpepsy/jsv004
https://doi.org/10.1016/j.brat.2016.01.001
https://doi.org/10.1016/j.cogdev.2009.09.003
https://doi.org/10.1016/j.cogdev.2009.09.003
https://doi.org/10.1080/17405629.2016.1207517
https://doi.org/10.1080/17405629.2016.1207517
https://doi.org/10.1007/s10964-008-9334-3
https://doi.org/10.1007/s10964-008-9334-3
https://doi.org/10.1177/0165025412444643
https://doi.org/10.1037/0022-006X.70.1.124
https://doi.org/10.1037/0022-006X.70.1.124
https://doi.org/10.1146/annurev.psych.52.1.83
https://doi.org/10.1146/annurev.psych.52.1.83

Journal of Youth and Adolescence (2019) 48:287-305

305

Strosahl, K. D., Robinson, P. J., & Gustavsson, T. (2012). Brief
interventions for radical change: Principles and practice of
focused acceptance and commitment therapy. Oakland, CA: New
Harbinger Publications.

Swain, J., Hancock, K., Dixon, A., & Bowman, J. (2015). Acceptance
and commitment therapy for children: a systematic review of
intervention studies. Journal of Contextual Behavioral Science, 4
(2), 73-85. https://doi.org/10.1016/j.jcbs.2015.02.001.

Van der Gucht, K., Griffith, J. W., Hellemans, R., Bockstaele, M.,
Pascal-Claes, F., & Raes, F. (2017). Acceptance and commitment
therapy (ACT) for adolescents: Outcomes of a large-sample,
school-based, cluster-randomized controlled trial. Mindfulness, 8,
408-416. https://doi.org/10.1007/s12671-016-0612-y.

WHO (World Health Organization). (2014). Mental health: A state of
well-being. Geneva: WHO factfile. http://www.who.int/ Retrieved
from.

Wicksell, R. K., Melin, L., Lekander, M., & Olsson, G. L. (2009).
Evaluating the effectiveness of exposure and acceptance strate-
gies to improve functioning and quality of life in longstanding
pediatric pain — A randomized controlled trial. Pain, 141, 248—
257. https://doi.org/10.1016/j.pain.2008.11.006.

Wiklund, M., Malmgren-Olsson, E.-B., Ohman, A., Bergstrom, E., &
Fjellman-Wiklund, A. (2012). Subjective health complaints in
older adolescents are related to perceived stress, anxiety and
gender — A cross-sectional school study in Northern Sweden.
BMC Public Health, 12, 993 https://doi.org/10.1186/1471-2458-
12-993.

Wilhsson, M., Svedberg, P., Hogdin, S., & Nygren, J. M. (2016). Girls
and boys strategies to handle and cope with school-related stress.
European Journal of Public Health, 26(1), 221-221. https://doi.
org/10.1177/1059840516676875.

Williams, J. M. G., Russell, 1., & Russell, D. (2008). Mindfulness-
based cognitive therapy: further issues in current evidence and
future research. Journal of Consulting and Clinical Psychology,
76(3), 524-529. https://doi.org/10.1037/0022-006X.76.3.524.

Wozney, L., Huguet, A., Bennett, K., Radomski, A. D., Hartling, L.,
Dyson, M., & Newton, A. S. (2017). How do eHealth programs
for adolescents with depression work? A realist review of per-
suasive system design components in internet-based psycholo-
gical therapies. Journal of Medical Internet Research, 19(8), €266
https://doi.org/10.2196/jmir.7573.

Anne Puolakanaho is a senior researcher at the University of
Jyviskyld, Department of Psychology. She is interested in

mindfulness, acceptance and commitment therapy, child and youth
development, and modern technology applications in human science.

Raimo Lappalainen is a professor at the University of Jyviskyld. He
is interested in acceptance and commitment therapy, web- and mobile-
based interventions, and brief psychological interventions.

Pédivi Lappalainen is a researcher at the University of Jyviskyld. She
is interested in acceptance and commitment therapy, web- and mobile-
based interventions and brief psychological interventions among
people of different age groups.

Joona Muotka is a university teacher at the University of Jyviskyla.
He is interested in quantitative statistics in human research.

Riikka Hirvonen is a researcher at the University of Jyvéskyld. Her
research interests include students’ well-being, motivation, and
learning-related emotions and behavior.

Kenneth Eklund is an adjunct professor at the University of
Jyviskyld. He is interested in reading development and reading
disability: development, stability, and identification.

Timo Ahonen is an emeritus professor at the University of Jyvaskyld.
He is interested in learning and learning disabilities, clinical child
neuropsychology, and developmental psychology.

Noona Kiuru is a professor at the University of Jyviskyld. She is
interested in youth development, well-being, and social relationships;
large-scale interventions; and longitudinal studies.

@ Springer


https://doi.org/10.1016/j.jcbs.2015.02.001
https://doi.org/10.1007/s12671-016-0612-y
http://www.who.int/
https://doi.org/10.1016/j.pain.2008.11.006
https://doi.org/10.1186/1471-2458-12-993
https://doi.org/10.1186/1471-2458-12-993
https://doi.org/10.1177/1059840516676875
https://doi.org/10.1177/1059840516676875
https://doi.org/10.1037/0022-006X.76.3.524
https://doi.org/10.2196/jmir.7573

	Reducing Stress and Enhancing Academic Buoyancy among Adolescents Using a Brief Web-based Program Based on Acceptance and Commitment Therapy: A Randomized Controlled Trial
	Abstract
	Introduction
	Applying the Acceptance and Commitment Model to Adolescents
	Adolescent Stress and Acceptance and Commitment Interventions
	Adaptive Coping and Acceptance and Commitment Interventions
	Poor Academic Skills and Acceptance and Commitment Therapy
	Mobile and Web-based Interventions

	The Current Study
	Methods
	Study Design and Randomization
	Coaches
	The Group Protocols and Measurement Procedures
	The iACTface group
	The iACT group
	The control group
	The Intervention Program
	Measures
	Measures for assessing academic skills
	Reading fluency
	Math skills
	Measures used to evaluate the intervention results
	Overall stress
	School stress
	Academic buoyancy
	Adherence to the intervention
	Statistical Analysis

	Results
	Background of the Study Samples
	Success of randomization
	Adherence and attrition
	Gender differences
	Differences in the Groups and Their Outcomes
	Intention-to-treat analyses
	Per-protocol-analyses
	Moderation Effects
	Influence of the initial levels of stress and buoyancy
	Influence of academic skills

	Discussion
	Limitations and Future Directions
	Practical Implications

	Conclusions
	Compliance with Ethical Standards

	ACKNOWLEDGMENTS
	Appendix 1
	References
	A10
	A11
	A12
	A13
	A14
	A15
	A16
	A17




