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c Tampere University, Unit of Computing Sciences, Tampere, Finland   

A R T I C L E  I N F O   

Keywords: 
ACT 
Adolescents 
Web-based intervention 
Psychological flexibility 
Self-compassion 
Anxiety 

A B S T R A C T   

Background: Although some adolescents managed to cope well with the challenges brought on by the COVID-19 
pandemic, the well-being of many was adversely affected due to school closures, distance education, restrictions 
on gathering with friends, and limited access to mental health services. Many adolescents reported increased 
anxiety and depression as well as decreased psychological wellbeing due to the pandemic. Consequently, there is 
a need for psychological support that exceeds the strained resources available to schools to support young people 
during times of crisis and societal pressure. 
Objective: The present study aimed to explore the effects of an online-delivered ACT intervention to promote 
adolescent psychological flexibility and self-compassion and decrease psychological distress during the second 
wave of COVID-19 in the fall of 2020. 
Methods: A total of 348 adolescents aged 15–16 were randomly divided into three equal groups: 1) the iACT 
student coach + virtual coach group, n = 116; 2) the iACT virtual coach group, n = 116; and 3) the control group 
with no intervention, n = 116). Among these adolescents, 234 participated in a pre-measurement (iACT, n = 154; 
control, n = 80; intent-to-treat) and completed measures of psychological flexibility, self-compassion, anxiety, 
and depression. 
Results: An investigation of all the adolescents who participated in the pre-measurement (intent-to-treat analysis, 
n = 234) revealed no significant differences between the three groups with regard to psychological flexibility, 
self-compassion, and symptoms of anxiety and depression. However, upon combining the two intervention 
groups and examining the adolescents who completed at least 30% of the Youth Compass program (per-protocol 
analysis, n = 137), small but significant differences between the iACT intervention and control groups were 
found regarding the psychological flexibility subscale valued action, self-compassion, and anxiety in favor of the 
intervention group. 
Conclusions: Active use of an ACT-based online intervention under adverse circumstances may decrease symp
toms of anxiety and increase psychological flexibility skills in adolescents.   

1. Introduction 

Stressful conditions have been shown to be a significant risk factor 
for adolescent mental health (Mastrotheodoros, 2021). One of the most 
recent challenges faced by adolescents was the COVID-19 pandemic, 

which resulted in school closures, remote learning, and limited access to 
mental health services. Longitudinal studies suggest increased mental 
health symptoms and decreased well-being among adolescents during 
the pandemic (Mastrotheodoros, 2021). For example, a German study 
found that of the 1586 children and adolescents examined, two-thirds 
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reported significantly lower quality of life and more mental health 
problems, such as higher levels of anxiety, compared to the 
pre-pandemic situation (Ravens-Sieberer et al., 2021). Similar results 
regarding adolescents have been reported in other studies (e.g., Hafstad 
et al., 2020, 2021; Hawke et al., 2020; Parola et al., 2020). Maladaptive 
coping strategies (e.g., rumination) under stressful conditions, 
pre-existing mental health problems, inadequate family support, and 
isolation from peers are some of the factors that may have worsened 
adolescent mental health during the pandemic (Branje & Morris, 2021). 
Conversely, adaptive coping responses (e.g., acceptance, 
self-compassion) may have helped some adolescents alleviate 
COVID-19-related distress (She et al., 2022). In particular, it has been 
suggested that psychological flexibility protects against the detrimental 
effects of the COVID-19 pandemic (e.g., Dawson & 
Golijani-Moghaddam, 2020; McCracken et al., 2021). 

Psychological flexibility is defined as acting in accordance with 
personal goals and values in the presence of potentially intrusive 
thoughts and feelings (Hayes et al., 2012). It plays an essential role in 
determining how people cope with and adapt to changing and often 
challenging life circumstances (Hayes et al., 2012). Stressful events, 
such as the distress caused by the COVID-19 pandemic, may increase the 
likelihood of psychological inflexibility (Hayes et al., 1996). For 
example, an adolescent may engage in attempts to control painful 
thoughts and emotions related to the pandemic, which may result in 
further stress and a range of emotional difficulties (Biglan et al., 2008; 
Hayes et al., 2006). Based on these considerations, it is reasonable to 
believe that those high in psychological flexibility may be less affected 
by the adverse consequences of the COVID-19 pandemic. In other words, 
psychological flexibility may act as a resilience factor against stressful 
experiences such as the COVID-19 pandemic (Fonseca et al., 2019; 
Gloster et al., 2017; McCracken et al., 2021). Dawson and 
Golijani-Moghaddam (2020) found that psychological flexibility was 
significantly associated with greater well-being and inversely associated 
with higher levels of depression, anxiety, and COVID-19-related distress. 
Similar findings have been reported by other researchers (Crasta et al., 
2020; Daks et al., 2020; Kroska et al., 2020; Mallett et al., 2021; 
McCracken et al., 2021; Pakenham et al., 2020; Peltz et al., 2020; Smith 
et al., 2020) showing the protective role of psychological flexibility in 
adapting to new and changing circumstances during the pandemic 
(Presti et al., 2020). However, little is known about whether a psycho
logical intervention can increase psychological flexibility which in turn 
can mitigate the detrimental effects of the pandemic on adolescents’ 
mental health. 

Along with psychological flexibility, self-compassion may protect 
against the adverse effects of the pandemic. Self-compassion is not a 
psychological flexibility process as such; rather, its components are 
involved in each of the processes of psychological flexibility (Gillanders 
et al., 2014; Neff & Tirch, 2013, pp. 78–106). According to Neff and 
Dahm (2015, pp. 121–137), self-compassion is composed of three 
interrelated aspects: self-kindness, that is, treating oneself kindly; com
mon humanity, that is, seeing personal struggles as something that all 
human beings share; and mindfulness, that is, holding one’s painful 
thoughts and feelings mindfully. Self-compassion has been found to be 
positively associated with well-being, life satisfaction, happiness, and 
coping skills and negatively correlated with psychopathology in adults 
(e.g., Breines & Chen, 2012; Neff, 2003; Neff et al., 2005; for a review, 
see Ferrari et al., 2019) and adolescents (Bluth & Eisenlohr-Moul, 2017; 
Bluth et al., 2016; Neff et al., 2007; for a meta-analysis, see Marsh et al., 
2018). Adolescence is a period of change in life in which self-compassion 
may be particularly low, as adolescents are prone to critical 
self-evaluations, comparisons to others, and overidentification with 
emotions (Neff, 2003). Therefore, self-compassion may be particularly 
relevant during adolescence (Neff, 2003). Furthermore, self-compassion 
has been found to act as a protective factor in high-stress situations 
(Gilbert & Procter, 2006; Hofmann et al., 2011), suggesting that people 
with higher levels of self-compassion react to adverse events with better 

emotional regulation (Zeng et al., 2015). Correspondingly, Lau et al. 
(2020) and Gutiérrez-Hernández et al. (2021) found that during the 
COVID-19 pandemic, higher levels of self-compassion in adult pop
ulations were related to lower levels of anxiety, depression, and stress. 

A promising approach in promoting psychological flexibility and 
self-compassion and offering adaptive skills to deal with adverse events 
is acceptance and commitment therapy (ACT; Hayes et al., 2012). Ac
cording to meta-analyses, ACT may improve mental and behavioral 
problems, quality of life, and psychological flexibility in adolescents 
(Fang & Ding, 2020; Swain et al., 2015). In addition, before the 
COVID-19 pandemic, our studies suggest that web-based ACT can help 
increase adolescents’ academic buoyancy and life satisfaction and 
reduce stress and depressive symptoms (Lappalainen et al., 2021; Puo
lakanaho et al., 2019). This is in line with evidence showing that 
web-based interventions are effective at decreasing symptoms of 
depression and anxiety among adolescents (Das et al., 2016; Välimäki 
et al., 2017). 

However, adolescents have been found not to be fully engaged in 
using web-based interventions (Välimäki et al., 2017), which is a critical 
factor in digital interventions, as active usage, and time investment have 
been associated with improved treatment outcomes in both adult and 
adolescent populations (Calear et al., 2013; Enrique et al., 2019; Mattila 
et al., 2016). For example, Enrique et al. (2019) found that 50% of 
program completion in an Internet-based intervention for individuals 
with depressive symptoms was associated with clinically meaningful 
change. 

Given that psychological well-being is highly associated with psy
chological flexibility (Levin et al., 2014) and self-compassion (Marshall 
et al., 2015), the aim of the current study was to explore whether an 
online ACT intervention Youth Compass would have an impact on 
adolescent distress, psychological flexibility, and self-compassion during 
the COVID-19 pandemic. More specifically, the online Youth Compass 
intervention offered to 15–16-year-old adolescents was compared to a 
no-treatment control group, with the goal of exploring whether the 
intervention would decrease the adolescents’ symptoms of anxiety and 
depression and enhance their psychological flexibility and 
self-compassion skills during the second COVID-19 lockdown. Based on 
our earlier finding, we hypothesized that adolescents completing at least 
30% of the program content would show positive changes, that is, their 
distress would decrease, and their psychological flexibility and 
self-compassion would increase significantly more in comparison with 
those in the control condition. 

2. Method 

2.1. Recruitment 

In the spring of 2020, a total of 348 eighth-grade 14–16-year-old 
adolescents from lower secondary schools (n = 17) in Central Finland 
filled in a short screening questionnaire and stated their willingness to 
participate in the Youth Compass study. Participation in the trial was 
voluntary, and no pre-defined inclusion or exclusion criteria were 
applied. Thus, the intervention could be categorized as universal, that is, 
it was offered to all interested adolescents in the eight grade. We 
therefore followed the recommendation of World Health Organization 
(2020), according to which universally delivered interventions should 
be provided for all (unselected) adolescents (10–19 years), with the goal 
to promote positive mental health, and prevent and reduce suicidal 
behavior, mental disorders, aggressive and disruptive behaviors, and 
substance use. 

2.2. Randomization 

The 348 adolescents were randomly allocated in the SPSS program 
by a researcher outside of the study to three conditions: 1) a five-week 
Youth Compass online intervention with two 45-min video call from a 
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student coach and support from a virtual coach (iACT student coach +
virtual coach group, n = 116); 2) a five-week Youth Compass online 
intervention with one 15-min video call from a student coach and sup
port from a virtual coach (iACT virtual coach group, n = 116); and 3) a no- 
intervention group (control group, n = 116; Fig. 1). The three randomized 
groups were balanced in terms of the levels of stress and depression, 
including approximately equal amounts of adolescents above (PSS score 
≥14 or DEPS score ≥9) and below the cutoff scores for PSS and DEPS. 

2.3. Procedure and participants 

The pre-measurement was administered online in early September 
2020 and was filled in by a total of 234 (67%) of the 348 adolescents. An 
online post-assessment was conducted after seven to eight weeks. A total 

of 110 (71%) adolescents (of 154) logged into the Youth Compass pro
gram mid-September 2020. The mean age of the adolescents (n = 234) 
was 15.01 years (SD = 0.14, range 14–16 years), a slight majority of 
whom were female (n = 156, 67%). The demographic characteristics are 
provided in Table 1 and the timeline for the intervention in Fig. 2. 

The study procedures were conducted online during the COVID-19 
pandemic (the second wave of COVID-19 occurred from September to 
October 2020), suggesting that the adolescents were presumably 
burdened not only by occasional quarantine periods, social distancing, 
and other restrictions but also by the stress associated with pre- 
transition challenges (exams, etc.). 

This study was conducted in compliance with APA ethical standards. 
Ethical approval was obtained from the Ethical Committee of the Uni
versity of Jyväskylä on November 20, 2019, registered at www.clinicalt 

Fig. 1. Participant flow diagram.  
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rials.gov in September 2017 and updated in April 2020 (ClinicalTrials. 
gov Identifier: NCT04340206 ). A signed informed consent form was 
first obtained from parents, after which the researchers invited the ad
olescents to consent. 

2.4. Intervention and control groups 

We investigated two different delivery forms of the Youth Compass 
intervention: Combined student and virtual coach vs virtual coach only 
(including 90 min vs. 15 min video call). Our previous studies have 
shown comparable effects in depressive symptoms regardless of the 
delivery form of the Youth Compass (e.g., with or without two face-to- 
face meetings; Lappalainen et al., 2021). Thus, we were open to the 

possibility that there would be no additional contact-related impact 
from the 90-min-video call. 

The iACT Student Coach + Virtual Coach Group. The adolescents 
who were randomly assigned to the iACT student coach + virtual coach 
group received support from a student coach and a built-in virtual coach 
(chatbot and SMS coaching). Using the doxy. me telemedicine applica
tion, the adolescent received the first video call (45 min) from the stu
dent coach and was interviewed based on the psychosocial interview 
template (Strosahl et al., 2012), which included 14 questions adapted 
for adolescents (e.g., How are you doing in school?). The aim of the 
interview was to understand the current life situation of each partici
pant. A second videoconferencing meeting (45 min) was arranged two 
weeks later. The goal of the second meeting was to encourage the 
adolescent to keep working on the online program. The adolescents were 
also supported by the virtual coach (see below). Throughout the inter
vention, the student coach monitored the progress of the participants 
and sent an SMS message when they showed no progress (Table 2). 

The iACT Virtual Coach Group. The adolescents who were allocated 
to the iACT virtual coach group received a 15-min video call from the 
student coach using the doxy. me telemedicine application, in which 
they received a description of the virtual coaching procedures and an 
introduction to the built-in virtual coach. Thus, compared to the above 
described iACT student coach + virtual coach group, the support in this 
group was mainly technical. The coaches helped the participants log into 
the program, introduced basic functionalities, and gave an overview on 
the content. The adolescents were informed that the virtual coach would 
send them three weekly coaching SMS messages and asked to work 
independently in the Youth Compass program, supported only by con
versations and SMS messages from the virtual coach. The messages from 
the virtual coach were adapted based on the adolescents’ progress in the 
program (Table 2). 

The No-intervention Control Group. The control group followed the 
usual curriculum and was not offered additional intervention. 

2.5. Coaches 

The student coaches were ACT-trained psychology students (n = 27), 
each responsible for coaching approximately eight randomly chosen 
adolescents (four from either intervention group). They were final-year 
bachelor’s or master’s students with a mean age of 25.04 years (SD =
5.21, range 20–43 years). Except for one male student, the coaches were 
female (n = 26). The coaches were provided 11 h of training in the ACT 
methods (7 h of ACT methods and 4 h of the Youth Compass program). 
They had access to weekly group supervision (2 h) by a licensed psy
chologist and had to participate in a minimum of two supervision ses
sions (totaling 4 h). A total of 10 supervision sessions were offered 
during the intervention period. The purpose of the supervision was to 
ensure that all coaches followed the procedure as instructed and solve 
problems arising during the intervention. 

Table 1 
Participant Characteristics (inclu. adolescents who filled in the pre- 
measurement (intent-to-treat analysis, n = 234)).  

Baseline 
characteristics 

All (n =
234) 

iACT student 
coach + virtual 
coach (n = 79) 

iACT virtual 
coach (n =
75) 

Control (n 
= 80) 

Age M (SD) 15.01 
(0.15) 

15.04 (0.20) n 
= 70 

14.98 (0.12) 
n = 66 

15.01 
(0.12) n =
67 

Gender 
Female 156 

(66.7%) 
48 (60.8%) 54 (72%) 54 

(67.5%) 
Male 77 

(32.9%) 
30 (38%) 21 (28%) 26 

(32.5%) 
Other/does not want 

to tell 
1 (0.4%) 1 (1.3%) – – 

Mother tonguea 

Finnish 226 
(97%) 

75 (94.9%) 73 (97.3%) 78 
(98.7%) 

Other than Finnish 7 (3%) 4 (5.1%) 2 (2.7%) 1 (1.3%) 
Mother’s educationb 

Prim./second. level 92 
(42.7%) 

30 (41%) 27 (38.5%) 35 (48%) 

University level 124 
(57.4%) 

43 (58.8%) 43 (61.4%) 38 
(52.1%) 

Father’s educationc 

Prim./second. level 115 
(54.3%) 

42 (59.1%) 34 (49.2%) 39 
(54.1%) 

University level 97 
(45.8%) 

29 (40.8%) 35 (50.7%) 33 
(45.9%) 

Elevated symptoms 
of depression 
(DEPS)d 

90 (39%) 30 (38.5%) 31 (42.5%) 29 
(36.3%) 

Others = Living in foster care or approved home. 
a Missing information, n = 1. 
b Primary >9 years; secondary 9–12 years; university 12 > years (university, 

polytechnic, college, etc.); missing information, n = 18. 
c Missing information, n = 22. 
d DEPS = The Depression Scale (Salokangas et al., 1995), missing information, 

n = 3. 

Fig. 2. Timeline for the intervention.  
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2.6. Measures 

2.6.1. Outcome measures 
Anxiety. The short-form of the Spielberger State-Trait Anxiety In

ventory (STAI; Spielberger et al., 1983; Marteau & Bekker, 1992) was 
used as main outcome measure to measure the adolescents’ general 
anxiety. The inventory is based on a four-point Likert scale ranging from 
0 (not at all) to 3 (very much so) and consists of six items. The scores 
range from 6 to 24, with higher scores indicating greater anxiety. To 
create scores compatible with the original STAI scores, the STAI-6 scores 
will be divided by 6 and multiplied by 20 to give a range from 20 to 80. 
The short-form of the STAI shows acceptable reliability and validity 
compared to the full-form (Marteau & Bekker, 1992). In this study, 
Cronbach’s alpha was .80 at the pre- and 0.81 at the post-measurement. 

Depressive Symptoms. The participants completed the Depression 
Scale (DEPS; Salokangas et al., 1995; see Kiuru et al., 2012), which 
consists of 10 items describing depressive symptoms experienced in the 
last month. The item response categories range from 0 (not at all) to 3 
(very much). The total score ranges between 0 and 30, with higher 
scores indicating more depressive symptoms. A cut-off score of 9 or 
higher identified 85% of cases of elevated depression symptoms, and the 
proportion of correctly diagnosed cases of clinical depression was 74% 
(Salokangas et al., 1995). In the present study, Cronbach’s alpha was 
.93 at the pre- and 0.91 at the post-measurement. 

2.6.2. Processes of change measures 
Psychological Flexibility. Psychological flexibility was measured by 

the Comprehensive assessment of Acceptance and Commitment Therapy 
processes (CompACT), which, in addition to the total score, measures 
three sub-processes of psychological flexibility: openness to experience 
(OE; acceptance, defusion), behavioral awareness (BA; present moment, 
self-as-context), and valued action (VA; values, committed action; Francis 
et al., 2016). Participants rate 23 items on a seven-point Likert scale 
ranging from 0 (strongly disagree) to 6 (strongly agree). The total score 
ranges between 0 and 138, with higher scores indicating greater psy
chological flexibility. In this study, the scale demonstrated adequate 
internal consistency (OE, pre, α = 0.77; post, α = 0.79, BA, pre, α = 0.77; 
post α = .81, and VA, pre, α = 0.84; post, α = 0.88). 

Self-Compassion. The Self-Compassion Scale–Short Form (SCS-SF; 
Raes et al., 2011) is a 12-item questionnaire that includes six subscales, 
with two items for each subscale: self-kindness versus self-judgment; 
common humanity versus isolation; and mindfulness versus over-
identification. Responses are given on a five-point scale from 1 (almost 
never) to 5 (almost always). Higher scores indicate higher 
self-compassion. The SCS-SF is a reliable alternative to the long-form 
version, when looking at overall self-compassion scores (Raes et al., 
2011). In the present study, Cronbach’s alpha reliability coefficient was 

Table 2 
The youth compass intervention: Modules, module content, and examples of 
virtual coach messages (SMS).  

Content/message The Student Coach and 
Virtual Coach Group 

The Virtual Coach 
Group 

1st video conferencing 
session (doxy.me) 

Duration: 45 min 
Registration for the Youth 
Compass 
Introduction 
Interview with 14 questions 

Duration: 15 min 
Registration for the Youth 
Compass 
Introduction and 
information on three 
weekly reminders by the 
virtual coach 
No interview 

Virtual coach SMS 
message: 

Well, the first module of the Youth Compass is now open! We 
hope that you enjoy the exercises and chat! 

Introduction 
Getting started: Introduction 
Game: Interrail adventure trip, part I  

Module 1: Direction For Life 
Values: Taking a step toward what brings energy, well-being, and joy. 
Level 1: What Is Important To Me 
Level 2: What Do I Want To Achieve? 
Level 3: What Stops Me? 
Game: Interrail adventure trip, part II 

Virtual coach SMS 
message: 

Hello, I noticed that you have completed some of the exercises 
in the Youth Compass! Great! 

Virtual coach SMS 
message: 

The second module in the Youth Compass is now open! It’s 
about thoughts this week. I hope you like it! https://nuorte 
nkompassi.fi/programme/nk/e2/minamieli/ 

Module 2: Me And My Mind 
Cognitive defusion: 
Exploring the kinds of automatic thoughts and feelings I have. 
Level 1: Mind Is Like … 
Level 2: Distance to Thoughts 
Level 3: Testing Thoughts 
Game: Interrail adventure trip, part I 

2nd videoconferencing 
session (doxy.me) 

Duration: 45 min 
How are you doing? 
Interview covering values, 
value-based actions, and 
cognitive defusion 

No session 

Virtual coach SMS 
message (Reminder): 

Hi! Just to remind you of the Youth Compass exercises. Listen 
to some of the recordings a couple of times; they are really 
good! For example: https://nuortenkompassi.fi/progr 
amme/nk/e2/mielikuin/ferrari/ 

Virtual coach SMS 
message 
(Notification): 

The third module is now open in the Youth Compass! So 
you are now halfway through. There will be some nice 
exercises this week to help you focus and calm down. 

Module 3: Me in the Now 
Present moment and acceptance: Taking a new stance toward my thoughts and feelings 
Level 1: Observe 
Game: Interrail adventure trip, part III 
Level 2. In This Moment: 
Level 3: Testing Out In Practice 
Virtual coach SMS 

message 
(Notification): 

Hello! I noticed that you have already done many exercises 
this week! You may want to try them without sound, for 
example, while you’re taking a walk. 

Virtual coach SMS 
message 
(Notification): 

Hi! The next to last module is now open! If you sometimes feel 
insecure or are terribly self-critical, we will talk about it this 
week: https://nuortenkompassi.fi/vara/nk/e4/Good luck 
in the Youth Compass and otherwise! 

Module 4: Me Myself 
Self-as-a-context and self-compassion: Perceptions of myself and learning to take a 

different perspective on them. 
Level 1: My Own Story: 
Level 2: Changing the Perspective 
Game: Interrail adventure trip, part IV 
Level 3: Friend To Yourself 
Virtual coach SMS 

message (Reminder): 
I’d like to remind you that there are now super nice exercises 
in the Youth Compass dealing with not being so harsh on 
yourself. I really like this one: https://nuortenkompassi.fi/ 
program//kk/e4/tarina/tunnistatarina/  

Table 2 (continued ) 

Virtual coach SMS 
message 
(Notification): 

The last module is now open in the Youth Compass! This week 
is the last:(I hope you liked the program and will also like this 
final module! 

Module 5: Me And Other PeopleLevel 3: Testing Out In Practice 
ACT-process: Value-based actions, compassion toward others 
Promoting good relationships with my friends and other people 
Level 1: Friend To Yourself and Others 
Level 2: In The World 
Level 3: Challenging Situations 
Game: Interrail adventure trip, part V 
Virtual coach SMS 

message (Reminder): 
Hi, be sure to try the last week’s exercises in the Youth 
Compass. There’s a nice one about friends; see https:// 
nuortenkompassi.fi/program//kk/e5/ystava/viest/  
A closing SMS message sent 
by the coach: Thank you for 
joining the Youth Compass! 
I wish you all the best!  

Closing feedback Feedback in writing for the 
whole program 

Feedback in writing for 
the whole program  
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0.79 at the pre- and 0.83 at the post-measurement. 

2.6.3. Adherence 
Our results before the pandemic suggested that Youth Compass was 

helpful for increasing academic buoyancy and life satisfaction as well as 
reducing stress and depression in adolescents who had completed at 
least three of the five intervention modules (Lappalainen et al., 2021; 
Puolakanaho et al., 2019). Thus, in the present study, the adolescents 
were instructed to complete at least six recommended exercises in each 
of the five weekly modules; therefore, the minimum intended use (see 
Sieverink et al., 2017) totaled 30 exercises, which was at least 30% of 
the program content. 

To investigate the impact of the intervention, subgroup analyses 
were conducted with respect to the adolescents allocated to the two 
iACT intervention groups who completed the pre-measurements (n =
154), and at least 30% of all the program content (n = 78). Thus, those 
who did not log in or completed only a part of the first and second 
module (n = 76, 49%; see Fig. 1) were excluded when completing the 
per-protocol analyses. Those who filled the adherence criteria (51%) 
had completed at least one module and half of an additional module or 
had made the minimum intended use of the program, defined by the 
completion of six recommended exercises in each weekly module. The 
recommendation for the minimal intended use was based on our pre
vious study (Lappalainen et al., 2021) in which we investigated the 
former version of the Youth Compass. 

2.6.4. Statistical analyses 
Statistical analyses were conducted using SPSS and Mplus (version 8, 

Muthén & Muthén, 1998 – 2020–2020). Differences between the groups 
at baseline were investigated using SPSS. Pre-to post-measurement 
changes from the intervention and control groups were studied using 
latent change score (SEM) models. These models are equivalent to SPSS 
repeated measures ANOVA (Gardner, 2006), with the advantage of 
including all the available data in the analyses (also including partici
pants with some missing values). The intervention results were analyzed 
using intention-to-treat and per-protocol analyses (Ranganathan et al., 
2016). We investigated the effects of the two iACT interventions in 
comparison with the control group using intention-to-treat analyses, 
including adolescents who had filled in the pre-measurements (n = 234), 
and per-protocol analyses, including adolescents who had filled in the 
pre-measurements, signed into and completed (as recommended) at 
least 30% of the Youth Compass online program (n = 78 total, in the two 
iACT intervention groups), and those in the no-intervention control 
group (n = 80). We examined differences in the changes in psychological 
flexibility, self-compassion, anxiety, and depression in the three groups. 
The interaction effects were indicated in the form of Wald-test values 
(W) and p-values. Effect sizes (ES) regarding changes from the pre-to 
post-measurement were reported using Cohen’s d. An effect size of d 
= 0.20 was considered small, d = 0.50 moderate, and above d = 0.80 
large (Cohen & Williamson, 1988). Further, we investigated whether 
gender would explain the observed changes from the pre-to post-
measurements. Thus, pre-to post-measurement changes from the inter
vention and control groups were studied using latent change score 
(SEM) models and testing whether the changes differed depending on 
gender. The differences in the background variables between the 
drop-outs and non-drop-outs were analyzed using t- and chi-square tests. 

3. Results 

3.1. Adherence 

A total of 348 adolescents were randomly assigned to the iACT stu
dent coach + virtual coach group (n = 116), the iACT virtual coach group 
(n = 116), and the no-intervention control condition (n = 116; Fig. 1). Of 
these, 234 (67%) filled in the pre-measurement (iACT student coach +
virtual coach group, n = 79; iACT virtual coach group, n = 75; control, n =

80). As 114 (33%) participants withdrew from the study between the 
randomization (n = 348) and pre-measurement (n = 243), chi-square 
tests were conducted to compare those who participated in the pre- 
measurement and those who withdrew from the study before 
completing the pre-measurement. We found a gender difference be
tween the groups. Significantly more females participated in the pre- 
measurement (80.7%; n = 159) compared to males (53.4%, n = 79; 
chi-square 30.284, df = 3, p < 0.01). Further, 110 of the 154 adolescents 
(71%) from the two intervention groups logged into the Youth Compass 
online program, among whom 88 (80%) fulfilled the adherence criteria 
and completed at least 30% of the Youth Compass online program. A 
closer examination of user activity during the intervention period 
revealed that most of the adolescents (n = 64) completed 60–100% of 
the Youth Compass program. However, we detected that 78 of the 88 
adolescents who fulfilled the adherence criteria had completed the pre- 
measurements, and therefore, the iACT student coach + virtual coach 
group ended up with 44 adolescents; the iACT virtual coach group had 34 
adolescents; and the control group comprised 80 adolescents (totaling n 
= 158). Post-measurement data were available from 137 adolescents in 
total, indicating that close to 60% (58.5%) of those who participated in 
the pre-measurement also completed the post-measurement (Fig. 1). The 
intervention group completing at least 30% of the program (n = 78) 
included fewer boys than in the control group (chi-square 6.484, df = 2, 
p = 0.039). The adolescents gave no reasons for dropping out of the 
study. 

3.2. Intervention effects 

An analysis of the adolescent sample, that is, those who had filled in 
the pre-measurements (intent-to-treat analysis, n = 234) revealed that 
neither of the two intervention groups (iACT student coach + virtual 
coach; iACT virtual coach) changed significantly differently compared to 
the control group with regard to psychological flexibility (CompACT 
total; W = 1.731, df = 2, p = 0.421), self-compassion (SCS-SF; W =
2.998, df = 2, p = 0.112), anxiety (STAI; W = 3.861, df = 2, p = 0.073), 
and depressive symptoms (DEPS; W = 2.052, df = 2, p = 0.179). In 
addition, the two intervention groups did not change significantly 
differently in terms of the abovementioned outcomes. 

We then combined the two intervention groups and examined 
whether there were any changes among adolescents who had logged 
into the Youth Compass program and met the adherence criteria of 
completing at least 30% of the program (per-protocol analysis, inter
vention group, n = 78; control group, n = 80; total n = 158). We found 
that the iACT group showed a different change compared to the control 
group regarding to valued action (W = 4.19, df = 1, p = 0.020), self- 
compassion (SCS-SF; W = 3.55, df = 1, p = 0.030), and anxiety (STAI; 
W = 3.00, df = 1, p = 0.042, Table 3). Thus, a slight increase in the iACT 
group was found both in terms of valued action and self-compassion 
(within ES, VA: d = 0.08; SCS: d = 0.12), but they decreased in the 
control condition (within ES, VA: d = 0.17; SCS: d = 0.05). Anxiety 
showed a slight increase in the iACT group (within ES, d = 0.05); 
however, the symptoms of anxiety in the control group increased more 
significantly (within ES, d = 0.34). There was a similar trend in 
depression, but the interaction effect was not significant. The corrected 
between-group ES of all variables were very small or small (d =
0.03–0.30; Table 3). 

Since the intervention group that completed at least 30% of the 
program (n = 78) included fewer boys than in the control group, we 
performed further analyses and investigated whether boys and girls 
changed differently during the intervention. The analyses indicated that 
adolescent boys and girls showed similar changes regarding the 
measured variables from the pre-to post-measurement. 

We investigated more closely those adolescents who had provided 
complete data in the pre- and post-measurements as well as their user 
activity (n = 71). Interestingly, all those who did not fulfill our adher
ence criteria (at least 30% usage) belonged to the virtual coach group 
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(chi-square 7.550, df = 1, p = 0.006). Further, we investigated whether 
those who had received a greater proportion of the intervention 
(80–100% usage, n = 35) would show larger changes (effect sizes) in the 
process variables compared to those with a lower user percentage 
(0–79%, n = 36, and 30–79%, n = 29). The cutoff was the median value 
(79; see Table 4). Compared to the control group, the high-usage group 
(80–100%) showed larger changes in total CompACT and openness to 
experiences than the lower-usage group (0–79% and 30–79%). In value- 
based action, both the low- and high-usage groups showed larger 
changes compared to the control group. A comparison between the high- 
and lower-usage groups revealed that the high-usage group showed 
larger changes in total CompACT and openness to experiences. Thus, 
those who received a greater proportion of the intervention showed 
larger changes, especially in openness to experiences. Further, there was 
a dose-response between the level of use of the program and the 
magnitude of changes in symptoms of depression and anxiety. Higher 
levels of exposure to the program were associated with larger positive 
changes in symptoms. Change from pre to post in anxiety: User category 
0–29% (n = 7), pre-post change = − 1.29 (increase in symptoms); user 
category 30–79% (n = 29), pre-post change = − 0.83 (increase in 

symptoms); user category 80–100% (n = 35), pre-post change = 0.34 
(decrease in symptoms). Change from pre to post in depression: User 
category 0–29% (n = 7), pre-post change = − 1.14 (increase in symp
toms); user category 30–79% (n = 29), pre-post change = − 0.48 (in
crease in symptoms); user category 80–100% (n = 35), pre-post change 
= 0.00 (no change). 

In addition, we investigated whether levels of psychological flexi
bility (CompACT Total) and self-compassion (SCS) predicted changes in 
depression and anxiety. The analyses suggested that the level of psy
chological flexibility but not the level of self-compassion predicted 
changes in symptoms of depression (F (1,69) = 5.911, p = 0.18, 
Adjusted R Square = 0.066). Lower levels of psychological flexibility at 
pre-measurement were associated with larger changes in depression 
symptoms (r = − 0.28, p = 0.018, n = 71). Thus, those adolescents who 
had lower levels of psychological flexibility benefitted more of the 
intervention in respect of depression. Neither levels of psychological 
flexibility nor self-compassion predicted the changes in anxiety. 

4. Discussion 

The aim of this study was to examine the effects of an ACT-based 
online intervention Youth Compass on symptoms of anxiety and 
depression, psychological flexibility, and self-compassion during the 
COVID-19 pandemic among 15-16-year-olds. No significantly different 
changes between the two intervention groups compared with the no- 
treatment control group were detected in the randomized sample. As 
our earlier studies (Lappalainen et al., 2021; Puolakanaho et al., 2019) 
suggested, a more intense use of or engagement with the intervention 
was needed to obtain beneficial effects. Our hypothesis was that meeting 
the minimum adherence criteria (i.e., completing 30% of the program) 
would be associated with significant decreases in psychological symp
toms and increases in psychological flexibility and self-compassion. This 
hypothesis was partially supported. When investigating the adolescents 
who met the adherence criteria, we found that valued action remained 
at the same level in the iACT intervention group, while the 
no-intervention group recorded a reduction in value-based action. Also, 

Table 3 
Changes in psychological flexibility, self-compassion, anxiety and depression in 
the combined iACT intervention group (n = 78), and the Control group (n = 80) 
among the adolescents who completed at least 30% of the Youth Compass 
program.   

Pre Post     

M (SD) M (SD) W (df 
= 1) 

p db dw 

CompACT Total   2.08 0.072 − 0.19  
iACT Intervention 82.35 

(18.13) 
82.72 
(21.41)    

− 0.02 

Control 83.35 
(17.73) 

80.40 
(20.18)    

− 0.16 

CompACT VA   4.19 0.020 − 0.26  
iACT Intervention 33.42 

(7.77) 
34.09 
(7.94)    

− 0.08 

Control 33.09 
(7.40) 

31.78 
(7.76)    

0.17 

CompACT BA   0.05 0.415 − 0.03  
iACT Intervention 17.96 

(6.11) 
17.47 
(6.18)    

0.08 

Control 19.04 
(6.38) 

18.37 
(6.42)    

0.11 

CompACT OE   0.63 0.213 − 0.15  
iACT Intervention 30.96 

(8.06) 
31.30 
(10.90)    

− 0.04 

Control 31.19 
(8.03) 

30.34 
(10.18)    

0.09 

SelfCompassion 
(SCS)   

3.55 0.030 − 0.17  

iACT Intervention 38.42 
(7.75) 

39.35 
(7.74)    

− 0.12 

Control 39.53 
(8.14) 

39.11 
(7.66)    

0.05 

Anxiety   3.00 0.042 0.30  
iACT Intervention 12.07 

(3.55) 
12.26 
(3.50)    

− 0.05 

Control 11.77 
(3.71) 

13.04 
(3.85)    

− 0.34 

Depression   0.57 0.224 0.10  
iACT Intervention 7.73 

(6.69) 
7.79 
(6.06)    

− 0.01 

Control 7.02 
(6.07) 

7.71 
(6.92)    

− 0.11 

db = between-group effect size dw = within-group effect size. 
CompACT Total = Comprehensive assessment of acceptance and commitment 
therapy processes. 
CompACT VA = CompACT Valued action. 
CompACT BA = CompACT Behavioral Awareness. 
CompACT OE = Comp ACT Openess to Experiences. 
Self-Compassion = The Self-Compassion Scale–Short form (SCS-SF). 

Table 4 
Between group effect sizes of user activity. Left: Comparison between the control 
group (n = 80) and the intervention group divided into the low usage groups 
(0–79% and 30–79%), and the high usage group (80–100%). Right: Comparisons 
between high usage (80–100%) and the low usage groups (0–79% and 30–79%).   

Control group (n = 80) vs. 
Intervention use categories 

High usage group 
(80–100%, n = 35) vs. 
lower usage categories 

0–79% 
(n = 36) 

30–79% 
(n = 29) 

80–100% 
(n = 35) 

0–79% 
(n = 36) 

30–79% 
(n = 29) 

CompACT 
Total 

0.06 0.05 0.28 0.24 0.25       

CompACT 
VA 

0.35 0.32 0.21 0.12 − 0.09       

CompACT 
BA 

0.04 − 0.08 0.07 0.12 0.15       

CompACT 
OE 

− 0.20a − 0.17a 0.38 0.62 0.58       

SelfComp 
(SCS) 

0.14 0.17 0.17 0.04 0.02 

CompACT Total = Comprehensive assessment of acceptance and commitment 
therapy processes. 
CompACT VA = CompACT Valued action. 
CompACT BA = CompACT Behavioral Awareness. 
CompACT OE = Comp ACT Openess to Experiences. 
Self-Compassion = The Self-Compassion Scale–Short form (SCS-SF). 

a = change larger in the control group. 
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there was a slight increase in self-compassion in the iACT group and a 
slight decrease among the adolescents in the no-intervention group, 
with the latter also reporting an increase in anxiety and the former 
reporting significantly smaller increase in anxiety. Further, those who 
received a greater proportion of the intervention showed larger changes, 
especially in openness to experiences. There was also a dose-response 
between the level of use of the program and the magnitude of changes 
in symptoms of depression and anxiety. Higher levels of exposure to the 
program were associated with larger positive changes in symptoms. 

Based on these results and consistent with recent studies on psy
chological flexibility in the context of COVID-19 (e.g., Crasta et al., 
2020; Daks et al., 2020; Dawson & Golijani-Moghaddam, 2020; Xu et al., 
2021), we propose that the psychological flexibility and self-compassion 
skills that the adolescents learned in the Youth Compass intervention 
may have protected against psychological distress caused by COVID-19. 
This was confirmed by the observation that anxiety increased only 
slightly in the iACT group, showing a significant, albeit small, effect on 
symptoms of anxiety in comparison to the control condition. Because of 
COVID-19 and the associated threats and fears regarding the future, the 
adolescents may have experienced more anxiety, which is in line with 
Ravens-Sieberer et al. (2021), who found higher levels of generalized 
anxiety in children and adolescents before versus during the pandemic 
but no significant increase in the prevalence of depressive symptoms. 
Indeed, those who engaged in the Youth Compass showed only a minor 
increase in anxiety compared to a larger increase in the control group. It 
is noteworthy that the data collection was carried out during the second 
wave of COVID-19. This potentially explains the increase in symptoms of 
anxiety among the adolescents. Fear and anxiety are natural reactions 
under stressful circumstances such as the COVID-19. Anxiety-induced 
rigidity may excessively narrow behavioral repertoires and restrict 
engagement in meaningful activities (Presti et al., 2020), whereas psy
chological flexibility skills may lessen entanglement with worry and 
anxious thoughts and, despite anxiety, lead to engagement in valued 
actions. Our results support this view and are consistent with those of 
Smith et al. (2020), who suggested that high levels of psychological 
flexibility and tolerance of uncertainty had a protective effect on par
ticipants’ anxiety during the pandemic (see also Pakenham et al., 2020). 

Studies have shown that increasing young people’s engagement in 
meaningful activities, that is, living consistently with their personal 
values, may protect against the effects of various stressors on psycho
social functioning and help them improve their well-being (Grégoire 
et al., 2021; Miller & Orsillo, 2020; Murrell & Kapadia, 2011). After all, 
the ultimate goal of ACT is behavior change, and other ACT processes 
are subordinated to helping individuals live according to their chosen 
values (Hayes et al., 1999; Zhang et al., 2018). In this sense, it is an 
encouraging finding that the ACT-based intervention positively 
impacted the adolescents’ engagement in value-based actions during the 
pandemic, that is, in the face of external obstacles. However, partaking 
in meaningful actions during a lockdown situation may have been more 
challenging for adolescents than in normal circumstances as their social 
contacts were sparse and often limited to their immediate family and, 
occasionally, online contact with teachers and schoolmates. Neverthe
less, more information about whether the adolescents in fact conducted 
meaningful actions and how would be valuable. Some studies conducted 
during the pandemic (e.g., Ellis et al., 2020; Gadermann et al., 2022; 
McArthur et al., 2021) found that adolescents who reported spending 
more time with family also reported less loneliness and fewer mental 
health symptoms; therefore, it would have been valuable to ascertain 
whether an increase in valued actions in our adolescent sample was 
associated with increased interaction and connectedness with family or 
peers or whether meaningful actions were related to increased exercise 
or more time for activities that they had not been able to pursue earlier, 
which were elsewhere reported by adolescents as positive impacts of the 
pandemic (Kerekes et al., 2021). Momentary data collection methods 
would have better captured the adolescents’ actions on a daily basis and 
assess their clarity regarding their values, how committed they were to 

these values, and how consistently they put these values into action on a 
daily basis. Therefore, there is a need for future studies to track daily 
behaviors using methodologies such as ecological momentary assess
ments (EMAs) in order to examine psychological flexibility processes 
and assess adolescents’ experiences when they are engaged in their daily 
routines. 

The results indicate that among the adolescents who completed at 
least 30% of the Youth Compass program, the intervention had a posi
tive impact on their self-compassion skills compared to those in the no- 
intervention condition. This suggests that self-compassion may be an 
important protective factor in alleviating the adverse impacts of the 
pandemic (see Jiménez et al., 2020; Lau et al., 2020). Self-compassion 
fosters emotional resilience, that is, psychological flexibility (Jiménez 
et al., 2020), which may increase the ability to respond more adequately 
to stressful situations, thereby helping adolescents deal effectively with 
the challenges posed by global emergencies such as COVID-19. 
Congruent with previous studies that have shown that brief compas
sion training via mobile applications and webpages can enhance 
well-being and self-compassion (Donovan et al., 2016; Eriksson et al., 
2018), the findings of the present study suggest that an ACT-based 
program such as Youth Compass may offer promise in teaching adoles
cents ways to be kind to themselves in challenging situations, enabling 
them to see the global pandemic as something that they experience with 
other people around the world. 

It should be noted that this was a universal study that included all 
interested adolescents. Therefore, some adolescents’ psychological 
flexibility and self-compassion may have been on a relatively high level 
prior to the intervention. Another potential reason for not obtaining 
larger effects or significant results on the other variables of psycholog
ical flexibility and symptoms may be that the intervention period was 
relatively short, and engagement in the online program relied mainly on 
the adolescents’ own activity. We used a rough 30% adherence measure, 
and we do not know de facto how engaged the adolescents really were. 
We can only speculate as to why the changes in the iACT group, which 
received more support (2 × 45 min), were not significantly larger than in 
the virtual coach group (15 min). Nevertheless, it is an important finding 
that more extensive support in online interventions does not automati
cally lead to better results, although brief contact with a coach was 
associated with fewer adolescents reporting low program usage. A short 
video call from a contact person combined with a virtual coach that 
keeps the adolescent engaged may be sufficient to produce a beneficial 
impact on well-being. However, follow-up studies are needed to ensure 
that the results will be maintained and will have a long-term protective 
effect on adolescents’ overall well-being. 

Interestingly, openness to experiences increased for the adolescents 
who received a greater proportion of the intervention. This could be 
explained by the fact that modules 3 and 4 included materials related to 
observing skills, present moment awareness, acceptance, self-as-context, 
and self-compassion. Based on these findings, it is recommended that 
adolescents complete at least 80% of the intervention since the level of 
use is related to the benefits received from the program. 

Regarding the drop-out rate in the study, the context of the COVID- 
19 pandemic meant that we were obliged to administer all the assess
ments online instead of the planned in-person paper-and-pencil assess
ment in schools. In addition, engaging in an online intervention mostly 
alone, with only a 15-min or 2 × 45-min video calls from a coach may 
not have been a compelling option for adolescents who occasionally 
attended school virtually and spent a great deal of time online. However, 
our drop-out rates were in line with those of other studies investigating 
digital mental health interventions. Drop-out rates above 20% are fairly 
common, as reported in a meta-analytic review by Garrido et al. (2019). 
In our sample, 30% of the adolescents did not log into the program, and 
among those who logged in, 80% fulfilled our adherence criteria. For 
example, a meta-analytic review suggested an attrition rate of 24% for a 
short-term follow-up in smartphone-delivered interventions for mental 
health problems (Linardon & Fuller-Tyszkiewicz, 2020). 
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The following limitations must be observed. First, withdrawals and 
drop-out rates of the magnitude experienced in the current study may 
threaten the validity and generalizability of our results. Over 80% of the 
randomized adolescents who participated in the pre-measurement were 
female, including most of the completers of the study (72%; intent-to- 
treat). Therefore, our results may not generalize to male adolescents. 
Second, it should be noted that the adolescents in the current study came 
from families in which parents were mostly well educated, with around 
half of the parents having undertaken university-level education. It is 
important to consider that our findings may not generalize to adoles
cents from more disadvantaged backgrounds. Future research should be 
conducted, for example, with a sample of adolescents belonging to less- 
educated families of a lower socioeconomic status. Finally, the use of 
self-report questionnaires should be considered a limitation. It is 
possible that some adolescents may not have been able to answer real
istically, particularly in the CompACT measure of psychological 
flexibility. 

Despite these limitations, the present study contributes to the body of 
knowledge in the field of interventions for adolescent populations. As 
noted earlier, only a few studies have applied ACT to adolescents during 
the COVID-19 lockdown. COVID-19 propelled important changes to 
mental health delivery, suggesting that brief and low-intensity in
terventions should become a priority in research and clinical practice 
(Gruber et al., 2021). According to the World Health Organization 
(2020), universally delivered psychosocial interventions should be 
provided to all adolescents and implemented in diverse settings or 
through digital platforms. In terms of delivery, schools are in the unique 
position of being able to reach young people and provide them with 
early interventions to promote their emotional health; thus, their role 
should be strengthened (see also Gee et al., 2021). The online-delivered 
Youth Compass program enabled us to reach the adolescents and offer 
them support during the pandemic when traditionally delivered support 
was unavailable. ACT approaches such as the Youth Compass arguably 
enable adolescents to acquire important psychological flexibility and 
self-compassion skills and support them in engaging with meaningful 
actions and acquiring a compassionate stance toward themselves under 
stressful circumstances. Building these skills may help adolescents 
develop strategies to cope with their struggles in challenging times, 
which they will be able to use throughout their lives. 
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