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Background: Dysfunctional emotion regulation (ER) is associated with symptoms of depression and anxiety in
adolescents. This pilot study aimed to examine the acceptability and feasibility of a guided internet-based
emotion regulation training (ERT) added to cognitive behavioral therapy (CBT). Furthermore, we aimed to

Sgoiz;e:;e examine the feasibility of the randomized study design and to provide a first estimate of the effectiveness of CBT
Anziety + ERT compared with CBT alone in adolescents with depressive or anxiety disorders.
eHealth Methods: In a pilot randomized controlled trial (RCT) with a parallel group design, 39 patients (13-18 years) with

depressive or anxiety disorder were assigned to CBT + ERT (n = 21) or CBT (n = 18). Assessments at baseline,
three-months and six-months follow-up included treatment adherence, satisfaction, depressive symptoms, anx-
iety symptoms, and ER strategies.

Results: Adherence to ERT was 66.5 %, and treatment satisfaction was adequate. 76.5 % of eligible patients
participated in the study. Linear mixed-model analyses showed significantly reduced anxiety symptoms (p =
.003), depressive symptoms (p = .017), and maladaptive ER (p = .014), and enhanced adaptive ER (p = .008) at
six months follow-up in the CBT + ERT group compared to controls.

Limitations: The sample size was small, and results regarding effectiveness remain preliminary. Data-collection
took place during COVID-19, which may have influenced the results.

Conclusions: Both the intervention and the study design were found to be feasible. In a larger RCT, however,
improvement of recruitment strategy is necessary. Preliminary results indicate potential effectiveness in
decreasing anxiety, depression, and emotion dysregulation in adolescents. The next step should be the devel-
opment of an improved internet-based ERT and its evaluation in a larger RCT.

Trial registration: Registered on January 14th, 2020 in The Netherlands Trial Register (NL8304).

1. Introduction

Anxiety and depressive disorders are common in children and ado-
lescents (Merikangas et al., 2009; Polanczyk et al., 2015). Among
youths, global prevalence rates are estimated at 6.5 % for anxiety dis-
orders and 2.6 % for depressive disorders (Polanczyk et al., 2015). Co-
morbidity of these emotional disorders in adolescents is high (Costello
et al., 2003; Garber and Weersing, 2010). Anxiety and depressive dis-
orders negatively impact adolescents' social functioning, educational

achievements, physical health, and quality of life (Essau et al., 2000;
Jaycox et al., 2009). In addition, childhood anxiety and depressive
disorders predict a range of mental health problems in adulthood (Essau
et al., 2014; Johnson et al., 2018), and are associated with an increased
risk of suicide, which is the fourth most prevalent cause of death in
adolescents worldwide (WHO, 2021).

Adolescents with depressive or anxiety disorders are mainly treated
with cognitive behavioral therapy (CBT), a widely-used treatment with
medium-to-large effect sizes in this population (Crowe and McKay,
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2017; Kendall and Peterman, 2015; James et al., 2020; Klein et al.,
2007). CBT may be effectively delivered face-to-face or via the Internet,
with comparable effects (Christ et al., 2020; Ebert et al., 2015). How-
ever, classic CBT protocols generally aim at either depression or anxiety.
Adolescents with an anxiety disorder and comorbid depression show
slower treatment response to anxiety-specific CBT (Berman et al., 2000;
Suveg et al., 2009). In addition, evidence for the longitudinal benefits of
CBT in young people remains scarce. Reviews by James et al. (2020) and
Watanabe et al. (2007) found that disorder-specific CBT effectively re-
duces symptoms of anxiety and depression compared to waitlist at post-
treatment, but there is no evidence supporting longer-term benefits.
Given the high prevalence, high comorbidity and detrimental effects of
anxiety and depressive disorders in adolescents, it is of utmost impor-
tance to identify common mechanisms underlying these disorders and
optimize interventions in this vulnerable group.

Adolescence is characterized by growing autonomy, challenging life
tasks (e.g., academic challenges), and major neurobiological, endocri-
nological and socio-emotional changes (Blakemore, 2008; Casey et al.,
2008). Due to these changes, young people experience increasingly
intense and unstable emotions and more frequent negative emotions
than children (Ahmed et al., 2015; Zeman et al., 2006). The adaptive
regulation of these emotions is important for reducing negative affect
and psychological well-being (Aldao et al., 2010; Horn et al., 2011).
However, evidence suggests that adolescents use more maladaptive and
less adaptive emotion regulation strategies than children (Cracco et al.,
2017). Emotion regulation (ER) refers to ‘the extrinsic and intrinsic
processes responsible for monitoring, evaluating, and modifying
emotional reactions, especially their intensive and temporal features, to
accomplish one's goals’ (Thompson, 1994, pp. 27-28). ER is considered
an important common underlying factor and may play a role in the
etiology and maintenance of depressive and anxiety disorders (e.g.,
Aldao et al., 2010; Compeas et al., 2017; Seager et al., 2014; Young et al.,
2019). Maladaptive ER strategies (e.g., avoidance and rumination) are
associated with more symptoms of depression and anxiety, whereas
adaptive ER strategies (e.g., acceptance and problem solving) are linked
to less symptoms (Aldao et al., 2010; Schafer et al., 2016). Hence, ER
appears an important transdiagnostic factor, and enhancing adolescent
patients' ER skills in treatment may help decrease symptoms of depres-
sion and anxiety (Sloan et al., 2017). However, CBT only indirectly
targets ER based processes, as it mainly targets dysfunctional cognitions
and behavior.

In more recent third-wave psychological interventions, there is a
growing interest in focusing directly on ER. Research has shown that
integrating ER within a transdiagnostic framework combined with core
elements of evidence-based interventions is promising in adult and
adolescent samples with depressive or anxiety disorders (Eadeh et al.,
2021; Ehrenreich-May et al., 2017; Pasarelu et al., 2007; Sakiris and
Berle, 2019; Sandin et al., 2020). Examples of these transdiagnostic
approaches are The Unified Protocols for Transdiagnostic Treatment of
Emotional Disorders in Adolescents (UP-A) (Sherman and Ehrenreich-
May, 2020), Rational Emotive Behavioral Therapy (REBT) (Pasarelu
et al., 2021), Emotion-Focused Cognitive Behavioral Therapy (ECBT)
(Suveg et al.,, 2006), and affect-focused psychodynamic treatment
(Lindqvist et al., 2020). To date, however, these interventions are not
widely available to patients with depressive and anxiety disorders, as
CBT remains the treatment of first choice. Expanding regular treatment
with a brief transdiagnostic ER training that can be flexibly added to CBT
provides a more feasible way to enhance ER skills without changing the
CBT itself. To our knowledge, no research has been conducted on the
combination of CBT and an add-on transdiagnostic ER skills training in
adolescent patients with depressive and anxiety disorders. In depressed
adults, the addition of an ER skills training to CBT significantly
decreased depressive symptoms compared to CBT alone (Berking et al.,
2013).

The Internet is ubiquitous in the lives of Dutch adolescents: 99.7 % of
12-25-year-olds have access to the Internet (Central Bureau for
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Statistics, 2019). Numerous meta-analyses have demonstrated that
internet-delivered treatment for anxiety and depression provide a
feasible and effective alternative to face-to-face treatment in youths
(Christ et al., 2020; Ebert et al., 2015; Grist et al., 2019; Lehtimaki et al.,
2021). Providing emotion regulation training (ERT) as an add-on pro-
gram via the internet is expected to fit the lifestyle of adolescents and
minimalize their time-consuming visits to a health care institution.

This pilot randomized controlled trial (RCT) aims to examine the
acceptability and feasibility (i.e., system usability, treatment adherence,
and treatment satisfaction in patients and therapists) of an internet-
based transdiagnostic ERT added to CBT for adolescents aged 13-18
with depressive and anxiety disorders. In addition, the current study
aims to determine whether an RCT on its effectiveness is feasible
regarding i) recruitment rates, ii) patient acceptability, and iii) study
adherence rates. Furthermore, this study provides a first estimate of the
effectiveness of CBT + ERT, as compared with classic CBT alone, in
reducing depressive symptoms, anxiety symptoms, and ER difficulties.
We hypothesized that depressive symptoms, anxiety symptoms, and ER
difficulties would decrease significantly more in CBT + ERT compared
with CBT alone.

2. Methods
2.1. Study design

This study was a two-arm pilot randomized controlled trial with a
parallel group design that compared the effects of CBT + ERT versus CBT
alone. After baseline assessment, participants were randomly assigned
to either CBT + ERT or CBT.

2.2. Participants

Participants were patients aged 13-18, who were diagnosed with
depressive disorder or anxiety disorder and were enrolled for cognitive
behavioral therapy at Arkin Jeugd & Gezin (translation: Youth & Fam-
ily) in Amsterdam. Participants had to be at least moderately proficient
in Dutch and had regular access to a computer, tablet or mobile phone
with internet connection. Participants with comorbid diagnoses were
included, except for those with acute suicidal behavior or a current
psychotic disorder.

In total, 51 patients were screened for eligibility. 39 (76.5 %) par-
ticipants were eligible for inclusion and completed the baseline assess-
ment. Fig. 1 shows the participant flow throughout the study. From 64,1
% (n = 25) of the included participants, one parent provided observer-
based data. 21 respondents were randomized to CBT + ERT and 18 re-
spondents to CBT alone. Participants' age ranged between 14 and 18
years (M = 16.41, SD = 1.23), and 76.9 % were girls (n = 30). Of the
total sample, 71.8 % (n = 28) were diagnosed with depressive disorder
and 28.2 % (n = 11) with anxiety disorder as primary diagnosis. All
respondents were born in The Netherlands; however, 46.2 % (n = 18)
were second generation and had at least one parent born in Western or
Non-Western foreign countries. No significant baseline differences were
found regarding all clinical study variables. Table 1 presents the de-
mographic characteristics and the results of the baseline tests of
differences.

2.3. Procedure

2.3.1. Recruitment and consent

From October 2018 to April 2020, patients referred to three locations
of Arkin Jeugd & Gezin were screened for eligibility by a clinician during
the intake using the Mini International Neuropsychiatric Interview
(MINI). All eligible patients who had agreed to be approached by a
researcher were contacted by telephone after one week by a research
assistant. All participants gave written informed consent. For patients
aged below 16, parents had to provide written informed consent as well.
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Assessed for eligibility (n =51)

Excluded (n =12)
- Declined to participate (n = 10)

v

v

- Other reasons (n=2)

TO Measure

Parents (n = 25)

Respondents (n= 39)

Randomization (n =39)

A

A

Control Condition (CBT)

Experimental Condition (CBT + ERT)

n=18 n=21
\ 4

T1 Measure T1 Measure

Respondents (n= 18; 100%) Respondents (n=17; 81%) 3 months
Parents (n = 15; 100%) Parents (m=9; 90%)
1

T2 Measure T2 Measure

Respondents (n=16; 89%) Respondents (n= 17; 81%) 6 months

Parents (n = 14; 93%)

Parents (n = 10; 100%)

Fig. 1. Flowchart of recruitment, enrollment, and follow-up of participants.

Parents who were willing to complete questionnaires about their child
signed an additional informed consent, although parental cooperation
was not mandatory for participation of the child.

2.3.2. Data collection

Baseline assessment took place two weeks before the start of CBT.
Follow-up assessments were administered at 3 months (T1) and 6
months (T2) after baseline assessment. Participants and cooperating
parents received an email with a link to the self-report questionnaires,
conducted via online program NetQuestionnaire. For each completed
assessment, the participant and parent each received a voucher of 10
euros.

2.3.3. Randomization

After completion of the baseline assessment by the adolescent,
randomization was carried out by an independent data-manager of the
Arkin Research Department. The data-manager was not involved in the
project, nor in providing mental health care. Randomization took place
at an individual level, stratified by gender and treatment location using a
computer-generated block randomization schedule, with a block size of
4. To ensure that an equal number of patients was allocated to CBT +
ERT and CBT, the allocation ratio was 1:1. To prevent selection bias,

researchers were blind to block size and order, and did not have access to
the randomization schedule. Due to the nature of the treatments,
blinding of participants, parents, and therapists to treatment condition
was not applicable.

2.4. Intervention

2.4.1. Treatment as usual: CBT

All participants received classic CBT, a commonly used evidence-
based therapy for anxiety and depression among adolescents (Buite-
laar et al., 2009; Kendall and Peterman, 2015; Klein et al., 2007). CBT is
characterized by 1) behavioral analyses (i.e., identifying maladaptive
thinking patterns, emotional responses, and behaviors), 2) cognitive
restructuring, and 3) behavioral activation, experiments, and exposure
(Beck, 2005; Seligman and Ollendick, 2011). In this study, CBT was
provided by experienced psychologists and consisted of individual ses-
sions of 45 min and homework assignments in between the appoint-
ments. Every participant had one CBT therapist.

CBT was disorder-specific, and focused on either depressive symp-
toms or anxiety symptoms. The specific CBT protocol used, was tailored
to the main diagnosis and age of the participant.
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Table 1
Demographic characteristics.
Total sample CBT CBT + ERT /x> P
(N = 39) (n=18) (n=21)

Age in years, mean (SD) 16.4 (1.2) 16.3(1.2) 16.5 (1.25) 0.36 72

Sex, n (%) 0.01 .91
Female 30 (76.9) 14 (77.8) 16 (76.2)
Male 9(23.1) 4 (22.2) 5(23.8)

Current school level, n (%) 3.35 .65
Lower general secondary 4 (10.25) 3(16.7) 1(4.8)
Senior general secondary 12 (30.8) 6 (33.3) 6 (28.5)
Pre-university 18 (46.1) 8 (44.4) 10 (47.6)
Intermediate vocational 4(10.25) 1 (5.6) 3(14.3)
University 1(2.6) 0 (0.0) 14.8)

Ethnicity, n (%) 6.33 .04
Dutch 21 (53.8) 13 (72.2) 8(38.1)
2nd generation Western 6 (15.4) 3(16.7) 3 (14.3)
2nd generation Non-Western 12 (30.8) 2 (11.1) 10 (47.7)

Computer use, n (%) 0.11 .95
Daily 28 (71.8) 13 (72.2) 15 (71.9)
Weekly 5(12.8) 2 (11.1) 3(14.3)
Less than once a week 6 (15.4) 3 (16.7) 3 (14.3)

Primary diagnosis, n (%) 2.07 84
Depressive disorder” 28 (71.8) 12 (66.7) 16 (76.2)
Anxiety disorder” 11 (28.2) 6 (33.3) 5 (23.8)

Comorbidity depression/anxiety, n (%) 9(23.1) 4(22.2) 5(23.8)

Abbreviations: CBT: Cognitive Behavioral Therapy; ERT: Internet-based Emotion Regulation Therapy.

 Persistent depressive disorder or depressive disorder.

Y Generalized anxiety disorder, panic disorder, social phobia, or anxiety not otherwise specified.

2.4.2. ERT

Alongside CBT, participants in the experimental condition engaged
in an internet-based emotion regulation training (ERT) delivered via
Therapieland (https://therapieland.nl): a widely-used e-mental health
platform. Patients were guided by a psychologist trained in the appli-
cation of internet-based ERT and providing online feedback. After each
online session, the psychologist provided feedback using secured email
within the online platform. ERT consisted of six online sessions and two
appointments with the ERT therapist. The first face-to-face/screen-to-
screen session was scheduled at the start of ERT, in order for patients
to become acquainted with their psychologists, and vice versa, to get
familiar with the eHealth platform, and to determine treatment goals.
This session was planned approximately two weeks after the start of
CBT. In addition, after the first half of ERT, a second face-to-face/screen-
to-screen session was scheduled to monitor progress, evaluate treatment
goals, discuss motivation and adolescents' opinion about the training.
ERT took place simultaneously with CBT. The program included various
methods such as videos with psycho-education, exercises, and a library
with relevant videos. Based on the patient's preference, the six ERT
sessions were completed on a weekly or fortnightly schedule. Parents
did not participate in the ERT. Text Box 1 provides an overview of the
intervention. For their ERT sessions, all patients were guided by a
therapist other than their CBT therapist. Because of the COVID
pandemic, some of the face-to-face sessions of both ERT and CBT were
converted to screen-to-screen sessions during this study.

2.5. Outcome measures

2.5.1. Patient and therapist satisfaction

At T2, participants in the experimental condition filled in an adapted
version of the Client Satisfaction Questionnaire (CSQ-8) about satisfac-
tion with the online ERT. The Dutch translation of the CSQ was found
reliable and valid in mental health outpatients in The Netherlands (De
Brey, 1983). The total score of the questionnaire ranges from 8 to 32,
with a higher score indicating a higher satisfaction. In the current study,
the CSQ showed good internal consistency (Cronbach's a = 0.88). ERT
therapists completed an adapted version of the 3-item Client Satisfaction
Questionnaire (CSQ-3), and filled in the System Usability Scale (SUS), a
10-item validated questionnaire evaluating usability of internet-based

interventions as perceived by therapists. The total score ranges from
0 to 100. A score above 68 represents acceptable usability (Sauro and
Lewis, 2016). Lastly, online ERT adherence was operationalized as the
percentage of the online ERT program followed.

2.5.2. RCT feasilibity

The RCT design was considered feasible if at least 75 % of eligible
patients and 50 % of eligible parents agreed to participate in the study.
Furthermore, study adherence had to be at least 75 % and is defined as
the percentage of participants who completed T2 assessments. See
Table 2 for the schedule of assessments.

2.5.3. Depressive symptoms

Self-reported depressive symptoms were measured by the Children's
Depression Inventory ([CDI-2]; Bodden et al., 2016; Craighead et al.,
1998). The CDI-2 is a revision of the CDI (Kovacs, 1992) and consists of
28 items, rated on a three-point Likert scale. In addition, parents re-
ported the depressive symptoms of their children on the CDI-2 parent
version (Bodden et al., 2016; Craighead et al., 1998), which consists of
17 items, rated on a three-point Likert scale. The total score of the
questionnaires was used, with a higher score indicating a higher level of
depressive symptoms. The CDI-2 was found to be a reliable and valid
instrument among general and clinical populations (Bae, 2012; Bodden
et al., 2016). In this study, the self-report and parent-report scales
demonstrated good internal consistency, with Cronbach's a = 0.87 and
0.86, respectively.

2.5.4. Anxiety symptoms

Self-reported anxiety symptoms were measured by the Dutch version
of the Screen for Child Anxiety Related Emotional Disorders ([SCARED-
NL]; Muris et al., 2007). This is a 69-item questionnaire measuring
severity of DSM-IV anxiety disorders. All items are rated on a three-point
Likert scale. In addition, children's parent-reported anxiety symptoms
were measured by the 69-item SCARED-NL parent version (Muris et al.,
2007). The total scores of the questionnaires were used, with a higher
score indicating a higher level of anxiety symptoms. The SCARED was
found reliable and valid in outpatient children and their parents (Bir-
maher et al., 1997; Hale et al., 2011). In the current study, both the
SCARED-NL self-report and parent-report version showed a high
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Box 1
Session overview.

Session 1

This session contains a short introduction and summary of the program and explains the functionalities of the online platform. Adolescents
establish and score treatment goals on a 1-7 range with regard to ER.

Session 2

This session starts with a video about different emotions and the origin, function, and characteristics of emotions. It focusses on the first core
element: emotion comprehension, which refers to the knowledge to identify and understand others' emotions by bodily and facial cues, within
specific social contexts (Harris et al., 2016). Through exercises, adolescents learn to identify emotions in others (i.e., distinction between
emotions), learn to identify possible emotions in situations, and learn the expression of emotions in adaptive and maladaptive ways (e.g., facial
expressions, and communication techniques).

Session 3

The third session starts with a video with psycho-education about emotional awareness (in line with Southam-Gerow, 2013). There is a shift from
emotions in others to emotions in their selves. The link between emotions, situations, thoughts, behaviors, and consequences is discussed.
Adolescents gain knowledge about their own emotions; characteristics and intensity of emotions (including emotion thermometers), inter-
twinement and influence of different emotions, helpful or unhelpful behavioral tendencies, and corresponding situations.

Session 4

This session focusses on adaptive emotion regulation strategies. The first part contains a video about accepting difficult emotions. The second part
concerns gaining control of difficult emotions, expressing emotions in helpful ways, and learning behavioral strategies (e.g., sharing, writing,
mindfulness, moving, listening to music) that help coping with painful emotions. These strategies are based on the functional model, described
by Gross and Thompson (2007).

Session 5

This session focusses on lifestyle (sleep, food, sports, and relaxation), and the influence of lifestyle on emotion regulation. In addition, it contains
a psycho-education video about the Window of Tolerance. This part of the program is based on the prevention skills training of Linehan (1993),
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and the connection between coping and lifestyle.

Session 6

The final session concerns evaluation and relapse prevention. Adolescents evaluate their treatment goals and set up a plan to use ER skills after
finishing ERT. Furthermore, adolescents describe their pitfalls, helpful behavior, and support network.

internal consistency (both 0.95).

2.5.5. Emotion regulation

ER was measured with the Dutch version of the Questionnaire to
Survey Emotion Regulation in Children and Adolescents, which was
originally developed in German ([FEEL-KJ]; Braet et al., 2013; Cracco
et al., 2015; Grob and Smolenski, 2005). The questionnaire consists of
90 items and covers 15 different primary ER strategies. These strategies
are divided in two secondary scales: Adaptive ER and Maladaptive ER.
Adaptive ER includes seven primary strategies (Problem Solving,
Distraction, Humor Enhancement, Acceptance, Forgetting, Cognitive
Problem Solving, and Revaluation). Maladaptive ER includes five pri-
mary strategies (Giving up, Aggressive Reactions, Withdrawal, Self-
devaluation, and Rumination). Furthermore, there are three other pri-
mary ER strategies (Social Support, Expression, and Emotional Control).
Participants rate the items on a five-point Likert-scale, separately for the
emotions anger, fear and sadness. In this study, the Adaptive ER scale
and the Maladaptive ER scale were used. The total scores of the different
strategies included in the scale were used. The FEEL-KJ was found to be
a reliable and valid instrument in the general population (Braet et al.,
2013; Cracco et al., 2015). In the current sample, the internal consis-
tency of the FEEL-KJ Maladaptive and Adaptive scales were high (a =
0.93 and 0.92, resp.).

2.5.6. Internalizing problems

Self-reported internalizing problems were assessed by the Dutch
version of the Youth Self Report ([YSR]; Achenbach and Rescorla, 2001;
Verhulst and Van der Ende, 2013). The internalizing scale of the YSR
consists of 25 items, which are scored on a 3-point Likert scale. In
addition, parents reported adolescents' internalizing problems by the 26-

item internalizing scale of the Child Behavior Checklist ([CBCL];
Achenbach and Rescorla, 2001; Verhulst and Van der Ende, 2013). Total
scores were used, with a higher score indicating a higher level of
internalizing problems. The internalizing scales of the YSR and CBCL
were found reliable and valid in general and clinical populations (Ver-
hulst and Van der Ende, 2013). In the current sample, the internal
consistency of the YSR and CBCL internalizing scales were high,
respectively 0.90 and 0.92.

2.5.7. Severity of illness

The severity of the patient's illness (CGI-S) and global improvement
(CGI-I) were measured by the Clinical Global Impression Scale ([CGI];
Guy, 1976). CBT therapists filled in the CGI-S item at the start of
treatment and both questions at three months, and at six months follow-
up. The CGI-S assesses the severity of patient's illness on a 7-point Likert
scale (1 = normal to 7 = severely ill). The CGI-I rates the clinical
improvement at the moment of assessment compared to baseline, on a 7-
point scale (1 = very much improved to 7 = very much worse). Results
on validity of this questionnaire have been contradictory (e.g., Busner
etal., 2009; De Beurs et al., 2019; Zaider et al., 2003). However, its use is
widely accepted and the questionnaire is one of the most frequently used
therapist-assessments in psychiatry (Forkmann et al., 2011).

2.6. Statistical analyses

The primary outcome measures were depressive symptoms (CDI-2)
and anxiety symptoms (SCARED-NL) at 6 months follow-up (T2). Sec-
ondary outcomes included ER difficulties (FEEL-KJ Maladaptive ER and
Adaptive ER), internalizing problems (YSR and CBCL), and severity of
illness according to the therapist (CGI).
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Table 2
Schedule of assessments.
Variable Instrument TO T1 (3 T2 (6
(baseline) months months
follow-up) follow-up)

Participant

Demographics X

Emotion FEEL-KJ X X X
regulation

Depressive CDI-2 X X X
symptoms

Anxiety SCARED-NL X X X
symptoms

Internalizing YSR-int X X
problems

Client CSQ-8 X
satisfaction”

Parent

Depressive CDI-2 parent X X X
symptoms version

Anxiety SCARED-NL X X X
symptoms parent version

Internalizing CBCL-int X X
problems

Therapist

Severity of CGI X X X
illness

Therapist CSQ-3 X
satisfaction

System usability SuUs X

Note: FEEL-KJ: Questionnaire to Survey Emotion Regulation in Children and
Adolescents, Dutch version; CDI-2: Children's Depression Inventory; SCARED-
NL: Screen for Child Anxiety Related Emotional Disorders, Dutch version;
YSR-int: Youth Self Report, internalizing scale; CSQ-8: Client Satisfaction
Questionnaire; CBCL-int: Child Behavior Checklist, internalizing scale; CGI:
Clinical Global Impression Scale; CSQ-3: Client Satisfaction Questionnaire,
adapted for therapists; SUS: System Usability Scale.
? Only the CBT + ERT group filled in client satisfaction.

We checked if assumptions of linearity, homogeneity of variance,
and normality were met. After inspecting the data, one outlier was found
for the variable maladaptive ER. This outlier was winsorized (Wilcox,
2005). For the main study variables, observed means and estimated
means were calculated. Descriptive statistics were used to calculate
adherence rates and treatment satisfaction. Independent sample t-tests
were used to determine whether treatment completers differed from
non-completers regarding depressive symptoms, anxiety symptoms,
maladaptive ER, and adaptive ER, and to examine the difference in total
treatment time spent (in minutes) between both conditions.

To determine the effectiveness of CBT + ERT on primary outcomes
and secondary outcome ER, linear mixed-model analyses were per-
formed with a two-level structure (repeated measures, patients). First,
within-group effect sizes were calculated for each condition by dividing
the difference between post-test and pre-test means by the pre-test
standard deviation. Second, we evaluated the overall treatment effect
by fitting a model with treatment condition as fixed effect and the
baseline value of the outcome variable as covariate. Third, we evaluated
between-group differences at the separate follow-up time-points by
adding time and an interaction between condition and time to the
model. Time was treated as a categorical variable, represented by
dummy variables. Fourth, effect sizes (Cohen's d) were computed from
the multilevel estimates. Between-group effect sizes were established by
dividing the estimated mean difference between the two groups by the
pooled standard deviation. Effect sizes of 0.2 were considered small, 0.5
moderate and 0.8 large (Cohen, 1988). Because we used mixed-model
analyses, imputation of missing data was not necessary (Twisk, 2013).

Two multiple regression analyses were conducted with self-reported
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and parent-reported internalizing problems at 6 months follow-up as
outcome variables, and condition (dichotomous) and baseline level of
the outcome variable as predictors. Because these variables were only
assessed at baseline and follow-up, conducting linear mixed-model an-
alyses was not possible.

A chi-square test was used to compare the proportion of treatment
responders according to the therapist-reported CGI-I score between
groups. In this analysis, patients with a CGI-I score of 1 or 2 at T2 were
labeled as ‘responder-to-treatment’, and all others were labeled as ‘non-
responder’. A t-test was used to analyze between-group-differences in
the therapist-reported change of symptom severity, as measured by the
change in CGI-S from TO to T2.

Analyses of depressive symptoms, anxiety symptoms, and ER stra-
tegies were performed according to the intention-to-treat principle.
Analyses of internalizing problems and therapist-rated severity of illness
were performed in respondents who completed all assessments. All data
were analyzed using SPSS version 26. All reported P-values are two-
tailed and P-values of <0.05 were considered significant.

3. Results
3.1. Acceptability and feasibility

3.1.1. Intervention adherence

At T2, adherence to the online ERT intervention was 66.5 %, and the
average number of logins was 11.24 (range 0-45; SD = 11.43). 9.5 % (2/
21) of the respondents completed 0 % of ERT. 66.6 % (14/21) followed
over half of the intervention, and 42.9 % (9/21) completed all online
sessions. In participants who completed at least 1 session of the inter-
vention (n = 17), the average adherence was 81.9 % and the average
number of logins was 12.94 (range 2-45, SD = 11.88). Participants who
completed at least 75 % of the intervention were considered treatment
completers (n = 11). Completers had slightly lower baseline self-
reported depressive symptoms (M = 23.27; SD = 6.08 vs. M = 25.00;
SD = 7.30); t(19) = 0.59, p = .562, and anxiety symptoms (M = 53.64;
SD = 25.28 vs. M = 61.80; SD = 19.69) compared to non-completers; t
(19) = 0.82, p = .423, but differences were not significant. No differ-
ences in maladaptive ER strategies; t(19) = 0.38, p = .707, and adaptive
ER strategies; t(19) = 0.10, p = .924, were found between completers
and non-completers.

At six months post-baseline, no significant differences in total
received treatment time (in minutes) between the CBT group (n =17; M
= 965.53; SD = 465.09; median = 915.00; IQR = 637.50) and CBT +
ERT group (n = 21; M = 982.57; SD = 386.48; median = 1025.00; IQR
= 592.50) were found (t(36) = —0.12; p = .902). In this analysis, only
time spent on CBT (only face-to-face or screen-to-screen contact) and
ERT (only face-to-face or screen-to-screen, and online feedback) were
included. Minutes of all other treatments (e.g., pharmacotherapy ses-
sions, group treatment) and psychodiagnostic assessment were
excluded.

3.1.2. Treatment satisfaction

The mean total satisfaction score of participants (n = 13) was 19.00
(SD = 3.67; range 8-32), indicating a moderate satisfaction about the
internet-based intervention.

The majority of participants (76.9 %) stated that the quality of
internet-based help was good, and 61.5 % reported that they received
the help they had hoped. Only 30.8 % would recommend the internet-
based intervention to friends. Of the therapists, 100 % (n = 6) stated
that ERT met all or most of their needs, and 83.3 % would use the online
ERT in the future for their patients if possible. However, 66.7 % (n = 4)
were slightly dissatisfied by the online ERT they guided. The mean SUS
total score, reported by therapists, was 75.83 (SD = 7.53; range
67.5-85.0), which is above average and indicates sufficient system us-
ability of the online ERT.
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Table 3
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Observed means and estimated means of main study variables in experimental (CBT + ERT) condition and control (CBT) condition.

Variable Assessment Observed means Estimated means
CBT + ERT CBT CBT + ERT CBT
n M (SD) n M (SD) M (SD) M (SD)

CDI-2 TO (baseline) 21 24.10 (6.58) 18 28.28 (10.10)

T1 (3 months) 18 21.61 (10.19) 18 26.33 (10.10) 23.83 (6.88) 24.19 (6.96)

T2 (6 months) 17 16.71 (10.52) 16 26.94 (9.55) 18.67 (6.79) 24.45 (6.80)
SCARED TO (baseline) 21 57.52 (22.62) 18 61.94 (24.30)

T1 (3 months) 19 53.79 (24.96) 18 62.83 (26.47) 55.71 (13.57) 60.59 (13.58)

T2 (6 months) 16 45.44 (20.88) 16 64.06 (25.49) 47.84 (13.36) 62.41 (13.42)
FEEL-KJ Maladaptive ER TO (baselines) 21 101.48 (15.93) 18 106.28 (21.88)

T1 (3 months) 17 93.71 (16.01) 18 105.67 (17.10) 96.93 (10.45) 102.71 (10.64)

T2 (6 months) 17 92.29 (19.25) 16 104.81 (17.15) 93.58 (10.42) 102.81 (10.44)
FEEL-KJ Adaptive ER TO (baseline) 21 110.19 (22.59) 18 113.72 (23.31)

T1 (3 months) 17 122.06 (24.38) 18 121.833 (21.72) 123.49 (17.03) 120.22 (17.33)

T2 (6 months) 17 129.23 (24.77) 16 114.25 (28.52) 128.97 (17.02) 112.65 (17.03)
YSR TO (baseline) 21 33.57 (11.24) 18 36.67 (11.01)

T2 (6 months) 17 25.42 (13.58) 16 36.00 (11.30)

Note: CBT: Cognitive Behavioral Therapy; ERT: Internet-based Emotion Regulation Therapy; CDI-2: Children's Depression Inventory; SCARED-NL: Screen for Child
Anxiety Related Emotional Disorders, Dutch version; FEEL-KJ: Questionnaire to Survey Emotion Regulation in Children and Adolescents; ER: Emotion regulation; YSR:

Youth Self Report; M: mean; SD: standard deviation.

3.1.3. Study eligibility and adherence rates

The flow of participants through the study is presented in Fig. 1. 39
(76,5 %) of the 51 eligible respondents participated in the study. Ten
respondents declined to participate in the study with various reasons:
too time-consuming (n = 4), not helpful (n = 2), too difficult (n = 1), and
no reason (n = 3). Two other respondents did not participate because of
external reasons: one incomplete consent of parental authority, and one
treatment termination because of financial reasons before signing
informed consent. 79.5 % of the participants completed all assessments.
Of 64.1 % of the included participants, a parent completed parent-
reported questionnaires. Of the other 35.9 %, no parent or caregiver
participated in the study.

3.2. Treatment effects

Table 3 illustrates observed and estimated means for the patient-
rated outcomes per group at all timepoints. As can be seen in this
table, the CBT group showed no amelioration at T2 on all main study
variables, whereas the CBT + ERT group did. The CBT + ERT group

Table 4
Results of the linear mixed model analyses.
B p 95 % CI Cohen's
Lower Upper d
CDI-2 Overall -3.14 147 —7.43 1.16
T1 —0.36 .879 —5.06 4.34 0.04
T2 —5.88 .017 —10.68 —1.08 0.70
SCARED-NL Overall —-9.25 .024 -17.21 -1.28
T1 —4.88 .280 —13.83 4.07 0.21
T2 —14.57 .003 —24.05 —5.10 0.62
FEEL-KJ Overall —7.54 .019 —13.78 -1.29
maladaptive ER T1 —5.78 113 -1297  1.40 0.31
T2 -9.23 .014 —16.53 -1.93 0.49
FEEL-KJ adaptive Overall  9.56 073  —-0.92 20.04
ER T1 3.27 .576 —8.39 14.93 0.14
T2 16.32 .008 4.43 28.20 0.71
CDI-2 parent Overall —-1.86 386 —6.22 2.49
T1 -1.20 .624 —6.10 3.71 0.16
T2 —2.60 .301 —7.61 2.41 0.34
SCARED-NL Overall —0.80 .842 —9.03 7.43
parent T1 -1.15 .813 —10.90 8.59 0.05
T2 —0.30 .953 —10.41 9.82 0.01

Abbreviations: CDI-2: Children's Depression Inventory; SCARED-NL: Screen for
Child Anxiety Related Emotional Disorders, Dutch version; FEEL-KJ: Fragebogen
zur Erhebung der Emotionsregulation bei Kindern und Jugendlichen, Dutch
version; ER: Emotion regulation.

showed a decrease in self-reported depressive symptoms (d = 1.12),
anxiety symptoms (d = 0.53), internalizing symptoms (d = 0.73) and
maladaptive ER (d = 0.58), and an increase in self-reported adaptive ER
(d = 0.84).

The results of the linear mixed-model analyses are shown in Table 4.
A significant time X group interaction was detected for self-reported
depressive symptoms at 6-months follow-up (B = —5.88, 95 % CI =
—10.68 to —1.08, p = .017), with the CBT + ERT group showing a larger
symptom reduction than the CBT group. Hence, CBT + ERT was superior
to CBT alone in decreasing depressive symptoms at 6-months follow-up,
with a moderate effect size (Cohen's d = 0.70). Similarly, CBT + ERT was
more effective than CBT alone in reducing self-reported anxiety symp-
toms at 6-months follow-up (Time x group interaction: B = —14.57, 95
% CI = —24.05 to —5.10, p = .003), with a moderate effect size (Cohen's
d = 0.62). A similar intervention effect was found for maladaptive ER at
T2, with a larger reduction of self-reported maladaptive ER strategies (B
= -9.23,95 % CI = —16.53 to —1.93, p = .014) and a larger increase of
self-reported adaptive ER strategies (B = 16.32, 95 % CI = 4.43 to 28.20,
p = .008) for the CBT + ERT group compared to the CBT group, with
moderate effect sizes (Cohen's d = 0.49 and 0.71, respectively). Lastly,
for parent-reported depressive symptoms and anxiety symptoms, no
differences in treatment effects were found between both conditions.

Multiple regression analysis showed a significant regression equation
of treatment condition and baseline severity on self-reported internal-
izing problems at T2, F(2, 30) = 14.53, p < .001, R? = 0.49. CBT + ERT
was more effective in reducing self-reported internalizing problems than
CBT alone (B = 8.68; 95 % CI = 1.59 to 15.78; p = .018). A significant
regression equation of treatment condition and baseline severity on
parent-reported internalizing problems at T2 was found, F(2, 20) =
14.33,p <.001, R? = 0.59. However, no differences were found between
the treatment conditions (p = .780).

A chi-square test showed no significant difference in therapist-
reported treatment response between CBT and CBT + ERT x*1) =
3.42, p = .065), although the CBT + ERT group showed a higher per-
centage of responders (57.9 %) compared to the CBT group (27.8 %).
Lastly, the difference between the CBT group (M = —0.61; SD = 1.20)
and CBT + ERT group (M = —1.42; SD = 1.87) in the therapist-reported
change of CGI severity score between TO and T2 was not significant (t
(35) = 1.56; p = .127) either. Hence, CBT + ERT was not significantly
superior to CBT alone regarding therapist-reported improvement.
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4. Discussion
4.1. Principal findings

The first aim of this pilot study was to examine the acceptability and
feasibility of an internet-based ERT added to CBT for adolescents with
depressive and anxiety disorders aged 13-18 and their therapists.
Overall, participants were positive about the program and reported
moderate satisfaction with the intervention. 76.9 % reported a good
quality and 61.5 % stated they received the help they had hoped.
However, only 30.8 % would recommend the intervention to friends.
Mean adherence (66.5 %) was somewhat lower than the mean adher-
ence rate found in a recent meta-analysis on internet-based CBT for
anxiety and depression in adolescents and young people (76.9 %; 10
studies). The number of treatment completers (52.4 %) was largely
similar to the mean results in the meta-analysis (57.1 %; 19 studies)
(Christ et al., 2020). All therapists stated that the program met all or
most of their needs, and 83.3 % would use ERT in the future for their
anxious and/or depressed adolescent patients. System usability for
therapists was rated as acceptable as well.

Overall, results demonstrated that ERT combined with CBT appears
feasible and sufficiently acceptable to deliver in a larger clinical setting.
However, although treatment adherence and patients' satisfaction were
adequate, both could further be improved. In general, therapist guid-
ance and program content are factors associated with adolescent satis-
faction and adherence in digital health interventions (Lehtimaki et al.,
2021; Musiat et al., 2021; Smart et al., 2021). Previous studies have
underlined the importance of online feedback being personalized,
genuine, real, and relevant to users' own experience to improve adher-
ence and motivation in internet-based treatments (Richards et al., 2018;
Beatty and Binnion, 2016). Possibly, adherence could be optimized in
future research by taking these feedback characteristics into account.
Furthermore, it is important to gain insight in specific factors and users'
preferences associated with moderate satisfaction found in this study.
These factors should be taken into account in future research. This is in
line with the ideals of user-centered design, which is a process of e-
health design that involves end-users throughout development (Still and
Crane, 2017). Inclusion of participants during content design and
development would likely be beneficial in creating a more acceptable,
feasible and effective intervention.

The second aim was to determine whether an RCT on the effective-
ness of an add-on internet-based ERT was feasible regarding recruitment
rates, patient acceptability and study adherence rates. Regarding
recruitment rates, we found that 76.5 % of eligible respondents partic-
ipated in the study. From 64.1 % of the included participants one parent
participated. At all time-points, >80 % of the participants and parents
completed the assessments. Accordingly, loss to follow-up was limited.
These findings are above our a priori threshold criteria for feasibility and
indicate that participating in the study was acceptable for participants.
The study design was considered feasible; therefore, no changes in the
study procedures are deemed necessary. However, in a time span of
nineteen months only 39 respondents enrolled in the study, which un-
derlines the importance of improving the recruitment strategy. In a
future RCT, this could be done by using a multi-center design and by
implementing a generic eligibility screening procedure used by all
psychologists performing intakes.

The third aim of this study was to provide a first estimate of the
effectiveness of CBT + ERT, as compared with CBT alone. In line with
our hypothesis, we found a significant reduction of self-reported
depressive symptoms and anxiety symptoms in the CBT + ERT group
compared to the control (CBT) group, with moderate effect sizes.
Moreover, the addition of ERT to CBT was more effective in increasing
the use of adaptive ER strategies and decreasing the use of maladaptive
ER strategies compared to CBT alone. Hence, our preliminary results
indicate that ERT may enhance the effectiveness of CBT in adolescents
with depressive or anxiety disorders. These findings correspond with
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previous meta-analyses in adults and adolescents, indicating that focus
on ER is effective in improving ER strategies (Eadeh et al., 2021), and
that adaptive ER strategies are related to a decrease in symptoms of
anxiety disorders and depression (Schafer et al., 2016). Regarding
parent-reported depressive symptoms, anxiety symptoms, and inter-
nalizing problems, no significant results were found.

Surprisingly, the CBT group did not show a significant change in
depressive symptoms, anxiety symptoms, and ER strategies at 6-months
follow-up. This contradicts extensive research demonstrating CBT to be
effective in treating depressive and anxiety disorders in adolescents (e.
g., Bennett et al., 2016; Oud et al., 2019). No differences in treatment
minutes between both groups were found. Furthermore, a post-hoc chi-
square test showed no significant difference in the education level of
psychologists between both groups (Xz(l) = 1.88, p = .170), although
the CBT group showed a higher percentage of highly trained psycholo-
gists (50.0 %) than the CBT + ERT group (28.6 %). Highly trained
psychologists were defined as psychologists with a postdoctoral degree,
or being currently in postdoctoral training.

A possible explanation of the absent treatment effect of CBT may be
found in the timing of the data-collection, which took place during the
COVID-19 pandemic and several lockdowns. In this period, adolescents
were often home-bound, had far less face-to-face social contact, and had
to follow their school curriculum online. In addition, the context and
frequency of the CBT treatment often changed due to the Covid-19
measures: sessions sometimes changed from face-to-face to screen-to-
screen, and, in some lockdowns, sessions were less frequent. This
recent COVID-19 period was characterized by an increased global
prevalence of depressive and anxiety symptoms in the general adoles-
cent population (Racine et al., 2021). Furthermore, existing mental
health problems and depressive symptoms were found to have increased
during the pandemic (Barendse et al., 2021; Youngminds, 2020). These
results suggest that although CBT did not reduce depressive and anxiety
symptoms compared to baseline in the current study, it may have pro-
tected adolescents from further deterioration in this stressful period.
During the pandemic, the World Health Organization advised adoles-
cents to develop strategies for emotional regulation and to continue
appropriate lifestyles (Guessoum et al., 2020; WHO, 2020). Corre-
spondingly, the content of ERT may have fitted the needs of adolescents
during the COVID-19 pandemic, and may therefore have led to a
decrease in symptoms.

4.2. Strengths and limitations

The present study has several strengths. To our knowledge, it is the
first study that examined the feasibility and preliminary effectiveness of
an internet-based ERT added to CBT in adolescent patients (13-18) with
depression or anxiety disorders. Furthermore, validated patient-
reported, parent-reported and clinician-reported outcome measures
were used, and loss to follow-up was limited.

This study also has several limitations. First, the sample size was
small. Hence, power to establish significant differences was limited, and
results regarding effectiveness remain preliminary. Second, there was no
active control group added to CBT in the control condition, which makes
it impossible to rule out a potential placebo effect of the online ERT.
Lastly, this study took place during the COVID-19 pandemic, which may
have interfered with the results.

5. Conclusion

The addition of ERT to CBT was found to be feasible and acceptable
by patients and therapists. Furthermore, our preliminary results indicate
its potential effectiveness in improving anxiety symptoms, depressive
symptoms, and the use of ER strategies in adolescent patients with
depressive or anxiety disorders. Furthermore, the study design was
found to be feasible, although future research should make an effort to
improve recruitment rates. To optimize satisfaction and adherence,
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users' preferences and optimal content design should be identified in
focus groups. Furthermore, development of an improved internet-based
ERT program in collaboration with adolescents, and its evaluation in a
larger, multicenter randomized controlled trial is necessary (Emmel-
kamp et al., 2022).
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