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A randomized controlled trial of internet-based treatment for 
adolescents with anxiety disorders 

 

Background 

Anxiety is one of the most common mental disorders among children and adolescents (1,2); research shows 
that 2.5–5% of youths from Western countries fulfill the diagnostic criteria for an anxiety diagnosis while the 
lifetime prevalence is estimated to be between 15 and 20% (1,3-5). The presence of an anxiety disorder has 
significant negative consequences for the individual child including problems at school, with peers and in the 
family (6,7) and many anxiety disorders are thought to have a chronic developmental course causing the 
anxiety to last through adolescence to adulthood if it is not treated (2,8-10). Furthermore, the presence of 
anxiety early in life can be a marker for the later development of other mental disorders such as depression 
and substance abuse (4,11,12). Thus, anxiety disorders becomes an expensive societal problem (13). Re-
search suggests however, that only a small proportion of children and adolescents with anxiety disorders 
receive professional treatment (14-17). Apart from a very limited range of available treatments for children 
and adolescents, the lack of treatment may also be caused by help-seeking reluctance due to fear of social 
stigma, confidentiality and privacy concerns and possible preference for self-reliance (18). 

Cognitive behavioral therapy (CBT) is a well-documented and effective treatment method for children and 
adolescents with anxiety disorders (19-24). A recent meta-analysis (22) of 55 randomized controlled trials 
(RCTs) of CBT with youths aged six to nineteen with anxiety disorders (n = 4256) reported a mean effect size 
of d = .77 compared to waitlist control groups and a mean effect size of d = .39 when comparing CBT to active 
controls (e.g. attention placebo, relaxation training, or placebo medication).  

Internationally, there has been an increase in the development and implementation of internet-based CBT 
(ICBT) programs over the past few years as means to reduce costs and increase access to the psychological 
treatment of anxiety disorders (25,26). Using the internet and computer/tablet/smartphone may hold po-
tential to overcome some of the aforementioned help-seeking barriers by offering greater anonymity, easy 
accessibility in terms of both time and place of the treatment, greater flexibility in terms of treatment pace 
and specific focus, as well as larger appeal to children and adolescents through the use of interactive and 
stimulating program elements (27-29). 

ICBT has proven effective in treating adults with anxiety disorders; the effects found corresponds to those 
demonstrated in therapist administered CBT (30-34). There are, however, relatively few RCTs of ICBT for 
anxious children and adolescents. To the best of our knowledge, currently three RCTs of ICBT for anxious 
children (aged 7-14) (35-37), three RCTs of ICBT for anxious adolescents (aged 12-21) (38-40), and two RCTs 
of ICBT for anxious and depressed adolescents (aged 11-21) (41,42) can be localized. In all studies ICBT has 
proven superior to waitlist controls and nearly as effective as therapist administered CBT. The studies origi-
nate from USA (35), Australia (36-39,42), Great Britain (41), and Sweden (40). No ICBT program for children 
or adolescents with anxiety disorders has yet been developed nor evaluated in Denmark. 

ICBT may be particularly appropriate for adolescents (1) as the therapeutic content can be accessed at any 
time and thus can be flexibly adapted to suit the adolescents’ daily commitments and activities, (2) because 
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ICBT offers more privacy, greater anonymity and confidentiality, and less social stigma compared to regular 
face-to-face therapy, characteristics that are greatly appreciated by adolescents (43,44), and (3) because 
most adolescents are comfortable with and highly skilled users of computer technologies (45). According to 
a recent report from EU Kids Online (46) based on more than 25,000 youths (aged 9-16) and their parents 
from 25 European countries including Denmark, the use of the internet can now be considered an integrated 
part of children’s everyday lives. Ninety-three percent of the youths included in this study accessed the in-
ternet at least once a week; for 80% of those aged 15-16 it happened on a daily basis. On average, participants 
spent 88 minutes every day online. Thus, ICBT for Danish adolescents may hold great potential. 

Aim 

The aim of this project is through a waitlist controlled RCT to evaluate the feasibility and efficacy of a Danish 
version of the ICBT program ChilledOut Online, recently developed at Macquarie University, Sydney, Aus-
tralia, for adolescents aged 13 to 17 with anxiety disorders. 

The study is an extension of a former research project, Evidence based treatment of youths with anxiety 
disorders, conducted at the Centre for the Psychological Treatment of Children and Adolescents (CEBU), De-
partment of Psychology and Behavioral Sciences, Aarhus University (project id: M-20110019), in which we 
investigated the efficacy of the Danish version of the manualized group-treatment program Cool Kids with 
good results (48.2% of participants were free of all anxiety diagnoses at post-treatment compared with 5.7% 
in the waitlist condition) (47). 

Project hypotheses 

We expect the ChilledOut Online intervention to be well received by the adolescents as it is thought to fit 
well into their daily routines and general life style. 

Based on previous reviews and meta-analyses of comparable ICBT programs for children and adolescents 
(48-5), ChilledOut Online is expected to have a significant positive effect on participants’ anxiety symptoms 
(as measured by ADIS, SCAS, and CALIS, elaborated below) as well as on their general mental health (as meas-
ured by S-MFQ, WHO-5, and SDQ, elaborated below) compared to the waitlist control group. 

Through benchmarking analyses ChilledOut Online is expected to be nearly as effective as comparable ther-
apist administered group-treatment programs (53,54). 

We expect a maintenance of the treatment effect at 3-month follow-up. 

Participants’ age and specific anxiety diagnoses (as measured by the ADIS), the quality of the therapeutic 
alliance (as measured by the WAI-S), degree of self-efficacy (as measured by SEQ-C), as well as degree of 
parent involvement (measured as their self-reported average amount of weekly time spent on program rel-
evant activities) are expected to partly moderate or mediate treatment effect. 
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Methods 

Study design 
The study is designed as an RCT with 70 adolescents randomly allocated to two groups: 
1) ICBT (n = 35) 
2) Waitlist control (n = 35) 
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Participants 
Participants will be recruited primarily from the CEBU waiting list as well as from advertisements in the CEBU 
newsletter, on the CEBU website, at Aarhus University’s website, at Angstforeningen’s website, in newspa-
pers, on selected Facebook pages (the personal pages of Silke Stjerneklar and Mikael Thastum, on Børn med 
angst – forum for forældre, on Angstforeningen, and on Danske psykologer), through study counsellors and 
school psychologists around the country as well as referrals from professionals. The recruitment is planned 
to take place from June through October 2015. 

Generally, the research literature demonstrates large effect sizes when comparing active treatments and 
control groups with no intervention (36). Power calculations based on t-test of the difference between two 
independent means and previous studies of comparable ICBT programs for children and adolescents with 
anxiety disorders has suggested that a total sample size of 52 will provide power of .80 to detect a large effect 
size (d = .80) at α = .05. Thus, a sample of 70 is assumed able to withstand attrition of 2-13% (38-40) in 
addition to detect a clinically meaningful difference in effect between the two conditions (ICBT versus wait-
list). 

In- and exclusion criteria 
Seventy adolescents aged 13 to 17 with a primary anxiety diagnosis (Separation anxiety disorder, generalized 
anxiety disorder, social anxiety disorder, specific phobia, obsessive compulsive disorder, and panic disorder) 
according to DSM-IV (55) will be included in the study. Participants must have direct access to a home com-
puter with internet and be able to read and write in Danish. Exclusion criteria are: PTSD as primary diagnosis, 
severe comorbid depression (Clinical Severity Rating (CSR) > 6) as measured with the Anxiety Disorders In-
terview Schedule for DSM-IV, Child and Parent Versions (ADIS-IV C/P) (56), substance abuse, current severe 
self-harm or suicidal ideation, pervasive developmental disorder or learning disorder, intellectual disability, 
and psychotic symptoms. Participants are encouraged not to make changes to their medication status during 
the trial. 

Procedure 
Participants on the CEBU waiting list are contacted via telephone by a student therapist from CEBU. During 
this conversation the time and date for diagnostic interview is set. Subsequently, a letter is sent to the fam-
ily with a confirmation of the agreed time and date, the interview procedure is elaborated, and the families 
are informed of the procedures to follow. 

Shortly thereafter, the adolescent, his/her mother and father receives a link to electronic self-report ques-
tionnaires, which they are asked to complete as soon as possible. Families failing to complete the question-
naires receives weekly e-mail reminders. After three weeks the families are contacted via telephone by the 
appointed therapist. 

Diagnostic status will be assessed separately with the adolescent and one of the parents with the ADIS-IV C/P 
(56) administered over the telephone, which has yielded high reliability and validity comparable to that of 
face-to-face administration (57,58). The interviews are conducted by graduate students working at CEBU, 
trained in using the ADIS-IV and under regular supervision by clinical psychologists. All interviews are rec-
orded with the purpose of re-assessing diagnostic reliability at post-hoc ratings (20%).  
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After the initial assessment included participants are randomized to ICBT or waitlist condition with a fixed 
block size of 10 (5/5, respectively). The randomization sequence will be created with an online computer 
algorithm, stored and administered by an external secretary at the University. Participants randomized to 
the control condition will be offered the ICBT intervention after their 14 weeks waiting period. All participants 
will have access to the program for at least three months after treatment. 

The families will be notified of their in- or exclusion from the study as well as of their group allocation (ICBT 
or waitlist) within one week after their diagnostic interview. Subsequently, adolescents allocated to the ICBT 
condition will receive a letter with the program URL, a personal username, a temporary password, the treat-
ment start date as well as a calendar plan of the future therapist phone calls. Also, this letter will include a 
short presentation of the appointed therapist and his or her e-mail address. 

Participants’ usernames are constituted by their first and last name. The temporary password is generated 
by an online password generator (Norton Identity Safe Password-generator). The program administrator will 
enter participants’ user profiles (including name, date of birth, e-mail address, gender, access expiration date, 
username and password) manually into the program back end. After initial login participants will automati-
cally be asked to change their password. This is done to ensure that only the adolescents themselves are 
familiar with their credentials. Besides the adolescents, only the appointed therapist and the program ad-
ministrator will be able to access participants’ program interface (i.e. have access to completed worksheets, 
program activity overview, etc.) through a function (Impersonating) in the program back end. The therapists 
will inform the adolescents of these details during their first conversation. 

Treatment 
The internet-based treatment program ChilledOut Online was originally developed at the Centre for Emo-
tional Health, Macquarie University, Australia, as an expansion of the manualized group-treatment program 
‘Chilled’ for adolescents aged 13 to 17 (54,59) created by Professor Ron Rapee and colleagues. Mikael 
Thastum, head of CEBU, has gotten permission to translate, adapt and use ChilledOut Online as part of his 
ongoing research collaboration with Professor Rapee. The program is designed for use on the adolescents’ 
home computer under continuous support and guidance from their parents. The program is based on a cog-
nitive behavioral skills training approach and includes components such as cognitive restructuring, graded 
exposure, response prevention, behavioral experiments, problem solving, awareness exercises and assertive 
behavior. 

ChilledOut Online consists of eight online modules of approximately 30 minutes each to be completed over 
a 12 to 14-weeks period. Using interactive examples, exercises and information videos delivered via a com-
bination of multimedia formats (i.e. text, audio, illustrations, cartoons, and video vignettes) the adolescents 
are taught a range of CBT-inspired strategies to help them manage and reduce their anxiety. 

The headlines of the eight program modules are: 
1. Understanding anxiety: Introduction to the program functions and psychoeducation about anxiety 
2. Setting goals: Guides the adolescents in setting realistic goals for the treatment course, introduces 

rewards, self-rewards and the balancing of expectations related to the intervention 
3. Realistic thinking I: Focuses on linking thoughts and feelings, and introduces cognitive restructuring 

as realistic thinking 
4. Stepladders I: About facing your fears and managing fears by developing, planning and executing 

stepladders 
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5. Stepladders II: On how to revise stepladders and doing behavioral experiments 
6. Realistic thinking II: Revises inner realistic thinking, acting ‘as if’ and awareness training (called ‘worry 

surfing’) 
7. Other coping skills: Focuses on skills such as problem solving, constructive feedback, assertive com-

munication/behavior, and relaxation 
8. Staying chilled: General summary of the program and relapse prevention 

Embedded in the program interface are a variety of tools and features that the adolescents can access 
through menu items at the top of the screen. These features include profile information, program use (e.g. 
number of logins), a graph depicting the adolescent’s progress based on a short weekly questionnaire, a 
diary, worksheets, a message function enabling participants to receive help from the program administrator 
on technical issues, a link to a help page with contact information in case of emergency, and a page containing 
a broad description of the program terms and conditions. 

Parents receive a booklet, the ChilledOut Parent Companion, introducing the core components of CBT and 
advice on how to best support their adolescent in the application of the skills learned through the program. 
Parents are encouraged to talk regularly with their adolescent about the program and to support the adoles-
cent in his or her efforts to complete their weekly exercises. Furthermore, parents are invited to sign up for 
a closed online network in which they are able to ask questions, give good advice, exchange experiences, etc. 
with other parents who’s adolescents are also included in the trial. Activities in the online network will be 
closely supervised by the project manager to ensure that contributions and postings are relevant and in a 
good tone. In the instance of a post not meeting these requirements the responsible parent will be contacted 
by the project manager and instructed in the network purpose and regulations. With the online network 
invitation parents also receive a consent form in which they give permission for CEBU to use anonymized 
parts of the network postings in future research activities. Returning the signed consent form will be a pre-
requisite for inclusion in the online network. Parents’ participation in the network is voluntary and will not 
affect their participation in the study. 

Once a week the adolescents will receive a short phone call from their therapist. The purpose of this call is 
to ensure participants’ understanding of the treatment rationale, to assist the learning and application of 
program skills and strategies in the adolescents’ daily lives, as well as to support problem solving of any 
difficulties that may arise throughout treatment. The therapists will be graduate psychology students from 
CEBU, trained in CBT and supervised by clinical psychologists. Moreover, the therapists will be equipped with 
a detailed manual, based on a recent pilot trial of the intervention. All phone calls will be recorded to ensure 
therapist integrity and for supervision purposes. Participants will be encouraged to contact their therapist 
via e-mail in case they have difficulties or questions regarding their program completion. All inquiries from 
participants will be answered within two working days. The non-acute properties of these e-mail correspon-
dances will be highlighted with all participants. In case of emergency participants are referred to the hotline 
phone numbers on the web site. 

At three-month follow-up, adolescents will receive a booster phone call from their therapist. The aim of 
this conversation is to support the adolescents’ continued work with their learned skills as well as to help 
them solve any difficulties that the families may have encountered since treatment completion. Based on 
the adolescent’s progress and overall well-being, the therapist will make an evaluation during the booster 
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call of whether the adolescent should be granted a three month extended web site access or not. Unfortu-
nately, unlimited access to the web site is not possible within the framework of this study, as access should 
always be supported by the program administrator. The availability of the program administrator is limited 
by time- and financial constraints. 

Measures and data 
The study will use a variety of self-report questionnaires comparable to those previously administered at 
CEBU (listed in appendix 1). Questionnaires are delivered via e-mail at pre, after week 4 and 8, post treat-
ment, at 3- and at 12-month follow-up, and they are completed separately by adolescents, mothers and 
fathers. The questionnaires are administered through an electronic data collection platform, SurveyXact 
(http://www.surveyxact.dk) and imported to IBM® SPSS® statistics (Armonk, NY: IBM Corp.), where they will 
be stored on a secure drive. Clinical ratings will be performed by clinical psychologists and research assistants. 

Data storage 
All information concerning participating families are being protected according to the current national regu-
lations for the processing of personal data and legal status of patients. Data (including patient files, program 
usernames and passwords) will be stored at CEBU, Department of Psychology and Behavioral Sciences, Aar-
hus University, under the legal responsibility of PhD-fellow Silke Stjerneklar and Professor Mikael Thastum. 

Statistical analyses 
Most statistical analyses will be ’intention to treat’. Thus, drop-outs will receive the intended questionnaires 
at all measuring points and will be invited to take part in the diagnostic telephone interviews. 
Analyses of drop-outs: sociodemographic data, specific diagnoses etc. will be gathered and compared to 
study completers to ensure the generalizability of results. 
Baseline group comparison: baseline data from the two groups (ICBT and waitlist) will be compared using t-
test and chi2 to evaluate the result of the randomization. 
Primary outcomes: the main effect of the intervention will be statistically evaluated using mixed-model re-
peated-measures ANOVAs (time x condition). Statistically significant results will be further analyzed with 
post-hoc-tests/planned contrast analyses. 
Results will be benchmarked with results from comparable studies (including the previous RCT study from 
CEBU). 

Ethical considerations 

No ethical issues are expected from the present trial. Ethical approval will be attained from the local Ethics 
Committee of Central Denmark Region and from the Danish Data Protection Agency. 

The project group is fully aware of the ethical issues possibly related to the inclusion of minors in scientific 
health studies. The inclusion of participants aged 13 to 17 in the present study is considered necessary for 
the project completion as the treatment program under investigation was developed for this specific popu-
lation. We expect the ChilledOut Online treatment to contribute to a significant reduction in participants’ 
mental health issues, especially in those related to anxiety symptoms. Furthermore, we expect the interven-
tion to yield minimal negative side effects. The program is expected to fit well with the adolescents everyday 
lives and to be well received by them. In accordance with current legislation, specific participant information 
material has been developed for participants aged 15 to 17. 

http://www.surveyxact.dk/
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Study participation is voluntary and participating families can discontinue their participation at any time with-
out it affecting any future treatments they might be interested in seeking outside CEBU. Families deciding 
not to be included in the study will not be offered other treatments, as CEBU has no legal treatment obliga-
tion. 

Participating families are informed of the study procedures, purpose and methods both verbally and in writ-
ing, and they are required to sign a consent form before treatment start. Participants will receive no eco-
nomic compensation for their participation in the study. 

CBT is a broadly recognized and well established therapeutic method, also when offered online, and there 
are no known negative side effects, risks or disadvantages. The use of a waitlist control group is done to 
obtain vital data for research control purposes. Those randomized to the waitlist control condition will be 
offered the ICBT treatment after the end of the 14-weeks waiting period. 

The current Danish law on the processing of personal data will be obeyed. 

Regardless of the outcome, study results will be attempted published in an international journal. Single par-
ticipants will not be identifiable in published data. 

Obtaining informed consent 

Contact with potential project participants will be initiated either through the CEBU web site or through ad-
vertisements in various media. Interested families are invited to send in a brief description of their adoles-
cent’s difficulties via e-mail. Families deemed eligible for inclusion in the study are offered a place on the 
Centre waiting list and sent a leaflet with information on what to expect if they are included in the study (e.g. 
the randomization procedure and the ‘no treatment’ waiting period if allocated to waitlist). When families 
consent to the circumstances described in the leaflet, they are signed up for a possible spot in the trial. 

From August 1st, 2015 to December 31st, 2015 (within which the diagnostic interviews will take place) families 
on the waiting list will be contacted via telephone by a student therapist from CEBU, agreeing on a time and 
date for the diagnostic interview. During this conversation, the adolescents and parents are verbally informed 
of the project. The students making these phone calls are psychology graduate students in the last year of 
their education, under continuous supervision and experienced in communicating with children and adoles-
cents. The information will be delivered in a respectful manner and adapted to the parents’ and the adoles-
cents’ individual prerequisites for understanding and considering the information given. 

The project group is aware that verbal information regarding participation in scientific studies should gener-
ally be delivered face-to-face. This despite, we choose to deliver the verbal information via telephone as it 
aligns with the entire study rationale, i.e. internet-based treatment. One of the main arguments for testing 
this type of treatment is, that participants are exempted from several of the help-seeking barriers surround-
ing regular face-to-face therapy, e.g. travel time and high economic costs. Our hope is, that the present in-
tervention can represent a national, easy assessable, cost saving treatment option for patients and for the 
surrounding health care system. Something that we will not be able to investigate to the same degree, if 
participants are required to be physically present for an introductory meeting at CEBU. We worry that such 
a meeting may exclude less resourceful families; the same families that are also excluded from the current 
treatment options offered through the national health care system. In the instance that individual families 
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express the need for an introductory face-to-face meeting we are more than happy to make the arrange-
ments. 

After having received the verbal project information an invitation letter is send to the family confirming the 
date and time for the diagnostic interview, and explaining the study procedures to follow. Included in this 
letter is a deputy consent form (in case of shared custody informed consent is required from both parents 
separately), consent forms regarding audio recording, information exchange, and publication of anonymous 
data, written participant information, a formal note on research subjects’ rights, as well as a stamped enve-
lope. Participants are asked to return the signed consent forms within three working days. The Centre secre-
tary will call those that do not return the consent forms. 

Project management and financial support 

The project takes place at the Centre for Psychological Treatment of Children and Adolescents (CEBU), a 
research and teaching facility at the Department of Psychology and Behavioral Sciences, Aarhus University, 
Denmark. The project is developed in a collaboration between Silke Stjerneklar, MSc, PhD-fellow, and project 
manager; Mikael Thastum, Professor, PhD., and head of CEBU; and Esben Hougaard, Professor. 

The project manager’s salary is funded through a PhD-fellow scholarship from the Aarhus BSS Graduate 
School (BSS) at Aarhus University. The scholarship is effectuated from February 1st, 2014 to January 31st, 
2017, not including possible leaves and extensions. The remaining costs for the project, including salaries for 
a clinical psychologist and the Centre secretary will be covered by a grant from Trygfonden. 
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Appendix 1: Project measures 

• ADIS-IV C/P administered over telephone (pre, post, follow-up) A/P 
• Demographic questions (adolescent age and gender, family constellation, school type, average days 

of school absence, previous professional contact regarding child anxiety, medication history, parent 
age, marital status, number of children, name and level of highest education, occupation, house-
hold income) (pre) P 

• Spence Child Anxiety Scale (SCAS; 2,59,60) (pre, post, follow-up) A/P 
• Children’s Anxiety Life Inference Scale (CALIS; 61) (pre, post, follow-up) A/P 
• Self-Efficacy Questionnaire for Children (SEQ-C; 62, 63) (pre, post) A 
• Short Moods and Feelings Questionnaire (SMFQ-c/p; 64) (pre, post) A/P 
• WHO-5 Well-being Index Questionnaire (WHO-5; 69) (pre, post, follow-up) A 
• Strength and Difficulties Questionnaire for Youth (SDQ; 65, 66) (pre, post) A/P 
• Working Alliance Inventory – Short form (WAI-S; 67; 68) (after week 4 and 8, post) A 
• Experience of Service Questionnaire (ESQ; Commission for Health Improvement, 2002) (post) A/P 
• Adherence, i.e. degree of program completion, number of logins to the program web site (to be 

monitored in the program back end) (post) A  
 
Further questions 

• How du you feel about going to therapy soon? (pre) A 
• How do you feel about your treatment being delivered online? (pre) A 
• How comfortable do you feel using the computer and internet? (pre) A 

Not at all Some Fairly Very 

• How far have you made it in the program? (post) A 
• On average, how much time have you spend weekly working with the online modules? (post) A 

No time       10-30 min 30-60 min. 1-2 hours 2-5 hours 5-10 hours More than 10 hours 

• On average, how much time have you spend weekly doing program relevant exercises away from 
the computer? (post) A 
No time       10-30 min 30-60 min. 1-2 hours 2-5 hours 5-10 hours More than 10 hours 

• On average, how much time have you spend weekly helping your child with program relevant activ-
ities? (post) P 
No time       10-30 min 30-60 min. 1-2 hours 2-5 hours 5-10 hours More than 10 hours 

 
 

Pre = before treatment start 
Post = 15 weeks after treatment start 

Follow-up = 3 months after treatment completion 
A = completed by the adolescent 

P = completed by the parents 


