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Het leven is heerlijk, het leven is mooi 
Maar - vlieg uit in de lucht en kruip niet in een kooi 

Mens, durf te leven 
Je kop in de hoogte, je neus in de wind 

En lap aan je laars hoe een ander het vindt 
Hou een hart vol van warmte en van liefde in je borst 

Maar wees op je vierkante meter een vorst! 
Wat je zoekt, kan geen ander je geven 

Mens, durf te leven! 
 

 Dirk Witte, 1917 
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The focus of this thesis is on Internet-supported treatment for anxiety disorders in routine 
mental health care. The general aim is to assess to what extent research findings on Internet-
supported cognitive behavioral treatment (CBT) for patients with anxiety disorders apply to 
routine mental health care settings and to investigate the acceptability, effectiveness and 
cost-effectiveness of blended CBT in specialized routine health care.  
   
Anxiety disorders 
From an evolutionary perspective, anxiety is a useful emotion that helps us defend against a 
wide variety of threats. It increased fitness of our ancient ancestors in situations which 
threatened a loss of reproductive resources [1]. Although our environment and the dangerous 
situations we encounter have changed since ancient times, the function of fear and avoiding 
harm is still clear for all to see. Feelings of anxiety enable us to recognize dangerous situations 
and put the body in a state of alert in order to fight or avoid the danger. However, excessive 
fear can be disabling when it becomes irrational and interferes with the ability to function in 
daily life.  
 Anxiety disorders arise from dysregulation of normal defensive responses [2]. The 
Diagnostic and Statistical Manual of Mental Disorders (DSM) is a categorical classification 
system of mental disorders with associated criteria. According to the latest edition, the DSM-
5 [3], anxiety disorders include a wide range of different disorders (e.g. panic disorder with or 
without agoraphobia, social anxiety disorder, generalized anxiety disorders, and specific 
phobias), which are characterized by symptom clusters around excessive anxiety and 
worrying, disturbing somatic anxiety equivalents, irrational fear and avoidance behavior. The 
diagnosis anxiety disorder is based on an anamnesis, in which presence and severity of the 
DSM-5 symptom clusters are assessed. Such an anamnesis may be done for clinical or research 
purposes with a structured clinical interview such as The Structured Clinical Interview for DSM 
disorders axis I (SCID-I) [4] or the MINI international Neuropsychiatric Interview plus (MINI 
plus) [5,6].  
 
Treatment of anxiety disorders 
Most anxiety patients seeking help in clinical settings suffer from panic disorder with or 
without agoraphobia, social anxiety disorder or generalized anxiety disorder [7]. These 
disorders can be treated effectively with psychological treatment, pharmacotherapy, or a 
combination of both.  

Cognitive behavioral therapy (CBT) is regarded as one of the preferred psychological 
treatments for anxiety disorders in the Netherlands, set out in the multidisciplinary guidelines 
for anxiety [8] and international treatment guidelines [9,10]. The key elements of CBT are 
cognitive restructuring and exposure to what is feared in order to identify and challenge 
destructive thought patterns and to develop new types of behavior. 

There is a robust evidence base for the effectiveness of the treatment of adult anxiety 
disorders with CBT, with large effect sizes for generalized anxiety disorder (g=0.80), panic 
disorder (g=0.81) and social anxiety disorder (g=0.88) [11]. Despite this, anxiety disorders 
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often remain untreated [12]. Many individuals with diagnosable anxiety disorders don’t seek 
treatment [13] and when they do seek treatment the treatments are not easily accessible [14] 
due to e.g., long waiting lists and costs of therapy [15]. One important strategy for improving 
accessibility and lowering costs to patients and providers in terms of travel costs, travel time, 
and missed work may be found in online delivery formats of CBT.  
 
Internet-supported therapy 
Internet-supported therapy is delivered via the Internet. This definition can be confusing as 
the Internet can be used for various types of activities and modes of communication with a 
patient [16]. In this thesis, the umbrella term Internet-supported CBT is used to refer to 
cognitive behavioral therapy that is delivered fully or partly via the Internet. It is often 
provided via a secured online treatment platform, which can contain functionalities such as a 
messaging service, a video conferencing function and treatment modules. Treatment modules 
generally contain text-based information, supported by graphics and video material and 
involve elements similar to that of regular face-to-face CBT sessions, such as psycho-
education, cognitive restructuring, exposure exercises and relapse prevention. Different types 
of Internet-supported CBT can be distinguished according to several criteria: 
1. Type of guidance. (i) unguided Internet interventions do not contain human support but 

can offer fully automated feedback. Participants are thus expected to work through the 
program by themselves [17]. In (ii) guided Internet-supported interventions, participants 
receive some form of online support from a coach or therapist. The term ‘coach’ usually 
refers to the type of support that is provided. This form is focused on supporting the 
participants to successfully guiding them through the intervention. Coaching can be 
provided by a number of health professionals who are specifically trained to provide 
online feedback on exercises, motivational messages and technical assistance [18]. On the 
other hand, therapeutic guidance is provided by a mental health professional and involves 
support of a psychotherapeutic nature. These health professionals are trained as well in 
online skills but they engage in therapeutic alliances and are trained psychotherapists. This 
type of guidance is often dedicated to participants with more severe psychological 
complaints [19]. 

2. Synchronicity in communication. Communication between participants and 
coaches/therapists can be synchronous or a-synchronous. (i) Synchronous communication 
happens in real time, where individuals are exchanging information, at the same time with 
each other. Synchronous forms of communication are i.e., chats, telephone calls, video-
conferences or in-person meetings. (ii) Asynchronous communication is communication 
that is not occurring simultaneously in real time, i.e., through e-mail or written feedback 
messages.  

3. Text-based or face-to-face communication. Communication during therapy can either be 
(i) text-based (e.g. through chat, e-mail or written feedback messages) or (ii) face-to-face 
(e.g. video-conferencing or in-person meetings at the treatment location).   
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4. Fully Internet-based or blended treatment. Lastly, Internet-supported therapy can either 
be (i) delivered completely via the Internet (Internet-based therapy) or (ii) it can be 
combined with face-to-face sessions at the clinic, telephone calls or video-conferencing. 
This combined format is referred to as blended therapy [20]. Blended therapy can consist 
of one integrated, standardized treatment protocol [21] or the online component can be 
offered as an add-on to the face-to-face treatment [22]. 

 
The different forms of Internet-supported therapy all have their own advantages and 
disadvantages. For example, unguided self-help formats seem to be eminently scalable, but 
are associated with low adherence (the extent to which individuals are exposed to the content 
of the intervention) and high drop-out (discontinuation of the intervention) [23]. A systematic 
review of Internet-supported CBT for anxiety and depression, for instance, showed that only 
half (56%) of the patients completed the full unguided program [24] and a meta-analysis by 
Richards and colleagues [25] reported an average drop-out rate of 74% in unguided Internet-
based interventions for depression. Several predictors of attrition in unguided interventions 
have been identified, such as a low education, younger age [26], higher pre-treatment 
symptoms and comorbidity [27]. It has also been found that attrition tends to be lower when 
the intervention is guided [25,27]. For example, in the meta-analysis by Richards and 
colleagues (2012) drop-out rates for coach-supported or therapist-supported interventions 
ranged from 28% to 38% [25]. These rates appear to be comparable to face-to-face CBT, where 
estimated average drop-out rates are 26% [28]. 

As for communication modalities, an advantage of synchronous communication is that 
it involves more spontaneous interactions, possibly resulting in more uncensored disclosure 
of information [29]. However, synchronous communication leaves less room for reflection. 
Asynchronous communication is flexible since it does not have to be scheduled, but the 
spontaneity of synchronous communication is missing. Text-based communication may result 
in more openness to discuss sensitive problems, and can be especially helpful for patients who 
feel uncomfortable in face-to-face situations. However, this type of communications lacks 
nonverbal cues such as facial expressions, which can provide important information. Finally, 
in video conferencing the therapist can see the patient and evaluate nonverbal cues, but 
network connection issues may complicate communication and it can be difficult to respond 
quickly and effectively when a crisis happens [30].   

Regarding fully Internet-based therapy, controlled studies show promising results, but 
implementation efforts so far have been rather disappointing in terms of upscaling. Several 
implementation barriers were identified in a systematic review by Vis and colleagues [31]. For 
example, factors that prevent therapists in routine care from providing Internet-based 
therapy to their patients are preferences for in-person face-to-face treatments, and concerns 
regarding the establishment of a positive therapeutic relationship. Furthermore, the review 
revealed that therapists worry about extra workload if they start using Internet-based 
therapy. Compared to fully Internet-based treatment, a possible benefit of blended therapy is 
that is more suitable to apply in routine care settings, because it may be integrated into the 
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regular workflow more easily which facilitates application in therapists’ daily routine and 
makes it less disruptive to the organization of care than fully Internet-based treatment. A 
blended treatment format can also be attractive because the face-to-face contact address the 
needs of patients with more severe symptoms [32], while the Internet-based sessions can 
increase self-management.  
 
Effects of Internet-supported treatment in routine care 
Research on Internet-supported therapy has been on his way for over 20 years, with strong 
evidence from efficacy trials for Internet-supported treatment of anxiety [33–36], also in the 
long run [37], indicating that this form of treatment delivery can have enduring effects. 
However, most evidence stems from trials with strict inclusion criteria and self-referred 
participants recruited from the community. These efficacy trials investigate whether a 
treatment works under ideal circumstances, as opposed to effectiveness trials, that investigate 
whether a treatment works in the real world [38], or, in this case: routine mental health care. 
In the Netherlands, people who seek treatment for psychological problems in routine mental 
health care can go to their general practitioner, where a general practice mental health worker 
can provide support. If a patients’ problems are too complex, the general practitioner may 
refer him to a primary mental healthcare provider (targeting mild to moderate mental health 
problems), or directly to specialized mental care (targeting more serious and complex 
psychiatric disorders).  

Samples from efficacy trials often do not correspond to patient populations in these 
routine care settings in terms of sociodemographic characteristics, such as educational level 
and employment, and clinical characteristics, such as symptom severity and comorbidity. 
Patients in routine care might have more severe symptoms and be less motivated for Internet-
based treatment compared to self-referred samples that are meeting the strict selection 
criteria of efficacy studies [39–41]. Therefore, clinical effects of Internet-supported CBT may 
be overestimated in highly controlled studies [42].  

Regarding economic evaluations, evidence exists that guided online treatment for 
anxiety disorders is cost-effective when compared to waiting-list comparators [43]. However, 
direct comparisons between Internet-supported CBT and face-to-face CBT and economic 
evaluations conducted in routine care settings are lacking.  

Moreover, although Internet-supported treatment is increasingly being applied in 
mental health care, insights into the extent to which therapists carry out these treatments as 
intended (therapist fidelity) are lacking. Without evidence of treatment fidelity, it can be 
difficult to understand differences between treatment formats for example in terms of clinical 
outcome, and consequently this hampers replication and dissemination of a treatment. 
Assessment of fidelity is particularly important when comparing Internet-supported to face-
to-face treatment formats, since therapists in routine mental health care are extensively 
trained in providing face-to-face treatment, but providing Internet-supported treatment 
requires them to alter their usual therapeutic methods. As for blended CBT, this format 
requires therapists to apply therapeutic skills in both face-to-face and online sessions, as well 
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as combining the two modalities into a single treatment. Previous research has shown that 
particularly this integration of online and face-to-face modalities can be a challenge for 
therapists providing blended therapy [44,45]. One important recommendation to improve 
therapist application of blended CBT as intended is to provide therapists with appropriate 
treatment protocols, guidelines and training on how to use blended CBT [45,46]. Whereas 
recent studies on blended CBT for depression [47] and panic disorder [48] were the first to 
follow this recommendation by developing a highly structured blended CBT protocol, no data 
on therapist fidelity were collected in these studies. 
 
Objectives and outline of this thesis 
Earlier studies have shown the potential of Internet-supported cognitive behavioral in 
research settings. Whether these results generalize to clinical populations, however, is 
unclear. This dissertation examines the acceptability, effectiveness, and cost-effectiveness of 
Internet-supported and blended CBT for anxiety patients in routine outpatient clinics. Chapter 
2 is a meta-analysis that summarizes the current state of evidence on Internet-supported CBT 
and compares clinical effects obtained in trials with recruitment from the community versus 
results obtained in trials with clinical service recruitment. Furthermore, factors that may 
mediate differences in treatment outcome between these two types of trials are explored.  
Chapters 3, 4 and 5 more specifically focus on one type of Internet-supported CBT, namely 
blended CBT. The blended format integrates online and face-to-face sessions into one 
treatment protocol and may be more appropriate for routine care settings. Chapter 3 
describes the protocol of a randomized controlled trial (RCT) investigating acceptability, 
effectiveness and cost-effectiveness of blended CBT versus face-to-face CBT in outpatient 
specialized mental health care to patients with panic disorder, social anxiety disorder and 
generalized anxiety disorder. In chapter 4 the results of this RCT are presented. Acceptability 
is evaluated by assessing treatment preference, adherence, satisfaction, and therapeutic 
alliance. The primary clinical outcome is change in anxiety symptom severity as assessed with 
the Beck Anxiety Inventory [10]. Secondary outcomes are depressive symptoms, general 
psychopathology, work and social adjustment, quality of life and mastery. Health-economic 
outcomes are explored from a health care perspective (including direct medical costs) and 
from a societal perspective (including direct medical costs, direct non-medical costs and 
productivity costs). Costs and effects are assessed at post-treatment and one-year follow-
up.  The aim of the study in chapter 5 is to explore therapist fidelity to the blended CBT 
protocol that was provided to therapists during the RCT. Assessing fidelity increases the 
reliability of outcomes regarding effects and costs, because it ensures that all participants 
receive blended treatment components in the prescribed manner. Further, it provides insights 
in the actual application of blended treatment by therapists. Chapter 6 provides the general 
discussion of the main findings.  
 
 
 



General introduction

15

1

 

References 
1. Öhman. Face the Beast and Fear the Face: Animal and Social Fears as Prototypes for 

Evolutionary Analyses of Emotion.  
2. Marks I f. M, Nesse RM. Fear and fitness: An evolutionary analysis of anxiety disorders. 

Ethol Sociobiol. 1994;15: 247–261. doi:10.1016/0162-3095(94)90002-7 
3. Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision 

(DSM-IV-TR). Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, 
Text Revision (DSM-IV-TR). 2000. doi:10.1176/appi.books.9780890423349 

4. First MB, Spitzer RL, Gibbon M, Williams JB. Structured Clinical Interview for DSM-IV-
TR Axis I Disorders [Internet]. New York State Psychiatric Institute. 2002. Available: 
http://www.scid4.org/revisions/november_2001_02.htm 

5. Sheehan D V., Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E, et al. The Mini-
International Neuropsychiatric Interview (M.I.N.I.): The development and validation of 
a structured diagnostic psychiatric interview for DSM-IV and ICD-10. Journal of Clinical 
Psychiatry. 1998. pp. 22–33. doi:10.1016/S0924-9338(99)80239-9 

6. Van Vliet IM, De Beurs E. Het Mini Internationaal Neuropsychiatrisch Interview (MINI): 
Een kort gestructureerd diagnostisch psychiatrisch interview voor DSM-IV-en ICD-10-
stoornissen. Tijdschr Psychiatr. 2007;49: 393–397.  

7. Bandelow B, Michaelis S. Epidemiology of anxiety disorders in the 21st century. 
Dialogues Clin Neurosci. 2015;17: 327–335. doi:10.1016/j.siny.2015.10.004 

8. Van Balkom ALJM, Van Vliet IM, Emmelkamp PMG, Bockting CLH, Spijker J, Hermens 
MLM, et al. Multidisciplinaire Richtlijn Angststoornissen (3e revisie, 2013). 
Multidiciplinaire Richtlijn Angststoornissen (3e revisie, 2013). 2013. pp. 155–184. 
doi:10.1007/BF03059802 

9. NICE. Generalised anxiety disorder and panic disorder in adults. Natl Inst Heal Clin 
Excell. 2011;  

10. National Institute for Health and Care Excellence. Social anxiety disorder: recognition, 
assessment and treatment. Clinical guideline 159. Available: http:// 
guidance.nice.org.uk/cg159 [Internet]. 2013. doi:10.1016/S0140-6736(08)60488-2 
[doi] 

11. Cuijpers P, Cristea IA, Karyotaki E, Reijnders M, Huibers MJH. How effective are 
cognitive behavior therapies for major depression and anxiety disorders? A meta-
analytic update of the evidence. World Psychiatry. 2016;15: 245–258. 
doi:10.1002/wps.20346 

12. Bandelow B, Michaelis S, Wedekind D. Treatment of anxiety disorders. Dialogues Clin 
Neurosci. 2017;19: 93–106.  

13. Johnson EM, Coles ME. Failure and delay in treatment-seeking across anxiety 
disorders. Community Ment Health J. 2013;49: 668–674. doi:10.1007/s10597-012-
9543-9 



Chapter 1

16

 

14. Kazdin AE, Blase SL. Rebooting Psychotherapy Research and Practice to Reduce the 
Burden of Mental Illness. Perspect Psychol Sci. 2011;6: 21–37. 
doi:10.1177/1745691610393527 

15. Andrade LH, Alonso J, Mneimneh Z, Wells JE, Al-Hamzawi A, Borges G, et al. Barriers to 
mental health treatment: Results from the WHO World Mental Health surveys. Psychol 
Med. 2014;44: 1303–1317. doi:10.1017/S0033291713001943 

16. Barak A, Klein B, Proudfoot JG. Defining internet-supported therapeutic interventions. 
Ann Behav Med. 2009;38: 4–17. doi:10.1007/s12160-009-9130-7 

17. Riper H, Cuijpers P. Telepsychology and ehealth. APA Handbook of Clinical Psychology: 
Applications and Methods. 3rd ed. American Psychological Association.; 2016.  

18. Schueller SM, Tomasino KN, Mohr DC. Integrating Human Support Into Behavioral 
Intervention Technologies: The Efficiency Model of Support. Clin Psychol Sci Pract. 
2017;24: 27–45. doi:10.1111/cpsp.12173 

19. Mohr DC, Cuijpers P, Lehman K. Supportive accountability: A model for providing 
human support to enhance adherence to eHealth interventions. J Med Internet Res. 
2011;13. doi:10.2196/jmir.1602 

20. Erbe D, Psych D, Eichert HC, Riper H, Ebert DD. Blending face-to-face and internet-
based interventions for the treatment of mental disorders in adults: Systematic review. 
J Med Internet Res. 2017;19. doi:10.2196/jmir.6588 

21. Romijn G, Batelaan N, Koning J, Balkom A Van, Leeuw A de, Benning F, et al. 
Acceptability, effectiveness and cost-effectiveness of blended cognitive-behavioural 
therapy (bCBT) versus face-to-face CBT (ftfCBT) for anxiety disorders in specialised 
mental health care: A 15- week randomised controlled trial with 1-year follow-up. PLoS 
ONE 16 (11): e0259493. doi.org/10.1371/journal.pone.0259493 

22. Klein JP, Hauer-Von Mauschwitz A, Berger T, Fassbinder E, Mayer J, Borgwardt S, et al. 
Effectiveness and safety of the adjunctive use of an internet-based self-management 
intervention for borderline personality disorder in addition to care as usual: Results 
from a randomised controlled trial. BMJ Open. 2021;11: 1–9. doi:10.1136/bmjopen-
2020-047771 

23. Christensen H, Griffiths KM, Farrer L. Adherence in internet interventions for anxiety 
and depression. J Med Internet Res. H. Christensen, Centre for Mental Health Research, 
Australian National University, Canberra, ACT 0200, Australia; 2009;11. Available: 
http://www.embase.com/search/results?subaction=viewrecord&from=export&id=L3
54703306 

24. Waller R, Gilbody S. Barriers to the uptake of computerized cognitive behavioural 
therapy: A systematic review of the quantitative and qualitative evidence. Psychol 
Med. 2009;39: 705–712. doi:10.1017/S0033291708004224 

25. Richards D, Richardson T. Computer-based psychological treatments for depression: A 
systematic review and meta-analysis. Clin Psychol Rev. 2012;32: 329–342. 
doi:10.1016/j.cpr.2012.02.004 



General introduction

17

1

 

26. Karyotaki E, Kleiboer A, Smit F, Turner DT, Pastor AM, Andersson G, et al. Predictors of 
treatment dropout in self-guided web-based interventions for depression: An 
“individual patient data” meta-analysis. Psychol Med. 2015;45: 2717–2726. 
doi:10.1017/S0033291715000665 

27. Christensen H, Griffiths KM, Farrer L. Adherence in Internet intervention for anxiety 
and depression: Systematic review. J Med Internet Res. Christensen, Helen, Centre for 
Mental Health Research, Australian National University, Canberra, ACT, Australia, 
0200: Gunther Eysenbach; 2009;11: 1–16. doi:10.2196/jmir.1194 

28. Fernandez E, Salem D, Swift JK, Ramtahal N, Fernandez E, Salem D, et al. Meta-analysis 
of dropout from cognitive behavioral therapy. J Consult Clin Psychol. 2015;83: 1108–
1122.  

29. Suler JR. Psychotherapy in Cyberspace: A 5-Dimensional Model of Online and 
Computer-Mediated Psychotherapy. CyberPsychology Behav. 2000;3: 151–159.  

30. Oudshoorn CEM, Frielink N, Riper H, Embregts PJCM. Experiences of therapists 
conducting psychological assessments and video conferencing therapy sessions with 
people with mild intellectual disabilities during the COVID-19 pandemic. Int J Dev 
Disabil. Taylor & Francis; 2021;0: 1–9. doi:10.1080/20473869.2021.1967078 

31. Vis C, Mol M, Kleiboer A, Bührmann L, Finch T, Smit J, et al. Improving implementation 
of emental health for mood disorders in routine practice: Systematic review of barriers 
and facilitating factors. J Med Internet Res. 2018;20. doi:10.2196/mental.9769 

32. Topooco N, Riper H, Araya R, Berking M, Brunn M, Chevreul K, et al. Attitudes towards 
digital treatment for depression: A European stakeholder survey. Internet Interv. The 
Authors; 2017;8: 1–9. doi:10.1016/j.invent.2017.01.001 

33. Olthuis J V, Watt MC, Bailey K, Hayden JA, Stewart SH. Therapist-supported Internet 
cognitive behavioural therapy for anxiety disorders in adults. In: Olthuis J V, editor. 
Cochrane Database of Systematic Reviews. Chichester, UK, England: John Wiley & Sons, 
Ltd; 2016. p. CD011565. doi:10.1002/14651858.CD011565.pub2 

34. Adelman CB, Panza KE, Bartley CA, Bontempo A, Bloch MH. A meta-analysis of 
computerized cognitive-behavioral therapy for the treatment of DSM-5 anxiety 
disorders. J Clin Psychiatry. 2014;75: e695-704. doi:10.4088/JCP.13r08894 

35. Cuijpers P, Marks IM, van Straten A, Cavanagh K, Gega L, Andersson G. Computer-aided 
psychotherapy for anxiety disorders: A meta-analytic review. Cogn Behav Ther. 
2009;38: 66–82. doi:10.1080/16506070802694776 

36. Reger MA, Gahm GA. A meta-analysis of the effects of Internet- and computer-based 
cognitive-behavioral treatments for anxiety. J Clin Psychol. 2009;65: 53–75. 
doi:10.1002/jclp.20536 

37. Andersson G, Rozental A, Shafran R, Carlbring P. Long-term effects of internet-
supported cognitive behaviour therapy. Expert Rev Neurother. 2017;18: 1–8. 
doi:10.1080/14737175.2018.1400381 

38. Streiner DL. The 2 “Es” of research: Efficacy and effectiveness trials. Can J Psychiatry. 
2002;47: 552–556. doi:10.1177/070674370204700607 



Chapter 1

18

 

39. Persons JB, Silberschatz G. Are results of randomized controlled trials useful to 
psychotherapists? J Consult Clin Psychol. 1998;66: 126–135. doi:10.1037//0022-
006X.66.1.126 

40. Stirman SW, DeRubeis RJ, Crits-Christoph P, Brody PE. Are Samples in Randomized 
Controlled Trials of Psychotherapy Representative of Community Outpatients? A New 
Methodology and Initial Findings. J Consult Clin Psychol. 2003;71: 963–972. 
doi:10.1037/0022-006X.71.6.963 

41. Titov N, Andrews G, Kemp A, Robinson E. Characteristics of adults with anxiety or 
depression treated at an internet clinic: Comparison with a national survey and an 
outpatient clinic. PLoS One. 2010;5. doi:10.1371/journal.pone.0010885 

42. Wilks CR, Zieve GG, Lessing HK. Are Trials of Computerized Therapy Generalizable? A 
Multidimensional Meta-analysis. Telemed J E Health. United States; 2016;22: 450–457. 
doi:10.1089/tmj.2015.0129 

43. Donker T, Blankers M, Hedman E, Ljótsson B, Petrie K, Christensen H. Economic 
evaluations of Internet interventions for mental health: a systematic review. Psychol 
Med. 2015; 1–20. doi:10.1017/S0033291715001427 

44. Urech A, Krieger T, Möseneder L, Biaggi A, Vincent A, Poppe C, et al. A patient post hoc 
perspective on advantages and disadvantages of blended cognitive behaviour therapy 
for depression: A qualitative content analysis. Psychother Res. 2018; 1–13. 
doi:10.1080/10503307.2018.1430910 

45. Mol M, van Genugten C, Dozeman E, van Schaik DJF, Draisma S, Riper H, et al. Why 
Uptake of Blended Internet-Based Interventions for Depression Is Challenging: A 
Qualitative Study on Therapists’ Perspectives. J Clin Med. 2019;9: 91. 
doi:10.3390/jcm9010091 

46. Kenter RMF, van de Ven PM, Cuijpers P, Koole G, Niamat S, Gerrits RS, et al. Costs and 
effects of Internet cognitive behavioral treatment blended with face-to-face 
treatment: Results from a naturalistic study. Internet Interv. 2015;2: 77–83. 
doi:10.1016/j.invent.2015.01.001 

47. Kooistra LC, Wiersma JE, Ruwaard J, Neijenhuijs K, Lokkerbol J, Van Oppen P, et al. Cost 
and effectiveness of blended versus standard cognitive behavioral therapy for 
outpatients with depression in routine specialized mental health care: Pilot 
randomized controlled trial. J Med Internet Res. 2019;21. doi:10.2196/14261 

48. Bruinsma A, Kampman M, Exterkate CC, Hendriks GJ. An exploratory study of 
“blended” cognitive behavioural therapy (CBT) for patients with a panic disorder: 
results and patients’ experiences. Tijdschr Psychiatr. 2016;58: 361–370.  





2



Published as: 
Romijn G, Batelaan N, Kok R, Koning J, van Balkom A, Titov N, Riper, H (2019) 
Internet-Delivered Cognitive Behavioral Therapy for Anxiety Disorders in Open 

Community Versus Clinical Service Recruitment: Meta-Analysis. 
Journal of  Medical Internet Research 21 (4), e11706.  

Internet-delivered cognitive behavioral 
therapy for anxiety disorders in open 

community versus clinical service 
recruitment: meta-analysis 

Chapter 2



Chapter 2

22
  

Abstract 
Background: Ample studies have shown the effectiveness of internet-delivered cognitive 
behavioral therapy (CBT) for anxiety disorders. These studies recruited their participants 
mainly from the community and, to a lesser extent, from within routine care services. Little is 
known about whether different recruitment strategies lead to different treatment effects. 
Objective: This meta-analysis compared clinical results obtained in trials with recruitment 
from the community versus results obtained in trials with clinical service recruitment and 
explored factors that may mediate differences in treatment outcome. 
Methods: We included randomized controlled trials in which the clinical effects of Internet-
delivered CBT for anxiety disorders were compared with a control condition (waitlist controls 
or face-to-face CBT). We classified trials as open recruitment trials (recruitment from the 
community) or clinical service recruitment trials (recruitment through outpatient clinics). 
Pooled effect sizes based on measures examining anxiety symptoms, depressive symptoms, 
and quality of life were computed for each type of trial. Subgroup analyses examined whether 
clinical results from open recruitment trials differed from those obtained in clinical service 
recruitment trials. Additional analyses explored which demographic, clinical, and treatment-
related factors contributed to differences in effect sizes of open recruitment versus clinical 
service recruitment trials. 
Results: We included 42 studies with 53 comparisons (43 open recruitment comparisons and 
10 clinical recruitment comparisons). Analyses of anxiety measures revealed, first, that 
Internet-delivered CBT open recruitment studies with waitlist control comparators showed a 
significantly higher effect size for decrease in anxiety symptoms than did those with clinical 
recruitment (Q=10.09; P=.001). This association between recruitment method and effect size 
was no longer significant in a multivariate metaregression with treatment adherence and 
exclusion of patients with depressive symptoms entered as additional predictors of effect size. 
Second, effect size for decrease in anxiety symptoms did not differ significantly between 
clinical recruitment and open recruitment studies with face-to-face cognitive behavioral 
therapy comparators. The effects of open recruitment trials and clinical recruitment trials did 
not differ significantly for the secondary outcomes, compared with face-to-face cognitive 
behavioral therapy and waitlist controls.  
Conclusions: Internet-delivered CBT was effective in samples recruited in clinical practice, but 
effect sizes were smaller than those found in trials with an open recruitment method for 
studies with waitlist control comparators. Hence, for patients with anxiety disorders in routine 
care, the impact of Internet-delivered CBT may not be as positive as for study participants 
recruited from the community. The difference between open recruitment trials and clinical 
service recruitment trials might be partly explained by patients’ greater therapy adherence in 
open recruitment trials and the stricter exclusion of patients with severe depressive 
symptoms in these studies. Since most trials in this meta-analysis applied an open recruitment 
method, more studies with routine care populations are needed to further validate these 
findings. 
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Introduction 
 
Background 
Internet-delivered cognitive behavioral therapy for anxiety disorders has been tested in ample 
randomized controlled trials and several meta-analyses. These studies show the potential of 
Internet-delivered CBT to reduce anxiety symptoms among patients and general populations, 
indicating that Internet-delivered CBT is effective when compared with a waitlist control 
(WLC), with effect sizes in the moderate to large range. Studies also suggest that it is as 
effective as face-to-face cognitive behavioral therapy (CBT) in improving symptoms of anxiety 
[1-5], although these studies are limited in number. Furthermore, Internet-delivered CBT may 
minimize treatment barriers such as high costs due to reduced time needed by therapists to 
provide therapy [6,7] and scalability. 

The majority of trials on Internet-delivered CBT apply an open recruitment (OR) 
strategy, inviting individuals with anxiety symptoms from within the community to directly 
partake in the research study. These participants refer themselves to such a study. Often these 
studies apply strict inclusion and exclusion criteria; for example, they may exclude patients 
taking psychoactive medication, patients with comorbid disorders, or severely depressed 
patients [8,9]. Clinical service recruitment (CSR) trials, on the other hand, invite patients 
already seeking treatment in clinical practices to participate. Trials with an OR method provide 
evidence more related to efficacy (investigating whether a treatment works under ideal 
circumstances, with high internal validity), as opposed to CSR trials that are more related to 
effectiveness and provide information on whether a treatment works in clinically 
representative conditions [10]. 

Only a minority of the patient samples in trials with an OR method correspond to 
patient populations in a regular clinical setting in terms of sociodemographic characteristics, 
motivation for treatment, level of suffering, and clinical characteristics such as severity of 
anxiety, comorbidity, or medical history [11-13]. Furthermore, the use of extensive exclusion 
criteria in OR trials can reduce the degree to which these study samples resemble clinical 
populations in routine care settings. A meta-analysis [14] found a strong and positive 
relationship (r=.70) between the number of exclusion criteria and the rate of clinically 
improved participants for studies on Internet-delivered CBT for anxiety disorders. These 
results suggest a lower clinical effectiveness in clinically representative studies than in highly 
controlled studies. This raises the question whether results from OR trials can be extrapolated 
to routine clinical practice. 

On the other hand, uncontrolled effectiveness studies show large clinical effects [15-
20], thereby suggesting that Internet-delivered CBT for anxiety disorders may be as effective 
in routine care settings as demonstrated in efficacy trials. One review investigated controlled 
research of Internet-delivered CBT in routine clinical practice [21]. Results showed that effect 
sizes obtained from effectiveness studies (ranging from 0.75 to 1.73) were in the same range 
as those obtained in efficacy trials, though only 3 randomized controlled trials were included. 
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Objective 
Although several meta-analyses for (Internet-based treatment of) anxiety disorders have been 
conducted in recent years, to our knowledge, none of these studies have compared the 
potential differences in clinical effectiveness between OR and CSR trials. In this study, we 
aimed to (1) assess whether OR trials produced clinical effectiveness for anxiety symptoms 
similar to that of CSR trials and (2) explore predictors of potential effect differences, such as 
demographic, clinical, and treatment-related characteristics. We based these predictors on 
differences between OR and CSR trials in patient samples and methods found in previous 
studies [11,13,14]. 
 
Methods 
 
Study retrieval 
We report this meta-analysis in accordance with the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines [22]. We retrieved studies through 
systematic literature searches in PubMed, PsycINFO, and EMBASE databases. Searches were 
conducted with keywords and text words, in which words indicative of internet treatment 
were combined with words indicative of anxiety disorder, CBT, and randomized controlled 
trial (see Appendix 1 for the full search string). Furthermore, we checked reference lists of 
retrieved articles and of earlier reviews on Internet-delivered CBT for anxiety disorders [1-4]. 
 
Inclusion and exclusion criteria 
We included randomized controlled trials published up to and including December 2017 on 
guided and unguided Internet-delivered CBT and blended CBT for adults. Blended CBT 
combines face-to-face treatment with internet components into a single integrated treatment 
protocol [23]. We included only randomized controlled trials that assessed a primary diagnosis 
of an anxiety disorder according to the Diagnostic and Statistical Manual of Mental Disorders 
(Third Edition Revised [DSM-III-R], DSM (Fourth Edition [DSM-IV]), or DSM (Fifth Edition [DSM-
5]) established by a structured diagnostic interview. We excluded studies on obsessive 
compulsive disorder [24] and posttraumatic stress disorder [25], since they are not classified 
as anxiety disorders in DSM-5. We included only randomized controlled trials published in 
English or Dutch. 
 
Interventions and comparators 
We considered interventions to be CBT if they were based on cognitive behavioral principles 
[26] and consisted at least of cognitive restructuring or exposure (interoceptive exposure or 
exposure in vivo), or a combination of both. To be considered Internet-delivered CBT, the 
intervention must have been delivered (partly) via a computer or the internet through the use 
of webpages or email, or both. We included studies on Internet-delivered CBT targeting 
anxiety disorders and studies on transdiagnostic Internet-delivered CBT [27-31], addressing 
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multiple anxiety disorders or addressing both anxiety and mood disorders, but only if 
participants had a diagnosis of an anxiety disorder and measures of anxiety were reported. 
We did not include interventions when the Web-based part of the treatment was limited to 
exposure scenes on a screen (e.g., Heading et al [32]) because we considered this to be in 
virtuo exposure treatment, which is beyond the scope of this review. 

Internet-delivered CBT was compared with WLC or regular face-to-face CBT treatment 
(including individual or group CBT delivered in a face-to-face format). We excluded studies 
with other comparisons such as transdiagnostic Internet-delivered CBT compared with 
disorder-specific Internet-delivered CBT, or guided Internet-delivered CBT versus self-help 
[24,25,33,34]. 
 
Outcome measures 
Our primary outcome was anxiety symptom severity based on the score on a rating scale used 
to measure general symptoms of anxiety. We applied a hierarchy of preferred outcomes for 
all measures based on frequency of use in the included trials. For general measures of anxiety, 
the preferred order was as follows: Beck Anxiety Inventory (BAI [35]), anxiety scale of the 
Depression Anxiety Stress Scales [36], State-Trait Anxiety Inventory [37], and Anxiety 
Sensitivity Index [38]. When a general measure of anxiety was not available, we used a 
measure for specific anxiety symptoms (see Appendix 2 for the order of rating scales and 
Appendix 3 for the outcome measures we used for all studies).  

Since anxiety disorders are frequently accompanied by symptoms of depression and a 
reduced quality of life [86], secondary outcome measures were effects on depression severity 
and on quality of life (see Appendix 2 for the order of rating scales). 
 
Criteria for open recruitment and clinical service recruitment 
We classified trials as OR trials if participants were recruited from the community and referred 
themselves to be interested in the study in response to the invitation from a research team, 
by means of advertisements in newspapers or magazines, banners on websites, or large-scale 
mailings. In CSR trials, recruitment was carried out among patients already seeking treatment 
in outpatient clinical mental health practices. In the case of mixed recruitment strategies, we 
classified trials according to the most prominent recruitment strategy. 
 
Study selection and data extraction 
Two of the authors (GR and NB) independently screened the list of titles and abstracts that 
resulted from the literature search. Reference lists were screened for additional studies of 
relevance. We obtained full articles for potentially relevant abstracts according to the 
inclusion criteria. If included trials did not provide complete information, we contacted the 
primary investigator by email to attempt to obtain unreported data. We sent a second email 
when we received no response. Two researchers (GR and NB) extracted the data using 
Microsoft Excel (2013) spreadsheets and differences in such data were resolved by discussion. 
Extracted data (see Appendix 3) included the study characteristics outlined in Textbox 1. 
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Textbox 1. Study characteristics extracted from the articles. 

- Year of publication 
- Number of participants 
- Recruitment setting (open or clinical service recruitment) 
- Demographic characteristics of participants included in the study (sex, age, employment status 

[total rate of employed participants and rate of full-time employed participants], education 
level [rate of participants with college degree or higher]) 

- Anxiety severity at baseline 
- Axis I comorbidity rate 
- Exclusion criteria with regard to medication use (benzodiazepines and other psychoactive 

medication) and depressive symptoms (indicated by a score above a cutoff level on an 
outcome measure for depressive symptoms) 

- Details of treatment conditions (duration and type of support provided by professionals) 
- Outcome data 
- Number of therapy sessions according to protocol, treatment dose (number of completed 

therapy sessions), and treatment adherence (number of completed sessions divided by the 
total number of sessions according to protocol) 

 
 
Risk-of-bias assessment 
Two authors (GR and RK) independently assessed the risk of bias in the included studies based 
on 6 areas according to the Cochrane tool for assessing risk of bias [95]: (1) adequate 
generation of allocation sequence, (2) concealment of allocation to conditions (concealing 
allocation sequence from participants and investigators), (3) blinding of participants and 
personnel, (4) blinding of outcome assessors, (5) dealing with incomplete outcome data, and 
(6) selective outcome reporting (reported results give reason to suspect differences between 
reported and unreported findings). Because RK was an author of one of the included studies 
[50], this study was independently assessed by a third reviewer (NB). Discrepancies in scoring 
were resolved through discussion. 

We assessed all areas as low, high, or unclear (i.e., not enough information) risk of bias 
(see Appendix 4). We assessed selective outcome reporting by comparing trial registrations 
with published articles, if available. When primary or secondary outcomes were missing, 
inserted, or changed in the article compared with the trial registration, or if secondary and 
primary outcomes had been switched, we deemed a study to be at high risk of selective 
outcome reporting. If no trial registration was available for a study, we coded the study as 
being at unknown risk for selective outcome reporting. 
 
Statistical analyses 
We used descriptive statistics to summarize demographic characteristics, and clinical and 
treatment-related characteristics of OR and CSR trials. We compared categorical variables 
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using chi-square tests and continuous variables using t tests. We also compared the 
percentage of at-risk OR and CSR trials for all risk-of-bias indicators with chi-square tests. 
We then calculated the pooled overall effect sizes (Hedges g) indicating the difference 
between the conditions at posttest and their 95% confidence intervals using the random-
effects model with Comprehensive Meta-Analysis software version 3.0 (Biostat). Hedges g is 
an effect size that corrects for biases due to small sample sizes [96]. Effect sizes of 0.2, 0.5, 
and 0.8 indicate a small, moderate, and large effect size, respectively [97]. We used the effect 
sizes based on intent-to-treat analysis when available (in 51 comparisons); otherwise, we used 
complete-sample analysis results (in 2 comparisons [51,52]). 

We examined heterogeneity among studies using Higgins I2 statistic. I2=0% reflects no 
heterogeneity; 25%, 50%, and 75% indicate a low, medium, and high level of heterogeneity, 
respectively [98]. A higher observed statistical heterogeneity indicates a higher proportion of 
observed variance, which can point to underlying differences between the pooled studies. 
This makes interpreting the pooled effect size difficult, as it is hard to distinguish the observed 
effect size from the true population effect size [99]. We also calculated 95% confidence 
intervals around I2 with the noncentral chi-square approach in the heterogi module for Stata 
13.0SE (StataCorp LLC) [100]. 

We first calculated overall effect sizes on anxiety, depression, and quality-of-life 
treatment outcomes of Internet-delivered CBT compared with WLC and compared with face-
to-face CBT. We then carried out subgroup analyses to assess whether clinical results from OR 
trials differed from those obtained in CSR trials. We performed these subgroup analyses 
according to the mixed-effects model, in which studies within subgroups are pooled with the 
random-effects model, and the fixed-effects model is used to test for significant differences 
among them by the between-subgroups Q-statistic [101].  

We tested publication bias by inspecting the funnel plot and Egger test [102] on our 
primary outcome measure and by the Duval and Tweedie trim-and-fill procedure [103]. 

To more fully understand differences in effect size between OR and CSR trials, we 
conducted additional exploratory analyses. By means of subgroup and metaregression 
analyses, we examined which demographic, clinical, and treatment-related factors differed 
between OR and CSR trials and were associated with effect size on the primary outcome. Next, 
to examine whether these predictors contributed to the difference of effect size between OR 
and CSR trials, we tested recruitment method and the significant predictors in a multivariate 
model, except in case of collinearity. We assessed possible collinearity problems between 
predictors with the variance inflation factors. We considered variance inflation factor scores 
higher than 2.5 to indicate multicollinearity [104]. 

We also calculated the number needed to treat (NNT), according to Kraemer and 
Kupfer [105], and rounded upward to the next higher whole number [106]. The NNT gives 
some clinical context to statistical information, as it translates the magnitude of a statistical 
effect size into clinical implications—that is, the number of patients who must be treated to 
generate one more positive outcome than the same number of patients in the control group. 
 



Chapter 2

28
  

Results 
 
Study inclusion 
The literature searches retrieved a total of 3954 abstracts. Checking references of earlier 
reviews resulted in 7 more citations for consideration. After we removed duplicates, we 
screened 2808 abstracts. After screening abstracts, we retrieved 134 full-text articles for a 
more detailed evaluation of eligibility. Subsequently, we excluded 92 articles because they did 
not meet the inclusion criteria (Figure 1). We did not include 1 study because means and 
standard deviations for anxiety measures were not reported [55] and we received no response 
from the addressed researchers to our email questions regarding these issues. 
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flowchart 

of the selection and inclusion process. RCT: randomized controlled trial. 
 
 
Description of included studies 
We included a total of 42 trials (Appendix 3). These trials entailed 53 comparisons of anxiety 
outcomes between Internet-delivered CBT and a control condition (WLC n=41, face-to-face 
CBT n=12) and included 3714 participants. A total of 45 comparisons entailed outcomes on 
depression and 21, on quality of life. Most studies were OR trials (31 trials with 41 
comparisons), versus 8 CSR trials with 9 comparisons. In 3 studies both recruitment strategies 
were used [31,51, 53]. In 2 of these studies, most participants were self-referred (n=129, 
92.8% [31] and n=70, 77% [53]) and therefore we classified these studies as OR trials. In the 
third study, most participants were recruited through a clinical procedure (n=76, 67%) and 
therefore we classified this study as a CSR trial [51]. Thus, we classified a total of 33 trials with 
43 comparisons as OR trials and 9 trials with 10 comparisons as CSR trials. 

Internet-delivered CBT typically consisted of weekly sessions (ranging from 4 to 12 
sessions for studies comparing Internet-delivered CBT with WLC and from 4 to 23 sessions for 
studies comparing Internet-delivered CBT with face-to-face CBT), with durations ranging from 
4 weeks to longer than 3 months [58]. In 4 trials a self-help Internet-delivered CBT intervention 
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(unguided) was offered; in the other trials Internet-delivered CBT was guided, meaning that 
online professional support was provided. 

Table 1 displays demographic, clinical, and treatment-related characteristics of OR and 
CSR trials. We found significant differences between OR trials and CSR trials with regard to age 
of participants, sex, baseline severity, exclusion of severely depressed patients, treatment 
dose, and treatment adherence. We could compare baseline severity only for scores based on 
the BAI and the Social Phobia Scale, since these were the only outcome measures that were 
reported in both OR trials and CSR trials. We did not classify 3 OR trials [55-57] and 1 CSR trial 
[51] that mentioned exclusion of patients with depressive symptoms as such, because no 
definition in terms of a score on a measurement for depressive symptoms was provided.  

No other variables differed (see Table 1). None of the included studies excluded 
patients who used psychoactive medication other than benzodiazepines, although a stable 
dose for the past 1 to 3 months was a criterion for inclusion in general. 
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Risk-of-bias assessment 
For both OR trials and CSR trials, most of the studies scored a low risk on sequence allocation 
(OR: 27/33, 82%; CSR: 8/9, 89%), blinding of outcome assessors (OR: 33/33, 100%; CSR: 8/9, 
89%), and completeness of outcome data (OR: 27/33, 82%; CSR: 6/9, 67%) (see Appendix 4). 
On allocation concealment most CSR trials scored a low risk (7/9, 78%) compared with 12 of 
33 (36%) OR trials. Only 4 of 33 (12%) OR and 2 of 9 (22%) CSR trials scored a low risk on 
selective outcome reporting, A total of 10 (30%) OR trials and 5 (56%) CSR trials scored a high 
risk because preregistered outcome measurements were not reported, or other outcome 
measurements that were not preregistered were inserted in the article. Additionally, 19 (58%) 
OR trials and 2 (22%) CSR trials were not registered in a trial database and we therefore scored 
them as having an unclear risk. We rated all included studies as having a high risk of bias on 
blinding of participants and personnel, because it is not possible to blind participants or 
therapists to the characteristics of the treatment that is offered. 

We found no significant difference between the percentage of OR trials and the 
percentage of CSR trials with a high risk for any of the risk-of-bias indicators (P-values ranging 
from P=.08 for sequence generation to P=.49 for allocation concealment).  
 
Overall effect 
 
Primary outcome 
The overall mean between-groups effect size of Internet-delivered CBT on anxiety symptom 
reduction when compared with WLC at posttest was g=0.72 (95% CI 0.60-0.83; P<.001) with 
moderate heterogeneity of I²=53% (95% CI 31-66) and NNT=3. The difference in overall effect 
size for the decrease in anxiety symptoms between Internet-delivered CBT and face-to-face 
CBT at posttest was nonsignificant (g=0.12, 95% CI –0.02 to 0.26; P=.11; I²=0%, 95% CI 0-75; 
NNT=15). 
 
Secondary outcomes 
Effect sizes of Internet-delivered CBT compared with WLC on depressive symptoms (g=0.61, 
95% CI 0.46-0.75; P<.001; I²=70%, 95% CI 57-78; NNT=3) and quality-of-life measurements 
(g=0.44, 95% CI 0.33-0.55; P<.001; I²=5%, 95% CI 0-54; NNT=5) were moderate. For Internet-
delivered CBT compared with face-to-face CBT, effect sizes on depression measurements 
(g=0.04, 95% CI –0.13 to 0.21; P=.65; I²=19%. 95% CI 0-61; NNT=45) and quality-of-life 
outcomes (g=0.18, 95% CI –0.05 to 0.41; P=.12; I²=0%, 95% CI 0-85; NNT=10) were both 
nonsignificant. 
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Open recruitment versus clinical service recruitment 
 
Primary outcome 
For studies with WLC comparators, we found a significant difference between OR and CSR 
trials) in favor of OR trials (Q=10.09; P=.001) (Table 2 and Figure 2). The effect size on anxiety 
symptom reduction for OR trials was significant and large (g=0.79; P<.001) in favor of Internet-
delivered CBT, whereas CSR trials obtained a small effect size (g=0.28; P=.003) in favor of 
Internet-delivered CBT. 

We found no difference in anxiety symptom reduction between OR (n=6) and CSR trials 
(n=6) comparing Internet-delivered CBT with face-to-face CBT (Q=0.82; P=.37) (Table 2 and 
Figure 3). Both OR trials (g=0.19; P=.09) and CSR trials (g=0.06; P=.51) reported a 
nonsignificant difference between Internet-delivered CBT and face-to-face CBT on decrease 
in anxiety symptoms. 
 

Table 2. Main effects of open recruitment trials and clinical service recruitment trials comparing 
internet-delivered cognitive behavioral therapy versus waitlist control and versus face-to-face 

cognitive behavioral therapy at posttest, primary outcome. 
 No. of 

comparisons 
No. of 
respondents 

Hedges g  
(95% CI) 

P 
value 

I2 (95% CI) NNTa Between-
groups Q  
(P value) 

 
Waitlist control 
 Open recruitment 37 2474 0.79  

(0.71 to 0.87) 
<.001 44  

(6 to 58) 
3 10.09  

(.001) 
 Clinical recruitment 4 446 0.28  

(0.10 to 0.47) 
.003 20  

(0 to 85) 
7 

Face-to-face CBT 
 Open recruitment 6 336 0.19  

(–0.03 to 0.40) 
.09 0  

(0 to 75) 
10 0.82  

(.37) 
 Clinical recruitment 6 452 0.06  

(–0.12 to 0.24) 
.53 0  

(0 to 75) 
30 

aNNT: number needed to treat. 
 
 
Secondary outcomes 
With regard to depressive symptoms, we found no significant difference between OR trials 
and CSR trials with WLC comparators (Q=1.43; P=.23) or face-to-face comparators (Q=0.85; 
P=.36). 

For quality-of-life measurements, we found no significant difference between OR trials 
and CSR trials for studies comparing Internet-delivered CBT with WLC (Q=0.05; P=.83) or for 
studies comparing Internet-delivered CBT with face-to-face CBT (Q=0.48; P=.49). Appendix 5 
presents a complete overview of results of OR and CSR subgroup analyses of secondary 
outcomes. 
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Publication bias 
Neither visual inspection of the funnel plots (see Appendix 6) and Egger test (WLC studies: 
intercept=0.83; 95% CI –0.90 to 2.56; P=.34; face-to-face CBT studies: intercept=1.12, 95% CI 
–0.93 to 3.17; P=.25) nor the Duval and Tweedie trim-and-fill procedure showed evidence of 
publication bias. 
 
Additional exploratory analyses 
As Table 1 shows, several demographic (age, sex), clinical (baseline severity, exclusion of 
severely depressive patients), and treatment-related (treatment dose, treatment adherence) 
variables differed significantly between OR trials and CSR trials. Of these variables, only 
exclusion of severely depressed patients (Q=8.06; P=.005), treatment dose (slope=0.10; 
P=.003), and treatment adherence (slope=0.01; P <.001) appeared to be significantly 
associated with effect size for WLC comparators in separate subgroup (exclusion of severely 
depressed patients) and metaregression (treatment dose, treatment adherence) analyses 
(see Appendix 7), meaning that the effect size was higher when severely depressed patients 
were excluded, when the treatment dose was higher, and when the adherence rate was 
higher. 

In a multivariate analysis we explored whether the association between recruitment 
method and effect size for studies with WLC comparators was mediated by these variables. 
As the variance inflation factors between treatment dose and treatment adherence was 2.7, 
and treatment adherence was more significantly associated with effect size than treatment 
dose, we did not include treatment dose in the multivariate model. 

Results showed that recruitment type (slope=0.30; P=.14) was no longer significantly 
associated with the effect size in the multivariate metaregression analysis, nor was treatment 
adherence (slope=0.01; P=.23) or exclusion of severely depressed patients (slope=0.13; 
P=.27). 
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Figure 2. Forest plot of effects on anxiety symptoms of open recruitment trials and clinical service 
recruitment trials comparing internet-delivered cognitive behavioral therapy (iCBT) with waitlist 
control (WLC). GAD: generalized anxiety disorder; iCBGT: clinician-guided group iCBT; PD: panic 

disorder; SAD: social anxiety disorder. 
 

 
Figure 3. Forest plot of effects on anxiety symptoms of open recruitment trials and clinical service 
recruitment trials comparing internet-delivered cognitive behavioral therapy (iCBT) with face-to-

face cognitive behavioral therapy (CBT). PD: panic disorder; SAD: social anxiety disorder. 
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Discussion 
 
Principal findings 
This meta-analysis showed that Internet-delivered CBT is more effective than WLC in reducing  
anxiety symptoms at posttreatment. We found no indication for differences in effect sizes  
between Internet-delivered CBT and face-to-face CBT. These outcomes confirm the results of  
previous meta-analyses, which found moderate to large effect sizes for WLC comparator  
studies and small and nonsignificant effect sizes when comparing Internet-delivered CBT  
versus face-to-face CBT [1-4]. 

Our main research question was whether OR trials produce effects for anxiety 
symptoms similar to those of CSR trials. For studies with WLC comparators, recruitment 
method was significantly associated with anxiety treatment outcomes (Q=10.09; P=.001), 
indicating that effect sizes are higher in OR trials than in CSR trials. 

We explored whether differences between characteristics of samples in OR trials and  
CSR trials might explain the gap between effects we found in favor of OR trials. Multivariate 
metaregression analysis revealed that the association between recruitment method and 
effect size may be partly explained by greater treatment adherence and the exclusion of 
severely depressed patients in OR trials. 

For studies with face-to-face CBT comparators, we observed no difference in anxiety 
outcomes between OR trials and CSR trials (Q=0.82; P=.37). Possibly, the number of studies 
with face-to-face CBT comparators was too low, making these analyses underpowered to 
detect differences. Another explanation could be that studies with face-to-face CBT 
comparators resembled each other more on other criteria for clinical representativeness than 
studies with WLC comparators, as these studies are conducted in routine care. For example, 
in studies with face-to-face comparators, treatments are generally delivered by skilled 
clinicians and in clinically representative settings. These study characteristics are more varied 
in studies with WLC comparators, where treatments can also be delivered by researchers or 
graduate students and in a research setting such as a university laboratory [108]. 

Regarding depressive symptoms and quality of life, we observed no differences  
between OR trials and CSR trials for either comparator group. 

The difference in results we found between OR and CSR trials for studies with WLC 
comparators is in line with a previous meta-analysis on effectiveness of face-to-face CBT for 
anxiety disorders by Stewart and Chambless [9]. The small but significant effect size (d=–0.08; 
P<.05) they found indicated smaller improvements in more clinically representative patient 
studies than in less clinically representative studies. 

Our findings are partly in keeping with Andersson and Hedman’s review on the 
effectiveness of Internet-delivered CBT for anxiety [21]. Results of that review suggested that 
effectiveness studies obtain similar effects to efficacy trials. Considering they only included 
studies comparing Internet-delivered CBT with face-to-face CBT, that conclusion corresponds 
to our results for Internet-delivered CBT compared with face-to-face CBT. However, it needs 
to be noted that Andersson and Hedman based their distinction between efficacy and 
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effectiveness on the setting in which Internet-delivered CBT was delivered and not on 
recruitment strategy. 
 
Strengths and limitations 
A major strength of this study is that it is, to our knowledge, the first meta-analysis of Internet- 
delivered CBT for anxiety disorders comparing treatment outcomes between OR and CSR for  
both WLC and face-to-face CBT comparators. Furthermore, the studies comparing Internet- 
delivered CBT versus face-to-face CBT were head-to-head comparisons, generating direct 
evidence. 

Some limitations in this study warrant caution in interpretation. First, the number of  
trials was relatively low for studies with face-to-face CBT comparators. Hence, finding no 
difference may have been caused by underpowered analyses. 

Second, clinical representativeness of studies is often rated based on a multitude of  
criteria, besides recruitment type, such as setting of treatment delivery, experience of 
therapists, and flexibility in treatment manuals [9,109]. This means that the differences we 
found may have been caused by predictors not assessed in this study. In future research, 
considering multiple criteria of efficacy and effectiveness would be helpful to more thoroughly 
determine clinical representativeness of the studies and the association between clinical 
representativeness and treatment outcomes. 

Third, in 3 included trials a mixed recruitment strategy was applied. This contamination  
may have led to some bias. Any such bias will have decreased the difference between OR and 
CSR trials found in the meta-analysis. We decided to include these trials because they reported  
clearly on their recruitment method and also the portion of participants recruited through an  
OR method versus a CSR method. 

Fourth, when interpreting the subgroup analyses and metaregression analyses, it is  
important to bear in mind that the results were only observational. Direct comparisons are 
required to verify the findings presented here. 
 
Conclusions 
This meta-analysis indicated that the effects of Internet-delivered CBT for anxiety disorders  
compared with WLC in CSR trials were smaller than effects found in OR trials. Hence, for  
patients with anxiety disorders in routine care, the impact of Internet-delivered CBT may not  
be as positive as for self-referred study participants recruited from the community. The  
difference between OR and CSR might be partly caused by a greater treatment adherence of  
self-referred patients and stricter exclusion criteria for severe depressive symptoms in studies  
with an OR method. A future challenge is to build a more robust body of evidence supporting  
the effectiveness of Internet-delivered CBT for anxiety disorders in routine care populations. 
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Appendix 1. Search string  
 
"Anxiety Disorders"[Mesh] OR anxiety disorder* [tiab] OR generalized anxiety disorder* 

[tiab] OR generalised anxiety disorder* [tiab] OR GAS [tiab] OR anxiety state* [tiab] 
OR agoraphobi* [tiab] OR panic* [tiab] OR phobi* [tiab] OR obsessive-compulsive 
[tiab] OR OCD [tiab] OR post-traumatic* [tiab] OR posttraumatic* [tiab] OR traumatic* 
[tiab] OR acrophobi* [tiab] OR claustrophobi* [tiab] OR ophidiophobi* [tiab] OR acute 
stress disorder* [tiab] OR castration anxiet* [tiab] OR death anxiet* [tiab]  

AND  
"Telemedicine"[Mesh] OR econsult*[tiab] OR e-consult*[tiab] OR eHealth*[tiab] OR e-

health*[tiab] OR mhealth*[tiab] OR m-health*[tiab] OR mobile health*[tiab] OR 
remote consult*[tiab] OR Teleconsult*[tiab] OR Tele-consult*[tiab] OR 
telehealth*[tiab] OR tele-health*[tiab] OR telemedicin*[tiab] OR tele-medicin*[tiab] 
OR telemonitor*[tiab] OR tele-monitor*[tiab] OR blended [tiab] OR blending [tiab] OR 
web-based [tiab] OR webbased [tiab] OR online intervention* [tiab] OR online therap* 
[tiab] OR “Mobile applications” [Mesh] OR internet-based [tiab] OR web intervention* 
[tiab] OR mobile application* [tiab] OR tablet based [tiab] OR computerised [tiab] OR 
computerized [tiab] OR internet delivered [tiab] OR computer delivered [tiab] OR 
internet treatment* [tiab] OR internet cbt [tiab] OR computer augmented [tiab] OR 
computer assisted therap* [tiab]  

AND  
Randomized controlled trial[pt] OR controlled clinical trial[pt] OR randomized [tiab] OR 

placebo* [tiab] OR randomly[tiab] OR RCT [tiab] OR controlled trial* [tiab] OR clinical 
trial* [tiab] OR randomised [tiab] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Chapter 2

48
  

Appendix 2. Order of rating scales 
 

Specific anxiety symptoms rating scale Depression rating scales Quality of Life (QOL) rating scales 
 

Social anxiety disorder  
- Liebowitz Social Anxiety Scale (LSAS; 

39, 40)  
- Social Phobia Scale (SPS;41),  
- Social Interaction Anxiety Scale (SIAS; 

41) 
- Social Phobia Screening 

Questionnaire (SPSQ; 42) 
- Brief version of the Fear of Negative 

Evaluation Scale (BFNE; 43) 
 

- Beck Depression Inventory 
(BDI; 35) and   

- Montgomery-Asberg Rating 
Scale (MADRS-S; 88) 

- Patient Health Questionnaire-9 
item scale (PHQ-9; 89) 

- Centre of Epidemiological 
Studies-Depression scale (CES-
D; 90) 

- Depression Anxiety Stress 
Scales (DASS; 36) 

 

- Quality Of Life Inventory 
(QOLI; 91) 

- WHO Quality of Life 
Questionnaire (QOL; 92)  

- EuroQol visual analogue scale 
(EQ-VAS; 93) 

- Short-Form Health Survey-12 
(SF-12; 94) 

 

Generalized anxiety disorder 
- Generalized Anxiety Disorder -7 item 

scale (GAD-7; 44) 
- Penn State Worry Questionnaire 

(PSWQ; 45) 
 
Panic disorder 
- Panic Disorder Severity Scale (PDSS; 

46) 
- Body Sensation Questionnaire (BSQ; 

47) 
- Panic and Agoraphobia Scale (PAS; 

48) 
 
Phobia 
- Fear Questionnaire (FQ; 49) 
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Appendix 3. Characteristics of included studies 
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Appendix 5. Secondary outcomes 
 
Main effects of OR trials and CSR trials comparing CBT to WLC and iCBT to ftf CBT at post-test, secondary outcomes 

 Nco N g [95% CI] P-value I2  NNT Between-groups Q (P-
value) 

Depressive symptoms 

WLC control 

Open recruitment  32 2293 0.60 [0.51-0.68] <.001 60  3  
1.43 (.23) 

Clinical recruitment  4 446 0.36 [0.17-0.54] <.001 25 4 

Ftf CBT 

Open recruitment  5 286 -0.05 [-0.29-0.18] .65 34 -35  
0.85 (.36) 

Clinical recruitment  4 392 0.12 [-0.08-0.31] .25 0  14 

Quality of life 

WLC control 

Open recruitment  15 1167 0.43 [0.31-0.55] <.001 0 4  
0.05 (.83) 

Clinical recruitment  2 167 0.47 [0.16-0.77] .003 80  3 

Ftf CBT 

Open recruitment  2 298 0.09 [-0.24-0.43] .59 0  19  
0.48 (.49) Clinical recruitment 2 163 0.25 [-0.06-0.56] .11 0 7 

Note. WLC=wait list control; Ftf CBT=face-to-face cognitive behavioral therapy; Nco=number of comparisons; n=number of respondents; 
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Appendix 6. Funnel plot publication bias

iCBT compared to WLC

iCBT compared to face-to-face CBT
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Appendix 7. Metaregression and subgroup analyses 
 
Results of meta regression analyses with sample characteristics  

 Association with effect size 
 

Age 
 

WLC:  slope=0.02, P=.14 
Ftf CBT:  slope=0.00, P=.92 
 

Gender 
 

WLC: slope=-0.01, P=.22,  
Ftf CBT: slope=0.00, P=.37 
 

Baseline BAI score WLC:  slope = -0.00, P=.69 
Ftf CBT:  slope=-0.02, P=.35 
 

Baseline SPS score WLC:  slope= 0.03, P=.60 
 

Treatment dose WLC:  slope=0.10, P =.003 
Ftf CBT:  slope=0.05, P =0.42 
 

Treatment adherence 
 

WLC:  slope=0.01, P <.001 
Ftf CBT:  slope=-0.00, P =.81 
 

 
 
 
Results of subgroup analysis based on exclusion of severely depressed patients 

 Nco g [95% CI] P-value I2  NNT Between-groups Q (P-value) 

WLC 

Exclusion depressive patients 

No  16 0.50 [0.39-0.62] <.001 46 3  
8.06 (.005) 

Yes  25 0.84 [0.75-0.94] <.001 47 2 

Ftf CBT 

No  10 0.09 [-0.07-0.24] .28 0 19  
0.46 (.50) 

Yes  2 0.20 [-0.09-0.50] .18 0 8 
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Abstract 
Background: Anxiety disorders are among the most prevalent psychiatric conditions, and are 
associated with poor quality of life and substantial economic burden. Cognitive behavioral 
therapy is an effective treatment to reduce anxiety symptoms, but is also costly and labour 
intensive. Cost-effectiveness could possibly be improved by delivering cognitive behavioral 
therapy in a blended format, where face-to-face sessions are partially replaced by online 
sessions. The aim of this trial is to determine the cost-effectiveness of blended cognitive 
behavioral therapy for adults with anxiety disorders, i.e. panic disorder, social phobia or 
generalized anxiety disorder, in specialized mental health care settings compared to face-to-
face cognitive behavioral therapy. In this paper, we present the study protocol. It is 
hypothesized that blended cognitive behavioral therapy for anxiety disorders is clinically as 
effective as face-to-face cognitive behavioral therapy, but that intervention costs may be 
reduced. We thus hypothesize that blended cognitive behavioral therapy is more cost-
effective than face-to-face cognitive behavioral therapy. 
Methods: In a randomized controlled trial 156 patients will be included (n=78 in blended 
cognitive behavioral therapy, n=78 in face-to-face cognitive behavioral therapy) based on a 
power of 0.80, calculated by using a formula to estimate the power of a cost-effectiveness 

analysis:  𝑛𝑛 =
#(%&'%()*+,-*'./*,-*01.#/2	,-4,-506

(/718)*
. Measurements will take place at baseline, 

midway treatment (7 weeks), immediately after treatment (15 weeks) and 12-month follow-
up). At baseline a diagnostic interview will be administered. Primary clinical outcomes are 
changes in anxiety symptom severity as measured with the Beck Anxiety Inventory. An 
incremental cost-effectiveness ratio will be calculated to obtain the costs per quality-adjusted 
life years (QALYs) measured by the EQ-5D (5-level version). Health-economic outcomes will 
be explored from a societal and health care perspective. 
Discussion: This trial will be one of the first to provide information on the cost-effectiveness 
of blended cognitive behavioral therapy for anxiety disorders in routine specialized mental 
health care settings, both from a societal and a health care perspective.  
Trial registration:   Netherlands Trial Register NTR4912. Registered 5 January 2015 
Keywords: Anxiety disorders, Panic disorders, Generalized anxiety disorder, Social phobia, 
Internet-based treatment, Blended CBT, Cognitive behavioral therapy, Cost-effectiveness, 
Specialized mental health care, Randomized controlled trial 
 

Background 
Anxiety disorders are among the most prevalent psychiatric disorders worldwide [1]. They are 
associated with poor quality of life and a substantial economic burden [2-4]. Estimates of 
annual health care costs associated with anxiety disorders in the U.S. lie between $42 billion 
[5] and $47 billion [6]. A measure of overall disease burden is the disability-adjusted life year 
(DALY), expressed as the number of years lost due to ill health, disability or early death. The 
total global disease burden caused by anxiety disorders was 390 DALYs per 100,000 persons 
in 2010, being the sixth leading cause of disability [7]. In the Netherlands, annual health care 
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costs are estimated at €286 million. In 2007, anxiety disorders accounted for 202,000 DALYs 
in the Netherlands, being third in the top ten list of medical disorders and having a higher cost 
impact than depression, diabetes mellitus or lung cancer [3]. 

Appropriate and efficient treatments are essential to reduce the impact of severe 
anxiety disorders on public health. These disorders can be treated effectively with cognitive-
behavioral therapies (CBT), whether or not combined with pharmacotherapy. CBT is regarded 
as one of the preferred treatments for anxiety disorders in the Netherlands, set out in the 
multidisciplinary guidelines for anxiety [8] and international treatment guidelines [9-10]. 
However, less than half of the patients with anxiety disorders receive appropriate treatment 
[11], due to anxiety-related avoidance behavior, stigmatisation, waiting lists, costs of therapy 
and distance from service locations [12-14]. 

In recent years effort has been put in making less expensive and easily accessible 
interventions available for anxiety disorders while ensuring clinical effectiveness. These 
include self-help interventions. Studies indicate that these interventions did significantly 
better than waiting lists in terms of reducing anxiety symptoms [15]. Another important 
strategy for lowering treatment costs and improving accessibility are Internet interventions 
for mental disorders such as depression, anxiety disorders and problem drinking. Several 
meta-analyses have demonstrated that anxiety treatment delivered via Internet is more 
effective than non-intervening and that it can be as effective as face-to-face treatment [15-
23]. Reger and Gahm [21], for example, showed that Internet- and computer-based 
treatments for anxiety disorders were superior to waitlist and that effects were equal to 
therapist-delivered treatment. Cuijpers et al. [18] investigated the effects of guided self-help 
on depression and anxiety compared to face-to-face psychotherapies and found no 
differences between the effects of both interventions. Andersson et al. [16] investigated the 
efficacy of guided Internet-based CBT in direct comparison to face-to-face CBT for psychiatric 
and somatic disorders. They concluded that both treatments produce equivalent effects.  

Increasing emphasis is placed on cost-effectiveness of health care programmes, 
because of pressure on health care resources across the globe. In general, Internet 
interventions may be more cost-effective than face-to-face treatment. This has been 
confirmed in a recent systematic review by Donker et al. [24], in which 16 studies with 
economic evaluations of Internet interventions for anxiety, depression, smoking cessation and 
alcohol consumption were included. Nordgren et al. [25], for example, compared Internet-
delivered CBT to an active waiting list control condition and found it to be cost-effective for 
primary-care patients with anxiety disorders with an ICER of −$1824, indicating lower costs 
and larger clinical effects in Internet-delivered CBT at post-test 

A rather new treatment approach combines face-to-face treatment with Internet 
components into one integrated treatment protocol [27]. This is called blended treatment 
[20]. Using this approach, part of the face-to-face treatment is replaced by Internet 
components, while the traditional face-to-face relationship between therapist and patient is 
retained. Blended treatment could possibly lower the number of face-to-face contacts, 
increase self-management competencies of patients and thereby reduce the overall (direct) 



Chapter 3

68
  

treatment costs. This approach could also have a positive effect on waitlist periods, as it is 
expected that therapists can take on more patients, thereby reducing the number of patients 
that are waitlisted [27]. Therefore, blended treatments appear an attractive alternative for 
treatment as usual. However, little is known about the clinical outcome and cost-effectiveness 
of these treatments. In a recent study, Volker et al. [28] investigated the effectiveness of a 
blended intervention versus treatment as usual for sick-listed employees with common 
mental disorders, such as depression, anxiety and somatization disorders. Results 
demonstrated that the group receiving the blended intervention returned to work faster (27 
days earlier on average) and had a greater chance of achieving remission than the group 
receiving treatment as usual. As far as we know there is no study yet investigating the cost-
effectiveness of blended treatment for anxiety disorders. 

We therefore aimed to investigate the cost-effectiveness of blended CBT for severe 
anxiety disorders. This refers to the group of patients with an anxiety disorder (panic disorder, 
social phobia or generalized anxiety disorder) who are referred to outpatient specialized 
mental health care. Treating these patients in primary care settings is not intensive enough 
given the severity of their disorders, for example due to pervasive avoidance behavior leading 
to functional disabilities, or because of comorbidities that hamper treatment in primary care.  
We hypothesized that blended CBT is equally as effective as regular face- to-face CBT, but that 
intervention costs for blended CBT will be reduced.  
 

Methods/design 
 

Study design 
The study is designed as a parallel-group randomized controlled equivalence trial (N=156), in 
which patients with panic disorder, social phobia or generalized anxiety disorder are randomly 
allocated to either blended CBT (N=78) or face-to-face CBT (N=78).  

The protocol for this study has been approved by the Medical Ethics Committee of the 
VU University Medical Centre, Amsterdam (registration number 2015.073). Written informed 
consent will be obtained from all participants. Figure 1 displays the flowchart of the study 
design, in accordance with the CONSORT guidelines [29-30].  
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Figure 1. Flowchart of the study design

Measurements
Measurements are taken at baseline (T0) and at three fixed intervals after the first treatment 
session; at week 7 (T1), 15 (T2) and 67 (T3). Questionnaires are self-administered online. The 
diagnostic interviews will be administered by a trained researcher face-to-face at the mental 
health care location. Table 1 provides an overview of the measures that are used at each time 
point. 
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Table 1. Overview of measures administered at each assessment interval 

 
Questionnaire Aim Baseline  

(T0) 
Week 7  
(T1) 

Week 15 
(T2) 

Week 67 
(T3) 

Primary outcomes 

BAI  Anxiety severity x x x x 

SCID-I/MINI-plus   Diagnostic interview x    

EQ-5D-5L  General well-being x x x x 

TiC-P  Health-care utilization x  x x 

Other variables of interest 

General patient characteristics  x    

A priori treatment preference  x    

BDI  Depression x x x x 

WSAS  Work and social adjustment x x x x 

BSI  General psychopathology x x x x 

CSQ Satisfaction   x  

Mastery Scale  Locus of control x x x x 

WAI Therapeutic alliance  x   

SUS (bCBT only) System usability   x  

BAI: Beck Anxiety Inventory; SCID: Structured Clinical Interview for DMS disorders axis I; MINI plus: Mini International Neuropsychiatric 

Interview Plus;  EQ-5D-5L: EuroQol;  iC-P: Trimbos and iMTA questionnaire on Costs associated with Psychiatric illness;  BDI: Beck 

Depression Inventory; WSAS: Work and Social Adjustment Scale; BSI: Brief Symptom Inventory; CSQ: Client Satisfaction Questionnaire; 

WAI: Work Alliance Inventory; SUS: System Usability Scale ; bCBT: blended Cognitive Behavioral Therapy 

 

 

Participants 
 
Inclusion criteria 
Patients aged 18 years and older are eligible to participate if they meet the criteria for a DSM-
V diagnosis of a severe anxiety disorder (social phobia, panic disorder with or without 
agoraphobia and generalized anxiety disorder). The Structured Clinical Interview for DSM 
disorders axis I (SCID-I) [31] or the MINI international Neuropsychiatric Interview plus (MINI 
plus) [32-33] will be performed face-to-face by a trained researcher to assess these inclusion 
criteria.  
 
Exclusion criteria 
Patients are excluded from the study if they i) do not have adequate proficiency in the Dutch 
language, both verbal and written, ii) do not have a valid e-mail address and a computer with 
Internet access, iii) suffer from one or more of the following disorders: a psychotic disorder, 
bipolar disorder and/or substance dependence, iv) are identified to be at high risk for suicide. 
The SCID-I [31] or the MINI plus [32-33] will be used to assess whether the exclusion criteria 
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iii) and iv) apply. Comorbid disorders other than psychotic and bipolar disorders are allowed, 
as is psychopharmacological treatment. Excluded participants will be offered one of the 
regular treatment options within the participating specialized mental health care centre. For 
respondents with a heightened suicide risk, the principal investigator will inform the 
professional responsible for treatment immediately via telephone and e-mail.  
 

Recruitment 
Patients will be recruited at the anxiety disorder departments of three large scale specialized 
mental health care centres in the Netherlands. All newly registered patients undergo an intake 
interview by an experienced clinician, after which diagnosis and treatment is established and 
discussed with the patient. Subsequently, eligible patients are informed about the study by 
the researcher. Interested patients will then receive an information brochure and an informed 
consent form via e-mail and will be invited to take the baseline diagnostic interview. During 
this interview, a trained researcher will confirm the primary diagnosis of panic disorder, social 
phobia or generalized anxiety disorder and assess comorbidity. If patients are willing and 
eligible to participate, written informed consent will be requested.  
 
Randomization and blinding 
Participants will be randomly assigned to either blended CBT or face-to-face CBT by an 
independent researcher, based on a computer-generated block randomization table [29]. 
Randomization will be stratified by research site to control for the differences between 
centres. Group allocation cannot be blinded to patients and therapists because they will 
obviously notice whether they perform or receive blended CBT or face-to-face CBT.  
 

Interventions 
 
Blended cognitive behavioral therapy 
Blended CBT is a protocolized manualized treatment consisting of 15 sessions, with weekly 
alternating 45-minute face-to-face sessions and online sessions (approximately 50%-50%) 
with online feedback from the therapist. Online sessions are accessible in a secure web-based 
environment (Minddistrict; www.minddistrict.com). Patients and therapists access this 
platform with a personalized login. Performing an online session will take patients 
approximately 45 minutes, and providing online feedback will take therapists approximately 
15 minutes per patient per session. Feedback messages are sent on the online platform to 
ensure secure communication.  

The blended protocol is based on evidence-based protocols for treatment of anxiety 
disorders and recommendations in national and international treatment guidelines [8-10]. 
The protocol was developed in collaboration with patients, therapists and experts through 
organized focus groups during the development phase of the blended intervention, who 
provided feedback on the content and presentation.  

Key elements of blended CBT are psycho-education (explanation of the treatment 
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rationale and the general procedures in cognitive therapy), cognitive therapy (examining 
relationships between thoughts, emotions and behavior), interoceptive exposure and 
exposure in vivo (exposure to feared situations) and relapse prevention (identifying and 
adopting strategies to prevent anxiety symptoms from re-occuring). After a face-to-face 
introduction session with an explanation of blended CBT, the treatment starts with a face-to-
face session and it also ends with a face-to-face session.  

The online sessions have a fixed structure that starts with therapy information, 
followed by multiple exercises and homework assignments. The sessions contain text boxes 
with information and testimonials from fictional patients and videos in which a therapist 
explains the theory. Patients get online feedback from their therapist on finished exercises at 
a fixed day and time. Homework assignments are discussed in the subsequent face-to-face 
session.  

On completion of treatment, patients can continue to access the online treatment 
platform in order to reread information and look up homework exercises, such as the relapse 
prevention plan.  

 
Face-to-face cognitive behavioral therapy 
The face-to-face CBT entails fifteen weekly 45-minute face-to-face sessions with psycho-
education, cognitive therapy, interoceptive exposure, exposure in vivo and relapse 
prevention. Therapists follow a protocol with the same content as the blended CBT protocol.   
 
Therapists 
All participating therapists are experienced clinicians and will be trained in the blended CBT 
protocol and the face-to-face cbt protocol prior to the study. During the training they are 
informed about the content and the structure of the protocol and they receive instructions 
about how to work with the online platform. Therapists work with both treatment groups. 
During the trial, therapists will attend peer group supervision meetings every other week. The 
supervision meetings are guided by the head researcher at the centre (an experienced 
psychologist) and the research coordinator. 
 
Clinical outcome measures 
 

Severity of anxiety symptoms 
The Beck Anxiety Inventory (BAI) [34] will be used to measure the severity of anxiety 
symptoms at every assessment moment (T0-T3). The BAI is a reliable and well-validated 
measure of somatic anxiety symptoms found across the anxiety disorders [36]. It consists of 
twenty-one questions about how the subject has been feeling in the last week, expressed as 
common symptoms of anxiety (such as numbness and tingling, sweating not due to heat, and 
fear of the worst happening). Each question has the same set of four possible answer options, 
which are arranged in columns and are answered by marking the appropriate one with an X. 
The BAI has a maximum score of 63. For this study, treatment response is defined as a 
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symptom reduction of the baseline BAI symptom severity score of at least 30% and remission 
a score reduction of at least 30% plus a total score <11, based on validation in The Netherlands 
Study of Depression and Anxiety (NESDA) [36-38]. 
 
Measures of quality adjusted life years 
 
General well-being 
The EQ-5D-5L [39-40] will be administered at all time points (T0-T3) to assess health related 
quality of life. This validated questionnaire consists of five questions that tap mobility, self-
care, daily activities, pain and mood. Each item has five response categories. The labels for 
each of the dimensions are: no problems, slight problems, moderate problems, severe 
problems and incapacity/extreme problems. In addition to this, participants use a VAS scale 
to rate their health on a scale ranging from 0 (worst possible health) to 100 (best possible 
health). The answers to the five questions are combined in a number sequence that 
corresponds with the five answers. Each sequence corresponds to a certain health state. On 
these health states, a value (utility) has been placed [41], which in turn is used to determine 
the quality-adjusted life years (QALYs). To obtain a utility score per patient, the area-under-
the curve method (AUC) will be applied [42]. This method consists of linearly interpolating 
between the different health states at the different time points. Subsequently, the area under 
the curve is calculated.  
 
Cost calculations 
The cost-effectiveness will be assessed taking a societal and health care perspective. Cost 
within health care, costs to the patient and productivity costs are taken into account. The 
Treatment Inventory of Costs in Psychiatric patients (TiC-P) will be applied to collect input data 
on costs. The TiC-P is a validated comprehensive questionnaire focused on establishing costs 
incurred within and outside the health care system as well as costs due to productivity losses 
[43]. 
 
Health care utilization costs and patient costs  
Part 1 of the TiC-P is a validated instrument that measures the direct medical costs by 
calculating the number of contacts with health care services (general practitioner, psychiatrist, 
medical specialist, physiotherapist, alternative health practitioner, day care/hospital length of 
stay), during the last three months. Also, information about the number of contacts and time 
spent by the patient on the online part of the intervention will be collected.   Additionally, 
patients’ out-of-pocket costs, such as the costs of travelling to the health services and the 
patients’ time costs of travelling are determined.  

Apart from these costs, the costs of offering the treatments will be taken into account. 
For example, the costs of developing and maintaining the online part of the treatment, as well 
as the costs of weekly therapist online feedback. The costs are calculated by multiplying the 
volumes by the corresponding reference unit prices [44]. 
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Productivity costs 
The second part of the TiC-P contains the iPCQ. This part asks questions about productivity 
losses that are caused by absence (absenteeism), reduced efficiency at work (presenteeism) 
and difficulties in job performance. Sickness absence for less than one month is defined as 
short-term absence, and sickness absence for more than one month as long-term absence. If 
respondents indicated that they had been absent for the entire recall period, data were 
collected from the time when the period of long-term absence started. This additional 
information will be used to value the production losses according to the friction cost method 
[45]. This method takes into account the economic circumstances that limit the losses of 
productivity to society, which are related to the fact that a formerly unemployed person may 
replace a person who becomes disabled. Productivity losses were valued according to the 
average value added per worker by age and gender per day and per hour prices [44]. 
 
Other variables of interest 
To further evaluate blended CBT compared to face-to-face CBT, a number of explorative 
measures are administered.  
 

General patient characteristics and treatment preference 
Demographic characteristics such as age, sex, education, employment and marital status will 
be collected with a general demographic questionnaire at baseline (T0). Additional questions 
are asked concerning clinical anxiety characteristics such as age of onset, number of months 
with an anxiety disorder in past 4 years, duration of current episode, somatic illnesses and 
treatment status. In addition, participants are asked about their computer use: number of 
hours spent at a computer and reasons for use. Finally, patients indicate their treatment 
preference (blended CBT or face-to-face CBT). 
 

Depression  
The Beck Depression Inventory-II (BDI-II) [46] is a 21-question multiple choice self-report 
inventory of the most widely used instruments for measuring the severity of depression and 
assesses the presence and severity of depressive symptoms. The BSI-II has been validated in 
Dutch [47]. It will be used at every time point (T0-T3). 
 
Work and social adjustment 
The Work and Social Adjustment Scale (WSAS) [48] is a 5-item patient self-report measure, 
which assesses the impact of a person’s mental health difficulties on their ability to function 
in terms of work, home management, social leisure, private leisure and personal or family 
relationships at all time points (T0-T3). The WSAS is used for all patients with depression or 
anxiety as well as phobic disorders. It is a reliable and valid measure [48].  
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General psychopathology 
The Brief Symptom Inventory (BSI) [49] is a 53-item, self-report symptom inventory designed 
to evaluate general psychopathology at every time point (T0-T3). It is a brief form of the SCL-
90 and is designed to provide a multidimensional symptom measurement in about 10 
minutes. The questionnaire has been validated in Dutch [50].  
 

Locus of control 
The five-item version of The Mastery Scale [51] is administered at each assessment moment 
(T0-T3) to assess changes in locus of control. Locus of control could potentially mediate 
treatment effect and facilitate relapse prevention. The questionnaire consists of five 
questions, which are scored on a five-point Likert-scale, ranging from 1 (totally disagree) to 5 
(totally agree). The total score ranges from 5 to 30, with higher scores being indicative of a 
higher level of experienced control. The scale has good psychometric properties [51]. 
 
Therapeutic alliance 
The Revised Short Version of the Work Alliance Inventory (WAI-SR) [52-53] is used to let 
patients rate the quality of the work alliance between patient and therapist at T1 (week 10). 
The questionnaire is administered to investigate whether the blended treatment has an effect 
on the quality of the work alliance. The questionnaire consists of 12 items, which are scored 
on a five-point Likert-scale, ranging from 1 (seldom or never) to 5 (always). The raw scores 
range from 12 to 60, with higher scores being indicative of a better alliance between therapist 
and patient. The questionnaire has satisfactory psychometric properties [52].  
 
Treatment evaluation 
The Client Satisfaction Questionnaire-8 (CSQ-8) [54] will be administered at week 15 (T2). The 
CSQ consists of 8 questions with item-specific response categories. The total score ranges 
from 8 to 32, with higher scores being indicative of higher levels of client satisfaction. The CSQ-
8 has a high internal consistency [55]. 

The System Usability Scale (SUS) [56] will be administered at week 15 (T2) amongst the 
participants randomized to the blended CBT group. The SUS consists of 10 questions with 5 
response options, ranging from 0 (strongly disagree) to 4 (strongly agree). The total scores are 
converted to a scale ranging from 0 to 100. Higher scores are indicative of higher usability of 
the online platform that is used for blended CBT. It has been found to be a reliable 
questionnaire [57]. 
 

Process data 
Data for process analyses are obtained from the administration of the participating mental 
health care institutions and through usage statistics of the online platform. We will consider 
the following aspects: 

- Recruitment: time required for the recruitment of patients 
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- Treatment adherence: percentage of dropout during therapy, number of completed 
sessions, reasons for treatment dropout, number of face-to-face contacts and number 
of cancellations, homework adherence  

- Time investment: by both the patient and the therapist 
 

Sample size 
In economic evaluations we are calculating the power to estimate the joint distribution of 
costs and treatment effects. Subsequently, we need more information for estimating power 
compared to clinical trials, namely expected costs of treatments, expected covariance of 
treatment effects/costs, and the maximum willingness to pay for the treatment effect. To 
incorporate this information, the formula of Glick et al. [58] can be used. A goal of sample size 
and power calculation for cost-effectiveness analysis is to identify the likelihood that an 
experiment will allow us to be confident that a therapy is acceptable or not when we adopt a 
particular willingness to pay.  

For this study a sample size of 156 is based on a formula to estimate the power of a 
cost-effectiveness analyses.  
 

𝑛𝑛 =
2(𝑧𝑧; + 𝑧𝑧=)

# +𝑠𝑠𝑠𝑠# + (𝑊𝑊#𝑠𝑠𝑠𝑠#) − .2𝑊𝑊𝑊𝑊	𝑠𝑠𝑠𝑠C𝑠𝑠𝑠𝑠D06
(𝑊𝑊𝑊𝑊 − 𝐶𝐶)#  

Where: 

N = sample size/group 

z α = z statistic for alpha 

z β = z statistic for beta 

sdc = Expected standard deviation costs 

sde = Expected standard deviation effects 

W = Willingness to pay 

C = Expected differences in costs 

E = Expected differences in effects 

ρ=correlation between differences in costs and effects 

(zα=1,96; zβ=0,84; sdc=800; sde=0,02; W=80,000; C=832; E=0,02 ρ=0,1) 

 
 
 Based on the literature of the similar effectiveness of Internet-based CBT compared to 
face-to-face CBT, we will conduct an equivalence study to show that blended CBT and face-
to-face CBT do not differ significantly in their short- and long-term effectiveness (expected 
between-groups effect-size d of 0.2). The sample size in this equivalence study is based on an 
applied equivalence limit difference ES of 0.4, as this range of small to moderate difference in 
effect size will not result in clinically important differences. The power of this study that both 
treatments are similar is set at 0.80 with an alpha of 0.05 to calculate sample size and resulted 
in the inclusion of 78 patients per condition (total n = 156). This was supported by the 
estimates based on the formula. 
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Statistical analysis 
 
Primary analysis 
A cost-effectiveness analysis (CEA) will be conducted from the societal perspective. In 
addition, a budget impact analysis (BIA) will be based on a health-economic modelling study 
in accordance with Mauskopf’s recommendations [59], i.e. from the perspective of the health 
care decision maker. 
 
Cost-effectiveness analysis 
Costs will be assessed at pre-, post-treatment and at one-year follow up. As the TIC-P cost 
date covers a period of three months, all costs will be extrapolated to a 12-month period, 
assuming stability of costs during the time frame.  A multilevel model (to correct for 
correlation between measurements) with a link function (as cost-data will not be normally 
distributed) is used to obtain parameter estimates, likelihood and p-values for the costs and 
effects. The fitted estimates will be bootstrapped to assess confidence intervals [60]. An 
incremental cost-effectiveness ratio (costs per case response or remission) will be calculated 
(ICER = (mean costs blended CBT treatment-mean costs face-to-face CBT)/(mean blended CBT 
- mean face-to-face CBT). The mean costs, including all costs, of the patients in the blended 
CBT condition will be subtracted from the mean costs of the patients in the face-to-face CBT 
condition. This difference will then be divided by the subtracted effects (case of response or 
remission on the BAI) and an estimation of the blended CBT treatment groups’ incremental 
costs in relation to their incremental health benefit will be generated. Additionally, an 
incremental cost-utility ratio (costs per QALY) will be calculated; this procedure is identical to 
the cost-effectiveness ratio with the exception that instead of the cost per QALY, the cost per 
case of response or remission, is calculated. Finally, to test the robustness of the results, we 
will conduct sensitivity analyses, to investigate how sensitive the ICERs will be to changes of 
cost estimates (for example difference in costs per blended CBT contact, type of psychologists 
and number of sessions). For decision-making purposes, the ICER acceptability curve will be 
plotted for various willingness-to-pay (WTP) ceilings, which helps in making judgments about 
whether the blended intervention offers good value for money, relative to treatment as usual. 
One-way sensitivity analyses directed at uncertainty in the main cost drivers will be performed 
to gauge the robustness of our findings across a range of likely values for those parameters. 
 
Budget impact analysis 
To assess how health care budgets are changed by offering blended CBT for anxiety compared 
to face-to-face CBT, a budget impact analysis (BIA) will be conducted as outlined in Mauskopf 
et al. [59]. The BIA will include 1) the perspective of the public purse (in Dutch: Budgettair 
Kader Zorg), and 2) the perspective of the health care decision makers. We consider costs 
when 10%, 20%, 30% and 100% of the target group receive blended CBT compared to face-
to-face CBT. These scenarios will be compared with the base-case scenario, reflecting current 
care, where 0% of the target group is offered blended CBT. The BIA will be conducted taking 
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account of the perspectives of health care decision makers. For this, the average 
remuneration rates of the Dutch Health Authority will be used (NZa). The Budget Impact 
Analysis (BIA) will be conducted using a health economic (Markov cohort) simulation model. 
 
Explorative analyses 
Outcomes on continuous clinical outcome variables, such anxiety symptoms, at T1, T2 and T3 
(week 7, 15, and 67) are estimated for descriptive purposes through mixed-model analyses 
(MM), with participants as random effects, and time (T1-T3), group (blended vs. face-to-face 
treatment) and time x group as fixed effects, with baseline scores as a single covariate. Missing 
data will be imputed statistically. To assess the magnitude of treatment effects, Cohen’s d 
effect sizes [61] for each time point are calculated by dividing MM parameter estimates of 
fixed effects at each post-treatment assessment by the pooled standard deviation of outcome 
measurements at baseline (T0).  
 

Discussion 
The study described is a randomized controlled trial in which the health care efficiency of 
blended CBT for adults with panic disorder, social phobia or generalized anxiety disorder in 
outpatient specialized mental health care is examined. The main goal is to assess the cost-
effectiveness of blended CBT in comparison to face-to-face CBT, from a societal and a health 
care perspective.  

Both national and international studies have shown that the costs of anxiety disorders 
are substantial. This is reflected in health care costs and loss of productivity. Blended CBT has 
the potential to increase the cost-effectiveness compared to face-to-face CBT, mainly due to 
its effectiveness combined with less therapist time needed and fewer patients’ visits to 
therapist. Blended CBT may also increase patients’ self-management; they have more control 
over time and frequency of treatment, because they can access the online platform as often 
and as long they want, in combination with therapist support. The fact that blended CBT may 
benefit patients and therapists and can be executed quite easily and possibly at less cost than 
conventional CBT, means that it is potentially very interesting for health care institutions to 
be able to deliver this type of treatment, and for health care insurance companies to include 
these treatments in their reimbursement programs.  

However, clinical and economical evaluations of this type of treatment are still scarce. 
Several studies confirm the effectiveness and cost-effectiveness of Internet-based CBT for 
depression and anxiety disorders [24], but none of these studies investigated cost-
effectiveness of blended CBT for anxiety disorders in specialized mental health care. By 
adopting a societal perspective in this study all relevant information that may be of interest 
for the decision-making process is incorporated in the analysis.  Hence, in this study, patients´ 
time and productivity costs are part of the assessment.  

A strong feature of the current trial is that therapy content of face-to-face CBT and 
blended CBT is similar, captured in a protocol for both conditions. Both interventions entail 
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clinical behavioral therapy and exposure, a daily routine treatment for anxiety disorders. In 
addition, the recruitment of patients and inclusion and exclusion criteria are similar to the 
usual procedures in mental health organizations, which enhances the external validity of the 
results that will be obtained. 

The strength of high external validity is simultaneously a limitation with regard to 
internal validity. The study is designed to closely adhere to established procedures in routine 
practice in outpatient specialized mental health care, which can make it difficult to attribute 
clinical results to the blended treatment. However, with this study we want to gain insight 
into the cost-effectiveness of blended CBT, rather than its clinical effectiveness.  

Furthermore, we aim to collect follow-up data after a year. Therefore, an inherent 
challenge to the study is retention. To minimize drop-out, reminders for filling in 
questionnaires will be sent by e-mail and if deemed necessary, participants will be called 
personally to remind them and possibly fill in the questionnaire together during the phone 
call. To handle missing data, we will impute missing values statistically.  
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Abstract 
Background: Anxiety disorders are highly prevalent and cause substantial economic burden. 
Blended cognitive behavioral therapy, which integrates Internet-based CBT and face-to-face 
CBT, is an attractive and potentially cost-saving treatment alternative to conventional CBT for 
patients with anxiety disorders in specialized mental health care. However, little is known 
about the effectiveness of blended CBT in routine care. We examined the acceptability, 
effectiveness and cost-effectiveness of blended CBT versus face-to-face CBT in outpatient 
specialized care to patients with panic disorder, social anxiety disorder and generalized 
anxiety disorder. 
Methods and findings: Patients with anxiety disorders were randomized to blended CBT (n = 
52) or face-to-face CBT (n = 62). Acceptability of blended CBT and face-to-face CBT were 
evaluated by assessing treatment preference, adherence, satisfaction and therapeutic 
alliance. Costs and effects were assessed at post-treatment and one-year follow-up. Primary 
outcome measure was the Beck Anxiety Inventory (BAI). Secondary outcomes were 
depressive symptoms, general psychopathology, work and social adjustment, quality of life 
and mastery. Incremental cost-effectiveness ratios (ICERs) were computed from societal and 
healthcare perspectives by calculating the incremental costs per incremental quality-adjusted 
life year (QALY). No significant differences between blended CBT and face-to-face CBT were 
found on acceptability or effectiveness measures at post-treatment (Cohen’s d between-
group effect size on BAI = 0.15, 95% CI −0.30 to 0.60) or at one-year follow-up (d = −0.38, 95% 
CI −0.84 to 0.09). The modelled point estimates of societal costs (blended CBT €10945, face-
to-face CBT €10937) were higher and modelled point estimates of direct medical costs 
(blended CBT €3748, face-to-face CBT €3841) were lower in blended CBT. The acceptability 
curves showed that blended CBT was expected to be a cost-effective intervention. Results 
should be carefully interpreted due to the small sample size.  
Conclusions: Blended CBT appears an acceptable, clinically effective and potentially cost-
saving alternative option for treating patients with anxiety disorders. Trials with larger 
samples are needed to further investigate cost-effectiveness. 
Trial registration: Netherlands Trial Register: NTR4912.  
 
Background 
Anxiety disorders are highly prevalent, and they are associated with considerable individual 
suffering and a high economic burden [1–4]. The disorders can be treated effectively with 
cognitive behavioral therapy (CBT) [5,6]. Despite the demonstrated effectiveness of CBT, 
fewer than half of the people with anxiety disorders receive appropriate treatment [7]. Rea-
sons for undertreatment include stigmatisation, lack of trained therapists and the costs of 
therapy [8].  

One strategy to expand access to evidence-based therapy while lowering treatment 
costs could be Internet-delivered CBT. Patients receiving Internet-delivered CBT usually work 
their way through an online modularised programme, with or without online therapist 
assistance [9]. Internet-delivered CBT has been found effective for several anxiety disorders 
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[10–13], and there are indications for its cost-effectiveness [14]. However, most evidence thus 
far derives from research outside routine clinical care settings. It has not been established that 
the promising results from those effectiveness studies can be extrapolated to samples in 
routine care. For example, in a recent meta-analysis [12], a large effect size (g = 0.79) was 
found for anxiety symptom reduction by Internet-delivered CBT as compared with waitlisted 
controls in samples recruited from the community, while a small effect size (g = 0.28) was 
found in the same comparison in routine care populations. A possible explanation for the 
discrepancy was the greater treatment adherence in self-referred samples recruited from the 
community and the stricter exclusion criteria in studies with such samples.  

The low uptake of Internet-delivered CBT in routine care complicates the investigation 
of effectiveness in real-world settings. Reported reasons for therapists’ reluctance to use 
Internet-delivered CBT are their concerns about the therapeutic relationship [15] and low 
treatment adherence, especially in patients with high symptom severity [16,17]. Blended CBT 
combines Internet-delivered CBT and face-to-face CBT into a single standardised treatment 
protocol [18] and could potentially alleviate some of the aforementioned limitations 
associated with Internet-delivered CBT, while partly or fully preserving the ad-vantages. It 
could help provide an attractive, and potentially cost-saving, treatment alternative for use in 
conventional mental health care settings. For one thing, blended CBT has been found to be 
better received by both providers and patients than Internet-delivered CBT, because the face-
to-face contact in the blended format makes the treatment more personal, better addresses 
the needs of patients with complex symptomatology, and may help improve adherence rates 
[15,19–21]. A further possible advantage is that online components can be integrated into 
routine practice more gradually [22], making the blended format easier than Internet-
delivered CBT to adopt for application in routine care.  

Although blended CBT thus seems a promising alternative to both Internet-delivered 
CBT and face-to-face CBT, little is known so far about the clinical and cost benefits of blended 
interventions for anxiety disorders. In a feasibility randomized controlled trial (RCT) comparing 
blended CBT (n = 18) with face-to-face CBT (n = 18) for panic disorder, no difference was found 
between blended CBT and face-to-face CBT in reducing anxiety symptoms [23].  

As blended CBT could possibly reduce therapist time [24] and improve self-
management competencies of patients in comparison with face-to-face CBT, providing 
blended CBT to patients with severe anxiety disorders in specialized mental health care might 
lead to equal clinical effectiveness results at lower treatment costs. We thus hypothesised 
that blended CBT is more cost-effective than face-to-face CBT. We undertook a randomized 
controlled trial to investigate the acceptability and the clinical and cost-effectiveness of 
blended CBT for patients with panic disorder (PD), social anxiety disorder (SAD) and 
generalized anxiety disorder (GAD) in outpatient specialized mental health care. The current 
paper describes the acceptability, the post-treatment and 12-month clinical effectiveness, and 
the 12-month cost-effectiveness of blended CBT versus face-to-face CBT from both a societal 
and a healthcare perspective. 
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Methods 
 
Study design and participants 
The study design was a parallel-group randomized controlled trial. The purpose was to assess 
acceptability, effectiveness and cost-effectiveness of blended CBT compared with face-to-face 
CBT in patients with panic disorder, social phobia or generalized anxiety disorder in routine 
specialized mental health care. Assessments took place at post-treatment and at one-year 
follow-up, respectively 15 and 52 weeks after baseline. Patients who are referred to 
specialized mental health care in the Netherlands are suffering from serious mental disorders 
[25]. Hence, participants were likely to have received psychological treatment within primary 
care before they were enrolled in this trial. Patients in both treatment conditions were al-
lowed to receive other supporting therapy after the intervention. 

Participant inclusion criteria were (i) age 18 or older and (ii) satisfaction of the DSM-IV 
criteria for panic disorder (with or without agoraphobia), social anxiety disorder or generalized 
anxiety disorder, as diagnosed with the Structured Clinical Interview for DSM-IV Axis I 
Disorders (SCID-I) [26], or the Mini-International Neuropsychiatric Interview, Plus version 
(MINI-Plus) [27,28]. Exclusion criteria were (i) inadequate proficiency in Dutch, (ii) lack of e-
mail address or computer with Internet access and (iii) presence of a psychotic or bipolar 
disorder, substance dependence or a high risk for suicide. Psychotropic medication use was 
al-lowed.  

A detailed study protocol has been published elsewhere [29]. The protocol was 
approved by the Medical Ethics Committee of the Vrije Universiteit Medical Centre, 
Amsterdam (registration number 2015.073), and registered in the Netherlands Trial Register 
(NTR4912). The study protocol and supporting CONSORT checklist and CHEERS checklist for 
this trial are available as supporting information. 
 
Recruitment 
Recruitment took place between November 2015 and July 2017 at outpatient departments of 
four specialized mental health care centres in the Netherlands. Mental health professionals 
who conducted the therapy intake session requested feasible patients’ permission to be 
contacted by one of the researchers. The researcher briefed interested patients about the 
study, sent them all relevant information on the trial, and invited them for the baseline di-
agnostic interview (face-to-face or by telephone). For study inclusion, the primary diagnosis 
was to be confirmed in that interview by a research assistant using the MINI-Plus or SCID-I. 
Any comorbid DSM-IV diagnoses were also assessed with the MINI-Plus or SCID-I. Written 
informed consent was obtained from all participants before baseline assessment and 
randomization. 
 
Randomization 
After the baseline assessment, the included participants were randomly allocated to either 
blended CBT or face-to-face CBT by an independent researcher using a computer-generated 
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block randomization table. Randomization was stratified across the four research sites. Due 
to the nature of the intervention, patients and therapists could not be blinded to treatment 
allocation. 
 
Interventions 
Cognitive-behavioral therapy (CBT) was provided in both treatment conditions, including 
evidence-based components for treatment of anxiety disorders: psychoeducation, cognitive 
therapy, exposure and relapse prevention [5,6,25]. The treatment protocols were based on 
the standard Dutch treatment protocols [30]. For the blended variants, face-to-face and online 
sessions were integrated into a single blended treatment protocol for each disorder.  
Therapists taking part in the study delivered therapy to patients in both treatment conditions. 
All therapists had formal training and experience in delivering CBT and had received training 
in the delivery of the blended format. 

For the three primary diagnoses, three different treatment protocols were used. In the 
event of comorbid anxiety disorders, the protocol of choice was based on the patient’s most 
prominent disorder, as established during the therapy intake session. The treatment sessions 
contained psychoeducation (explanation of treatment rationale and general procedures in 
cognitive therapy), cognitive therapy (examination of relationships between thoughts, 
emotions and behavior), exposure tasks (graded exposure to feared situations) and relapse 
prevention (identification and adoption of strategies to prevent anxiety symptoms from 
reoccurring). Cognitive therapy for PD and SAD focused on reinterpreting the causes and 
consequences of anxiety symptoms. The protocol for GAD consisted of metacognitive therapy, 
which identifies underlying metabeliefs about worrying and develops more adaptive meta-
beliefs, since GAD is known to respond only modestly to conventional CBT [31].  

The blended CBT delivery consisted of 15 weekly alternating face-to-face sessions (8) 
and online sessions with asynchronous therapeutic feedback (7). Online sessions were 
provided on a web-based treatment platform (Minddistrict, www.minddistrict.com), 
accessible through password-protected accounts. Online sessions contained text-based 
information and videos in which a therapist explained the theory, followed by exercises and 
homework assignments with examples from fictional patients. Feedback involved text-based 
messages from the therapist about the content of the online exercises performed by the 
patient and about treatment progress. face-to-face CBT entailed 15 weekly face-to-face 
sessions with similar content to the sessions of the blended CBT protocol.  
 
Measures 
Online questionnaires were administered at baseline, at week 7 (mid-treatment), at week 15 
(post-treatment) and at one-year follow-up (see Appendix 1 for an overview of measures 
administered at each assessment interval). All questionnaires were self-administered, except 
for the diagnostic interview at baseline. The Dutch versions of the questionnaires were used. 
Our original study protocol specified that follow-up data would be collected after 67 weeks, 
one year after the post-treatment assessment, but for pragmatic reasons (funder 
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requirements in terms of final deadline), the time frame was adjusted to 52 weeks.  
Furthermore, to reduce burden on participants, quality of life was measured only by the 
EuroQol (EQ-5D-5L) [32] and not by the Short Form Health Survey (SF-36) [33] as well as both 
measure quality of life and anxiety severity was measured only by the Beck Anxiety Inventory 
(BAI) and not by the disorder-specific questionnaires as the overall sample size would be too 
small for robust subgroup-analyses. That means the Short Form Health Survey (SF-36) and the 
disorder-specific questionnaires were not administered. These changes were made prior to 
trial commencement (see our published study protocol [29]). 

Demographic characteristics such as age, gender, education and employment were 
collected at baseline. Diagnoses were assessed at baseline with the Structured Clinical 
Interview for DSM-IV Axis I Disorders (SCID-I) [26] or the Mini-International Neuropsychiatric 
Inter-view, Plus version (MINI-Plus) [27,28]. 
 
Acceptability  
We distinguished four aspects of acceptability: treatment preference, treatment adherence, 
therapeutic working alliance and treatment satisfaction. Treatment preference was assessed 
by asking participants to indicate their preference for blended CBT or face-to-face CBT at 
baseline, prior to randomization. Treatment adherence concerns the extent to which 
participants were exposed to the content of the interventions, as measured in three ways: (i) 
the percentage of completed prescribed sessions; (ii) the percentage of participants that 
finished treatment, defined as completing at least 15 sessions as described in the protocol or 
drop-ping out due to remission; and (iii) the duration of treatment in weeks. 

The Revised Short Version of the Working Alliance Inventory (WAI-SR) [34,35] was 
administered halfway through treatment to both patients and therapists to rate the quality of 
the therapeutic alliance. The WAI-SR has excellent psychometric properties [35]. To evaluate 
treatment satisfaction at post-treatment, we administered the Client Satisfaction Ques-
tionnaire-8 (CSQ-8) [36,37] and, additionally for the participants randomized to blended CBT, 
the System Usability Scale (SUS) [38,39]. Both the CSQ-8 and the SUS scales have 
demonstrated reliability and validity [37,39].  
 
Effectiveness  
Clinical outcome variables were assessed at baseline, at post-treatment (15 weeks) and at 
one-year follow-up 52 weeks after baseline. The primary clinical outcome was presence and 
severity of anxiety symptoms, as assessed with the Beck Anxiety Inventory (BAI) [40]. It 
contains 21 questions and total scores range between 0 and 63, with higher scores indicating 
more anxiety. The BAI is a reliable and well validated self-rated measure of anxiety symptoms 
[41].  

Secondary clinical outcome variables included depressive symptoms, general 
psychopathology, mastery, social and work functioning, and quality of life, likewise assessed 
at baseline, post-treatment and follow-up. Presence and severity of depressive symptoms 
were assessed using the Beck Depression Inventory-II (BDI-II) [42,43], which has highly 
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acceptable psychometric properties [42]. Severity of general psychopathology was evaluated 
by the Brief Symptom Inventory (BSI) [44,45], whose psychometric properties are good [45]. 
The five-item version of the Mastery Scale [46] was administered to assess perceived control 
of a person’s own life; it is a psychometrically valid instrument [46]. The Work and Social 
Adjustment Scale (WSAS), with adequate psychometric properties [47], is a measure of 
impaired functioning; it assesses the impact of a person’s mental health problems on their 
ability to function in terms of work, home management, social leisure, private leisure and 
personal or family relationships. 
 
Quality of life 
To estimate utilities the EuroQol (EQ-5D-5L) was administered [32]. We applied the Dutch 
tariff [48] to calculate the utilities. The EuroQol consists of five questions that gauge mobility, 
self-care, daily activities, pain and mood. It is the preference-based generic instrument for 
measuring health-related quality of life (HR-QoL) that is recommended by the Dutch 
guidelines for economic evaluations in healthcare and it has good psychometric properties 
[49]. Quality-adjusted life-years (QALYs) were calculated using the area-under-the-curve 
method (AUC) [50]. The health state descriptions were linked to empirical valuations of the 
Dutch general public, allowing utilities to be computed.  
 
Costs 
Costs were assessed at baseline, post-treatment and one-year follow-up using the Treatment 
Inventory Cost in Psychiatric Patients instrument (TiC-P) [51]. Costs can be determined from 
several perspectives. In this study we calculated costs for both the healthcare perspective 
(including direct medical costs) and the societal perspective (including direct medical costs, 
patient costs and productivity costs). Direct medical costs consist of costs for the use of 
healthcare services; patient costs consist of travel costs; productivity costs include costs 
arising from absenteeism and presenteeism. 

In the TIC-P, a maximum recall period of 15 weeks was used and cumulative costs over 
the one-year study period were estimated using linear interpolation. In accordance with the 
TiC-P manual, a specific item on the service use accountable to the blended CBT intervention 
was added to the default TiC-P. Direct medical costs, patient costs and productivity costs were 
val-ued using Dutch indexed standard reference prices of 2018 (see Appendix 2) [52]. The 
friction cost method was applied to estimate productivity losses in paid work [53].  
 
Sample size and power 
The trial was powered to investigate the joint distribution of costs and treatment effects [29]. 
We aimed to include 156 participants, with 78 in each condition, based on a power of 0.80 
calculated by using the formula of Glick [54].  
 
 
 



Chapter 4

94
  

Statistical analyses 
Statistical analyses were conducted using the Statistical Package for the Social Sciences 
version 24.0 (IBM Corporation, Somers, NY, USA) and Excel (2013). The descriptive 
characteristics of the blended CBT and face-to-face CBT groups and differences between study 
dropouts and study completers were compared using t-test for continuous variables and chi-
square test for pro-portions.  
 
Acceptability 
Acceptability outcomes (treatment preference, treatment adherence, therapeutic working 
alliance, treatment satisfaction) were compared using t-test for continuous variables and chi-
square test for proportions.  
 
Effectiveness  
Clinical outcomes were analysed on the basis of the intention-to-treat (ITT) principle. Linear 
mixed model (LMM) analyses with restricted maximum likelihood (REML) were conducted to 
evaluate differences in symptom reduction between the blended CBT and face-to-face CBT 
groups at post-treatment and one-year follow-up. The linear mixed models were adjusted for 
baseline scores, because using analysis of covariance the estimate of the intervention effect 
is not affected by baseline differences and more statistical power to detect a treatment effect 
is achieved [55]. The LMM approach has the ability to handle missing data, as it uses all avail-
able data to estimate parameters for missing values and can account for the correlation 
between repeated measures [56]. A separate model was estimated for each of the out-come 
measures. A Bonferroni-Holm correction was applied to adjust for repeated comparisons, 
yielding a significance level of p = .01 (.05 / 5) [57]. 

Effect sizes (Cohen’s d) were calculated both within and between groups from 
estimated means and observed pooled standard deviations. The within-group effect size was 
computed as d = Meandiff / SDdiff, where Meandiff is the mean difference between the values 
at pre-test and at post-test or follow-up and SDdiff = √(SD2pre + SD2post − 2rSDpreSDpost), 
with r being the correlation between the pre-test and the post-test or follow-up values. The 
between-group effect size was computed as d = Meandiff / SDpooled, where Meandiff is the 
mean difference between blended CBT scores and face-to-face CBT scores.  
 
Cost-effectiveness 
Yearly costs and QALYs were modelled using generalized linear models (GLM), that can 
manage skewness of data [58]. Missing utility values and costs at each time point were 
imputed using multiple imputation by predictive mean matching [59,60]. For the estimation 
of costs, a log link and gamma family were used adjusting for age and baseline costs. For the 
estimation of QALYs a log link and gaussian family were used adjusting for age and baseline 
utility. The cost-effectiveness analysis was conducted by calculating the incremental costs per 
incremental QALY over the one-year follow-up period, resulting in the incremental cost-
effectiveness ratio (ICER). The formula (C1-C2)/(E1-E2) was used, where (C1-C2) is the 
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difference in costs between blended CBT and face-to-face CBT, and (E1-E2) is the difference 
of the average effectiveness of blended CBT and face-to-face CBT [61].  

The ICER was estimated from a healthcare and societal perspective. The latter included 
the direct medical costs, patient costs and productivity costs, while the healthcare perspective 
is limited to the direct medical costs. Costs and effects are not discounted as the time-horizon 
of the current study did not exceeded 12 months follow-up.   

Standard errors around the GLM coefficients were used to explore the uncertainty of 
the ICER. For this purpose, 10,000 populations were simulated using non-parametric 
bootstrap-ping. Cholesky decomposition [62] was used to retain the correlations between the 
parameters. The simulated results were plotted in a CE-plane [63], on which uncertainty 
around incremental costs and incremental effects was displayed graphically by the scatter of 
ICERs. From a cost-effectiveness perspective, the southeast quadrant indicates superior 
treatment effects and lower costs for blended CBT in comparison with face-to-face CBT. If the 
ICER falls into this quadrant this indicates dominance of blended CBT over face-to-face CBT 
and should lead to a positive reimbursement decision. The northwest indicates reduced 
treatment effects and higher costs for blended CBT, thus leading to a negative reimbursement 
decision. ICERs in the two remaining quadrants indicate either that blended CBT is less 
expensive but also less effective (southwest quadrant) or more effective but also more 
expensive (northeast quadrant). The cost-effectiveness of the latter depends on the threshold 
of the cost-effectiveness ratio. For the Netherlands the threshold is €20,000 to €80,000 
depending on the severity of the disease.  The uncertainty in the cost-effectiveness analysis 
was assessed using bootstrapping in Excel, with 10,000 iterations. This was expressed in a 
cost-effectiveness acceptability curve. The acceptability curve illustrates the probability that 
the cost-effectiveness ratio will be accepted for different cost limits [64]. 
 
Results 
 
Study sample and attrition 
A total of 281 participants were assessed by mental health professionals during the intake 
procedure; 129 eligible candidates were invited for a diagnostic interview and 114 were 
randomized to either blended CBT (n = 52) or face-to-face CBT (n = 62; for details, see Figure 
1). Demographic data of the included participants are presented in Table 1. The mean age of 
participants was 36.3 years (SD 10.6, range 19 to 69) and 60.5% were female (n = 69). Most 
patients had panic disorder as primary diagnosis (54.4%).  

The post-treatment assessments at 15 weeks were completed by 77 (67.5%) 
participants (blended CBT n = 34, face-to-face CBT n = 43) and the one-year follow-up 
assessments by 74 (64.9%) participants (blended CBT n = 34, face-to-face CBT n = 40). There 
was no significant difference in total study dropout between the two treatment groups, χ2 (1) 
= 0.78, p = 0.781. We tested for significant differences in demographic variables, primary 
diagnosis or presence of comorbidity between those who completed all post-baseline 
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assessments and those who did not. Participants with missing data at one or more of those 
assessments (n = 51) were less likely to have a comorbid diagnosis, χ2 (2) = 4.84, p = 0.028. 
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Table 1. Baseline characteristics of participants in blended CBT group and face-to-face CBT group 
Characteristics bCBT (n=52) ftfCBT (n=62) Total (n=114) 
Demographics 

Age, mean (SD) 36.0 (10.4) 36.5 (10.9) 36.3 (10.6) 
Female, n (%) 26 (50.0) 43 (69.4) 69 (60.5) 
Higher education, a n (%) 16 (30.8) 14 (22.5) 30 (26.3) 
Employed, n (%) 35 (67.3) 45 (72.6) 80 (70.2) 
Student, n (%) 7 (13.5) 9 (14.5) 16 (14.0) 
Born in Netherlands, n (%) 46 (88.5) 53 (85.5) 99 (86.8) 

Taking psychotropic medication 29 (55.8) 38 (61.3) 67 (58.8) 
Primary diagnosis, n (%) 

Panic disorder  27 (51.9) 35 (56.5) 62 (54.4) 
Social anxiety disorder  12 (23.1) 13 (21.3) 25 (21.9) 
Generalized anxiety disorder 13 (25.0) 14 (23.0) 27 (23.7) 

Comorbidity, n (%) 
Any comorbid disorder 32 (61.5) 38 (61.3) 70 (61.4) 
Anxiety disorders 16 (30.8) 15 (24.2) 31 (27.2) 
Mood disorders 17 (32.7) 20 (32.3) 37 (32.5) 
Other disorders 10 (19.2) 7 (11.3) 17 (14.9) 

bCBT: blended cognitive-behavioral therapy; ftfCBT: face-to-face cognitive-behavioral therapy; comorbid anxiety disorders: social phobia, panic 

disorder, agoraphobia, generalized anxiety disorder; comorbid mood disorders: major depressive disorder, dysthymia; other comorbid disorders: 

posttraumatic stress disorder, obsessive-compulsive disorder, eating disorder. 
a Bachelor’s equivalent or higher.

  
 

 
Acceptability 
Queried prior to randomization, patients expressed a slight preference for blended CBT 
(54.4%) over face-to-face CBT (45.6%). The percentages with a blended CBT preference (56.5% 
in the face-to-face CBT treatment group, 51.9% in the blended CBT group) did not differ 
significantly between the groups, χ2 (1) = 0.23, p = 0.629. 

Adherence in terms of the percentage of completed prescribed sessions was slightly 
but not significantly higher in the blended CBT group, at 67.4% compared with 61.6% for the 
face-to-face CBT group (t = −0.515, p = 0.608). Thirty-one patients (59.6%) in the blended CBT 
group and 32 patients (51.6%) in the face-to-face CBT group completed treatment (t = −0.795, 
p = 0.428). Treatment duration was shorter in the blended CBT group, with an average of 14.4 
weeks (range 0 to 56.4) com-pared with 16.1 weeks (range 0 to 67.7) for face-to-face CBT 
treatment (t = 0.796, p = 0.428).  

The alliance assessment (WAI-SR) halfway through treatment was completed by 81 
participants (71.1%) and 87 times (76.3%) by therapists. Participants in both groups reported 
high levels of working alliance on the WAI-SR, with a mean rating of 4.27 out of 5 (SD 0.69) in 
the blended CBT group and 4.25 (SD 0.51) in the face-to-face CBT group. Therapists’ ratings 
were in a similar range, with scores of 4.32 (SD 0.37) in blended CBT and 4.24 (SD 0.56) in face-
to-face CBT. We found no significant difference between blended CBT and face-to-face CBT in 
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terms of WAI patient ratings (t = −0.111, p = 0.912) nor WAI therapist ratings (t = −0.304, p = 
0.762), indicating no difference in working alliance between groups.  

On average, participants in both groups reported high levels of treatment satisfaction. 
The mean scores on the CSQ-8 were 25.61 out of 32 (SD 4.21, range 8 to 32) for the blended 
CBT group and 25.90 (SD 3.24) for the face-to-face CBT group, both lying between ‘somewhat 
satisfied’ (score 24) and ‘very satisfied’ (score 32). We found no significant difference between 
blended CBT and face-to-face CBT in treatment satisfaction (t = 0.320, p = 0.750).  
The online treatment platform was evaluated by patients randomized to the blended 
condition at an ‘above average’ score of 69.11 (SD 19.32) on the SUS.  
 
Effectiveness 
Mean observed scores on primary and secondary clinical outcome measures at baseline, post-
treatment and one-year follow-up are displayed in Table 2, accompanied by within-group and 
between-group effects. No statistically significant differences emerged between the blended 
CBT group and the face-to-face CBT group in terms of decreased anxiety severity, either at 
post-treatment (t = −0.715, p = 0.477) or at follow-up (t = 1.702, p = 0.093). Within-group 
effect sizes from baseline to post-treatment were d = 0.73 for blended CBT and d = 0.55 for 
face-to-face CBT and from baseline to follow-up d = 0.50 for blended CBT and d = 1.00 for 
face-to-face CBT.  

Separate linear mixed model analyses revealed no significant effects of treatment 
condition at post-treatment or follow-up on secondary outcomes: depressive symptoms, 
general psychopathology, mastery, work and social functioning and quality of life. Within-
group effect sizes at post-treatment and follow-up ranged from d = 0.13 to d = 0.98. 
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Cost-effectiveness 
The results from the cost-effectiveness analyses are presented in Table 3. Multiple imputation 
(cost data: 35.1% imputed, QALY data: 32,7% imputed) followed by modelled simulations 
yielded average direct medical costs of €3758 for blended CBT and €3841 for face-to-face CBT 
over the one-year study period. Direct medical costs were statistically significantly lower in 
the blended CBT group (mean -83,78, 95% CI -96,96 to -70,61, p<0.001).  Societal costs were 
€10945 for blended CBT and €10937 for face-to-face CBT. Differences were not statistically 
significant (mean 26,46, 95% CI -26,46 to 42,71, p>0.1). Total costs based on available data 
over the treatment period and the one-year follow-up period are included in Appendix 3. The 
average QALYs over the one-year study period were 0.66 for blended CBT and 0.62 for face-
to-face CBT. QALYs were statistically significantly higher in the blended CBT group (mean 
0.037, 95% CI 0.036 to 0.038, p<0.001). This resulted in a dominant ICER from the healthcare 
perspective (€-2257 per QALY) and an ICER of €219 per QALY from the societal perspective. 
 

Table 3. Results of cost-effectiveness analyses 
 Incremental costs, Eur,  

(95% CI) 
Incremental effects, 
quality-adjusted life year 
(95% CI) 

ICER, mean Distribution over the ICER 
plane (%) 

 
    NE NW SE SW 

Healthcare 
perspective 

€-83,78 (-96,96 to -70,61) 0.037 (0.036 to 0.038) Dominant 
(€-2257) 

37,6% 

 
6,8% 

 
46,6% 

 
9,0% 

 
Societal 
perspective 

€8,13 (-26,46 to 42,71) 0.037 (0.036 to 0.038) €219 41,8% 

 
7,7% 

 
42,3% 

 
8,2% 

 
* Note, ICER: incremental cost-effectiveness ratio. Plane distribution: NE: more expensive, more effective; NW: more expensive, less effective; SE: less 

expensive, more effective; SW: less expensive, less effective. 

 
Uncertainty in cost and effect estimates is shown in cost-effectiveness planes (CE planes, 
Figures 2a and 2b). The CE planes show that the greatest numbers of ICERs were situated in 
the southeast quadrant of the CE plane, both in the healthcare perspective (46.6%) and in the 
societal perspective (42.3%), indicating lower costs for blended CBT as well as a superior effect 
in terms of quality of life. Another 37.6% were in the northeast quadrant from the healthcare 
perspective and 41.6% from the societal perspective respectively. From the health care 
perspective 6.8% and 9.0% of the estimates were in respectively in the north- and southwest 
quadrant. From the societal perspective these figures were 7.7% and 8.2%.   
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Figure 2a. CE plane for healthcare perspective            Figure 2b. CE plane for societal perspective

Determining the acceptability of the treatments, we calculated the proportion of ICERS that 
were below the threshold of 20,000 and 80,000 per QALY. The threshold is the willingness of 
society to pay and was varied as this is the common range for the Netherlands. The thresholds 
and the proportion of ICERS were subsequently plotted in the cost acceptability curve, see 
Figure 3. The figure shows that from a health care perspective, at a threshold of 20,000 
Euro/QALY, the probability that the ratio is acceptable is more than 80%. Taking a societal 
perspective, the percentage that the intervention is acceptable was 67%. At a threshold of 
80,000 Euro/QALY the intervention was acceptable more than 80% from both perspectives.

Figure 3. Cost acceptability curves from the societal perspective and health care perspective

Discussion
Blended treatment for anxiety disorders, which integrates face-to-face therapy and Internet-
based therapy, has not yet been rigorously studied. To our knowledge, RCTs investigating 
effectiveness and costs are lacking. This study is the first to assess the acceptability, 
effectiveness and cost-effectiveness of blended CBT vis-à-vis face-to-face CBT in outpatients 
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receiving specialized mental health care who have been diagnosed with panic disorder, social 
anxiety disorder or generalized anxiety disorder.  

Our findings on acceptability indicate that blended CBT is an acceptable treatment 
option for patients in specialized mental health care in terms of treatment preference, 
adherence, therapeutic alliance and treatment satisfaction. Over half (54.9%) of the 
participants would have preferred to start with blended CBT above face-to-face CBT. Although 
that is the treatment preference of patients who consented to take part in the current study, 
and hence not a fully representative finding for all patients in specialized mental health care, 
it does reveal that a considerable desire for the blended treatment format exists in that 
population. Therapeutic alliance and treatment satisfaction were high for both blended CBT 
and face-to-face CBT patients, and treatment adherence rates were comparable for both 
groups.  

With regard to effectiveness in reducing anxiety symptoms, we found no significant 
differences between blended CBT and face-to-face CBT at post-treatment (t = −0.715, p = 
0.477) nor at one-year follow-up (t = 1.702, p = 0.093). Both groups exhibited moderate to 
large within-group effect sizes (range of d: 0.50 to 1.00). Moreover, no significant differences 
between the groups were found in terms of effects on depressive symptoms, general 
psychopathology, sense of control (mastery), work and social functioning or quality of life, 
with within-group effect sizes ranging from small to large (range of d: 0.13 to 0.98).  

In the current study online sessions partially replaced face-to-face sessions in the 
blended treatment. Other studies have investigated Internet-delivered CBT applied as an 
adjunctive to face-to-face CBT.  

Our clinical findings appear to be in line with results from those studies. For example, 
Nordgreen and colleagues conducted an RCT (N = 173) whereby Internet-delivered CBT and 
face-to-face CBT for panic disorder and social anxiety disorder were combined in a stepped-
care format, with a face-to-face psychoeducation session as first step, online treatment (9 or 
10 sessions) as second step and face-to-face treatment (12 sessions) as final step [65]. The 
stepped-care variant was compared with face-to-face CBT (12 sessions). No significant 
differences in the reductions of anxiety symptoms and depressive symptoms were found 
between the groups at post-treatment and one-year follow-up, and within-group effect sizes 
were moderate to large. Comparability with our study is limited, however, as the stepped-
care format consisted of Internet-delivered CBT as an add-on prior to face-to-face CBT. 
Moreover, treatment attrition in the stepped-care group was high (41.2%), with the majority 
dropping out before starting the face-to-face treatment, meaning that they only received 
online CBT. In a pilot study (N = 36) by Bruinsma and colleagues [23], a combination of 9 face-
to-face CBT sessions supplemented with 3 Internet-delivered CBT sessions was compared with 
12-session face-to-face CBT. They found no significant between-group differences at post-
treatment in terms of improvement rates on panic-related symptoms and general functioning, 
with moderate to large within-group effect sizes. 

Our cost analysis showed that societal costs were relatively larger than direct medical 
costs in both groups. This may be due to relatively low treatment costs and a large proportion 
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of patients of working age. This finding is in line with literature that showed that productivity 
costs are commonly responsible for the majority of the total costs [66,67]. These results 
highlight the substantial societal burden of anxiety disorders and the importance of making 
CBT for anxiety disorders more accessible. Further findings have shown that the costs for 
providing treatment would be compensated within two to five years by increased productivity 
resulting from the intervention [68]. 

The acceptability curves in the current study revealed that blended CBT was expected 
to be a cost-effective intervention. While blended CBT point estimates suggest slightly lower 
healthcare and slightly higher societal costs than face-to-face CBT over the one-year study 
period, the probabilistic results suggest a high probability of cost-effectiveness taking a 
threshold of €20.000 from both perspectives. In contrast, in a naturalistic study by Kenter and 
colleagues treatment time and costs increased for blended CBT relative to face-to-face CBT. 
In this study, no treatment protocol or clear guidelines on how to apply blended treatment 
were available and therapists turned out to have provided online sessions on top of face-to-
face sessions resulting in longer treatment durations. This marked contrast to our trial possibly 
explains the difference in outcomes.  

A strength of this study is that it is the first randomized controlled trial to explore 
acceptability, effectiveness and cost-effectiveness by comparing equal-intensity blended CBT 
and face-to-face CBT for anxiety disorders in routine outpatient specialized mental health 
care. In addition, participants in our study appear to be a clinically representative sample, in 
view of the large proportion of patients with comorbid disorders, lower education levels and 
severe anxiety symptoms at baseline, in comparison with self-referred samples recruited from 
the community [12]. Clinical representativeness is also reflected by the high productivity costs 
and the low scores on measurements of work, social functioning and quality of life; disability 
and decreased productivity are common among patients with severe anxiety disorders 
[70,71]. Although patients in both groups exhibited improvement on these scores at post-
treatment and follow-up, the scores remained relatively low in comparison with those in the 
general healthy population [47,72]. That further demonstrates the severity and complexity of 
problems in the current study sample.  

Some limitations are associated with the present study. First, because the sample size 
was smaller than expected, only initial indications of the cost-effectiveness of blended CBT in 
comparison with face-to-face CBT could be explored. Due to financial and time limits, only 114 
participants rather than the intended 156 were included. However, it might be noted that 
such a sample size is considerable for routine specialized mental health care populations. 
Sample size and power challenges are common issues in trials investigating both clinical and 
cost-effectiveness [73]. In line with recommendations for dealing with such issues [74], the 
uncertainty was presented in cost-effectiveness planes. Another limitation lies in the 
substantial study dropout rate (35.1% at one-year follow-up), which was not considered in the 
power calculation. This dropout seems to reflect the reality of trials conducted in routine 
mental health care, as comparable rates were found in earlier clinical trials comparing 
Internet-delivered CBT with face-to-face CBT [65,75–78]; it could not be prevented by our e-
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mail and telephone reminders. To handle missing data, a linear mixed model was used to 
analyse clinical effectiveness, and imputations were used for the cost-effectiveness analyses.  

In addition, participants and therapists could not be blinded to treatment allocation. 
That was inevitable given the nature of this trial, but it may have affected results. For example, 
participants who know they are in the ‘experimental condition’ are more likely to provide 
biased effectiveness assessments than blinded participants; blinded therapists are less likely 
than unblinded therapists to provide additional treatment interventions [79]. 

Finally, we used the EQ-5D for measuring quality of life. In recent years, the usefulness 
of the EQ-5D to measure mental health related quality of life has been questioned [80,81]. 
Other questionnaires are available that include more dimensions of quality of life relevant to 
populations of people with mental health problems. For example, the more recently 
developed Assessment of Quality of Life – Eight Dimension Scale (AQoL-8D) [82] might serve 
as an alternative for the EQ-5D. However, validity of this instrument has not been tested in 
the Dutch population, which is one of the reasons that the EQ-5D is the recommended 
questionnaire for economic evaluations in the Dutch context [82]. Furthermore, the EQ-5D is 
reasonably responsive in patients with anxiety disorders [84] and thus seems suitable in the 
current study. Nevertheless, other available instruments to evaluate mental health related 
quality of life should be considered in future research, especially when research is focusing on 
mental disorders such as schizophrenia and bipolar disorder [85], and validation of the AQoL-
8D for the Dutch population would be desirable. 
 
In sum, our results suggest that blended CBT is an acceptable approach for patients with 
anxiety disorders in specialized mental health care settings. We found no indications that its 
clinical effectiveness differs from that of face-to-face CBT. Moreover, blended CBT is expected 
to be a cost-effective alternative to face-to-face CBT. 
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Appendix 1. Overview of measures administered at each assessment interval including mode of 
assessment 

 

* Based on patient preference 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Assessment point Assessments Mode of administration 
Baseline SCID-I or MINI-Plus  

BAI, BDI, BSI, Mastery Scale, WSAS, EQ-5D-
5L, Tic-P 

Ftf or telephone interview* 
Self-administered 

Week 7 (mid-treatment) WAI-SR patient version, WAI-SR therapist 
version 

Self-administered 

Week 15 (post-treatment) BAI, BDI, BSI, Mastery Scale, WSAS, EQ-5D-
5L, Tic-P, CSQ-8, SUS 

Self-administered 

Week 52 (1-year follow-up) BAI, BDI, BSI, Mastery Scale, WSAS, EQ-5D-
5L, Tic-P  

Self-administered 
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Appendix 2. Unit costs used in the cost-effectiveness analysis 
 

Description Cost per visit 
Direct medical costs 

Visits to specialized mental healthcare centre 
Visit to independent psychologist 
Online sessions 
GP visits 
Social worker visits 
Physiotherapist visits 
Visits to alternative healers 
Visits to addiction services 
Visits to self-help groups 
Visits to company doctors 

 
€ 115.00  

€ 96.00 
€ 57.50  
€ 34.00   
€ 67.00 
€ 34.00 
€ 34.00  
€ 96.00  
€ 16.38 
€ 74.80  

Direct non-medical costs € 0.19 per km travel 
€ 3.00 parking costs 

Productivity costs 
Short absence from work 
Long absence from work 
Presenteeism 
Productivity loss in unpaid work 

 
€ 35.55 per h 
€ 35.55 per h 
€ 35.55 per h 
€ 14.32 per h 

 
All unit costs were derived from the most recent Dutch guideline for economic evaluations.  (Hakkaart-van Roijen et al., 2015) 
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Abstract 
Background: Blended cognitive behavioral therapy combines face-to-face CBT and Internet-
based CBT into one integrated treatment protocol, opening up new ways to deliver therapy, 
increase cost-effectiveness and resolve scarcity of therapist availability. When traditional 
therapy is transformed into a new format, there is a need to evaluate whether principles of 
the new protocol are consistently applied. 
Methods: This study aimed to explore therapist fidelity to blended CBT protocols for anxiety 
disorders in specialized mental health care and to assess whether fidelity is related to patient 
characteristics. Adult patients (N = 44) received blended CBT within a randomized controlled 
trial. Ratio of face-to-face to online sessions, session frequency and therapist adherence to 
instructions were assessed.  
Results: Overall therapist fidelity with regard to ratio of blending, session frequency and 
instructions was high. Correlations were found between patients’ share of online sessions and 
both session frequency (r = .373, p = .013), as well as patient computer experience (r = .314, 
p = .038). Adherence to instructions in face-to-face sessions was based on a subset of patients 
(n=23) and should therefore be interpreted with caution.  
Conclusion: The blended approach was generally delivered as intended, indicating that the 
format is feasible in specialized mental health.  
 
Introduction 
Cognitive behavioral therapy (CBT) is an effective psychological treatment for anxiety 
disorders [1]. Internet-based CBT, where treatment is offered on an online platform, has the 
potential to maximize cost-effectiveness by reducing the burden of travel and reducing 
therapist hours. The uptake of Internet-delivered CBT in routine care is low, however, possibly 
because Internet-delivered CBT is not considered suitable for all patients; for example, 
providing web-based treatment without face-to-face contact may not be deemed acceptable 
for patients with severe symptoms [2]. A more recent approach, blended cognitive behavioral 
therapy, combines face-to-face CBT and Internet-based CBT, partially replacing face-to-face 
sessions with online sessions. Such a treatment format could address the limitations related 
to Internet-delivered CBT and may also fit better into current routine practice. In a previously 
conducted randomized controlled trial (RCT) [12] we evaluated the acceptability and 
effectiveness of blended CBT (n = 52) in comparison with face-to-face CBT (n = 62) for anxiety 
disorders in specialized mental health care and found promising results. Patients in both 
groups reported high levels of treatment satisfaction, and both conditions yielded large 
within-group effect sizes at posttest and at one-year follow-up. A small RCT (N = 36) of blended 
CBT for panic disorders by another research group achieved results in line with our findings 
regarding acceptability and effectiveness, with medium to high effect sizes in both treatment 
groups and no differences in treatment satisfaction between the groups [3].  

Blended interventions appear increasingly popular as treatment protocols for blended 
therapy become more widely available [4–8]. However, little is known about therapist fidelity 
to such protocols. Therapist fidelity is defined as the extent to which treatment is carried out 
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as outlined in the treatment manual [9]. A lack of adequate evaluation of fidelity to blended 
treatment protocols can lead to incorrect conclusions about their clinical effectiveness [10], 
because there is no way of knowing what exactly took place during the therapy. A further aim 
of blended CBT is to improve cost-effectiveness through reduced therapist time, replacing a 
portion of the face-to-face sessions with online sessions. However, no clear indications for 
savings in terms of time or costs have been found up to now [3,11,12]. Whether or not 
blended CBT has been applied as designed is a key question for cost-effectiveness analysis, as 
it has important implications for the interpretation of cost outcomes. Suboptimal blended CBT 
implementation may actually lead to less effective ways of treating patients. For example, in 
a naturalistic study by Kenter and colleagues [11], which evaluated the use of blended 
treatment for anxiety and depression in routine mental health care settings, treatment time 
and costs increased for blended CBT relative to face-to-face CBT, because therapists delivered 
the online treatment on top of the face-to-face sessions.  

The degree of treatment fidelity is important not only for understanding effectiveness 
and cost outcomes, but it also provides essential input for developing therapist guidelines on 
how to use blended CBT [13]. In a recent qualitative study by Mol and colleagues [14], 
therapists (N = 36) pointed to a lack of clear guidelines on incorporating online sessions as a 
major barrier to providing blended CBT.  

Protocol use in face-to-face CBT for anxiety disorders has been evaluated, and results 
generally indicate high fidelity to treatment protocols [15, 16]. In these studies, audio-taped 
sessions (N = 495) [15] or video-taped sessions (N = 39) [16] were rated in terms of therapist 
adherence to the CBT protocol, with mean scores emerging of 85% on a 0%-to-100% scale (SD 
= 10.4) and 6.18 (SD = 0.51) on a 1-to-7 scale. Concerning Internet-based CBT, 
Hadjistavropoulos and colleagues [17] investigated adherence to feedback instructions in 
online feedback messages. They rated 706 messages for absence or presence of 
recommended therapist behaviors and found that adherence was generally high: seven out 
of nine behaviors were identified as present in 72–100% of messages. In a study by Mol and 
colleagues [18] therapist adherence to 219 written feedback instructions in online sessions 
within blended CBT was investigated in patients with depressive disorder on a 0%-to-100% 
scale. They concluded that therapists adhered to most of the instructions relating to issues 
like structure (87.7%), readability (68%), writing style (93.6%) and communication skills 
(69.4%).  

Although fidelity to face-to-face CBT and Internet-delivered CBT has been studied 
separately, no research on fidelity to blended CBT has been conducted that takes both 
treatment modalities of the package into account. Blended CBT differs from face-to-face CBT 
and Internet-based CBT in that it requires therapists not only to apply therapeutic skills in both 
face-to-face and online sessions, but also to combine the two modalities into a single 
treatment. Several studies have shown that this integration of modalities can be challenging 
for therapists. In the naturalistic study by Kenter et al. [11] for example, only a minority (18%) 
of therapists (n=250) trained and equipped to use blended CBT actually offered a treatment 
containing both face-to-face CBT and Internet-based CBT to their patients. Furthermore, they 
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used Internet-based CBT as an add-on rather than a replacement of face-to-face sessions. In 
a qualitative study on barriers and facilitators of blended CBT [19] therapists (n=5) stated that 
they lacked knowledge on how to integrate online components in face-to-face therapy and in 
a study on patient experiences with blended CBT (n=15), a deficiency in the interplay between 
face-to-face and online components and a lack of therapist awareness of patient activities in 
online sessions was found to be a cause of patient dissatisfaction [20]. To improve the 
application of blended CBT as intended, a key recommendation is to provide therapists with 
more guidelines on how to use blended CBT [14].  

The present study builds on the research reported by Romijn et al. [12], in which 
therapists were provided with a blended CBT protocol and clear guidelines on how to use 
blended CBT. To explore whether this enables therapists to conduct a blended treatment as 
intended, we assess fidelity to (i) the blended format of the treatment (distribution and 
frequency of face-to-face and online sessions) and (ii) the instructions pertaining to the 
interplay between face-to-face and online sessions (such as the explanation of the format to 
patients, the assisted login to the online platform during the first face-to-face session, and the 
provision of CBT-specific feedback in response to each online session). In addition, we assess 
the relationship between blended treatment fidelity and specific patient characteristics which 
therapists reportedly perceive as making patients better suited for blended therapy: younger 
age, employment, computer skills, higher cognitive capacities, mild-to-moderate and less 
complex symptoms, and preference for blended CBT over face-to-face CBT [14].  
 
Methods 
 
Design  
Data were collected within an RCT assessing the clinical and cost-effectiveness of blended CBT 
in comparison with face-to-face CBT [12]. In that trial, 114 adult patients diagnosed with panic 
disorder, social anxiety disorder or generalized anxiety disorder were randomized to either 
blended CBT (n = 52) or face-to-face CBT (n = 62) in one of four Dutch outpatient clinics for 
specialized mental health care between November 2015 and July 2017. Written informed 
consent was obtained from all participants before baseline assessment and randomization. 
Participants were informed that participation in the trial was not contingent upon agreeing to 
be audio-recorded. A separate consent document for permission to record was obtained. A 
total of 45 patients started the blended CBT treatment. Since one patient dropped out after 
the first session, our study of treatment fidelity analyses data from the 44 participants who 
actually received blended CBT. The trial was approved by the Medical Ethics Committee of the 
Amsterdam University Medical Centers, location VU University Medical Center (registration 
number 2015.073) and registered in the Netherlands Trial Register (NTR4912).  
 
Intervention 
Separate manualised blended CBT protocols were developed for patients with panic disorder, 
social anxiety disorder and generalized anxiety disorder [8]. Their content was based on 
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protocols for face-to-face CBT [21], which contain evidence-based elements for the treatment 
of anxiety disorders, such as cognitive therapy and exposure [22,23] (see Appendix 1). In all 
blended treatments, both face-to-face and online sessions involved therapeutic guidance by 
qualified psychologists. The treatment consisted of 15 weekly sessions, with 8 face-to-face 
sessions alternating with 7 online sessions that were followed up by scheduled online 
feedback from the therapist. Every course of treatment began with a face-to-face session. 
Online sessions were accessible in a secure web-based environment (Minddistrict; 
www.minddistrict.com). Patients and therapists accessed this platform with a personalised 
login. The online sessions offered information (videos and text), testimonials from fictional 
patients, assignments (e.g., challenging negative thoughts) and homework exercises (e.g., 
monitoring activities, feelings, thoughts and behavior). Therapists provided feedback on 
assignments and homework exercises. Default text templates for feedback and instructions 
were supplied for every online session as a therapist aid for providing feedback as intended. 
Therapists were free to tailor these texts to the specific needs of their clients. The online 
treatment platform also offered the option of repeating an online session. Therapists could 
decide on that if they deemed it beneficial, for example if the patient had not fully 
comprehended the content of an online session or had greatly benefited from a specific 
exercise in it.  

Table 1 shows the protocol components for the face-to-face sessions and the online 
sessions. These contained instructions for the blended format, which were used to rate the 
extent of therapist fidelity. 
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Table 1. Protocol components with instructions regarding the blended format 
Face-to-face sessions 
Protocol component Session Instructions  
Psychoeducation: explanation 
of anxiety disorder, treatment 
and blended approach 
 

1 § Provide explanation of treatment format: alternating FtF 
and online sessions 

§ Log in to online platform together with patient to provide 
a technical introduction  

Discussing previous online 
session 

3–15 § Discuss homework and assignments from previous online 
session  

Preparing upcoming online 
session 
 

1–13 § Discuss homework and content of next online session  
§ Schedule appointment for providing feedback on next 

online session 
Online sessions  
Generic therapeutic feedback 2–14 Provide feedback containing therapist behavior that would be 

used in any psychotherapy intervention, such as 
§ encouraging and motivating 
§ normalising  
§ empathising 
§ confirming by summarising 

CBT-specific feedback 2–14 Provide CBT-driven feedback, such as 
§ helping patient identify and test automatic thoughts 
§ helping patient identify and modify core beliefs 
§ helping patient plan and conduct behavioral experiments 

Scheduling upcoming FtF 
session 

2–12 Schedule an appointment for next FtF session or remind 
patient of the already scheduled appointment  

FtF: face-to-face 

 
Patients 
Patients were invited for study participation if they (i) were aged 18 or older and (ii) met the 
DSM-IV criteria for panic disorder with or without agoraphobia, social anxiety disorder or 
generalized anxiety disorder, as diagnosed with the Structured Clinical Interview for DSM-IV 
Axis I Disorders (SCID-I [24]) or the Mini-International Neuropsychiatric Interview, Plus Version 
(MINI-Plus [25,26]). Exclusion criteria were (i) inadequate proficiency in Dutch, (ii) lack of e-
mail address or computer with Internet access and (iii) presence of a psychotic or bipolar 
disorder, substance dependence or a high risk for suicide.  
 
Therapists 
Therapists were trained and experienced in delivering CBT. Prior to treating patients in the 
trial, all therapists received a 2-hour training course in the delivery of the blended treatment 
protocol, provided by researcher GR. During the training, therapists received instructions on 
how to apply the blended format, and were shown the main sections and functionalities of 
the online platform such as the start page of the therapist portal and entry point to other 
sections of the platform, treatment modules, homework area, feedback templates and 
messaging function. They also had the chance to practise with a fictitious patient. In addition, 
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discussion sessions were organised by the research team in which therapists could exchange 
their experiences with blended CBT.  
 
Measures 
Information on patient characteristics was obtained via an online self-report questionnaire at 
baseline. Primary diagnosis and comorbid disorders were established by a diagnostic interview 
(SCID-I [24] or MINI-Plus [25,26]). Data on the dose and timing of face-to-face sessions were 
extracted from electronic medical records. Data on the dose and timing of online sessions 
were collected through the online treatment platform. Face-to-face sessions were audio-
recorded if participants consented, and these were transcribed verbatim. Feedback messages 
sent by therapists after online sessions were obtained from the online platform. All data were 
entered into Microsoft Office Excel (2016) spreadsheets.  
 
Fidelity to ratio of blending 
The ratio of blending for each course of treatment was calculated as the distribution of face-
to-face and online sessions in percentages (ratio of blending = % face-to-face sessions / % 
online sessions).  
 
Fidelity to session frequency  
The blended CBT protocol prescribed weekly sessions. Session frequency was determined by 
dividing the total number of completed face-to-face and online sessions by the total therapy 
duration in weeks (session frequency = (number of completed face-to-face sessions + number 
of completed online sessions) / duration therapy in weeks)). 
 
Fidelity to blended protocol instructions  
To assess fidelity to the blended protocol in the face-to-face sessions and the online sessions, 
we developed a checklist based on the treatment protocol, containing the mandatory blended 
protocol components (Table 1; see Appendix 2 for the complete checklist). Transcripts of 
treatment recordings and online written feedback messages were evaluated by two 
independent raters (GR, SP), who quantified the extent of therapist fidelity to the blended 
protocol instructions. One of the raters was a researcher involved in developing the treatment 
and conducting the trial, and one was an independent researcher not involved in the trial or 
in developing the treatment. Rating results were discussed until agreement was established. 
Interrater reliability was measured with intraclass correlation coefficients (ICC). The ICC for 
fidelity ratings of the face-to-face protocol components was .90 (p < .001, 95% CI 0.86–0.93) 
and for online components .90 (p < .001, 95% CI 0.88–0.91), indicating good agreement 
between the raters with respect to both face-to-face and online sessions.  
 
Analysis 
Descriptive statistics (means, standard deviations, percentages) were used to describe the 
sample and the observed fidelity. The relationships between fidelity scores and patient 
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characteristics were assessed with Pearson correlations. Analyses were undertaken using 
SPSS, version 23 (IBM Inc., USA). 
 
Results 
 
Patient and therapist characteristics  
A total of 44 patients were given blended CBT by 28 therapists. Baseline demographics and 
clinical characteristics of the patient sample can be found in Table 2. Of the 28 therapists 24 
were female (86%), most were licensed health care psychologists (54%, 15/28). Others were 
psychologists in training for health care psychologist and under supervision (46%, 13/28).  
 

Table 2. Patient characteristics (N = 44) 
 

Age in years, mean (SD; range) 36.7 (11.0; 19–62) 
Gender female, n (%) 23 (52) 
Higher education*, n (%) 12 (27) 
Employment, n (%) 28 (63.2) 
Primary diagnosis, n (%) 

Panic disorder 
Social anxiety disorder 
Generalized anxiety disorder 

 
23 (52.3) 
11 (25.0) 
10 (22.7) 

BAI score at baseline, mean (SD)  28.2 (11.6) 
Comorbid disorder**, n (%) 25 (57) 
Preference for bCBT over FtFCBT, n (%) 24 (55) 
Weekly hours of computer use, mean (SD) 20.5 (18.4) 
SD: standard deviation; BAI: Beck Anxiety Inventory (Beck et al., 1988; Fydrich et al., 1992) ; bCBT: blended 

cognitive-behavioral therapy; FtFCBT: face-to-face cognitive-behavioral therapy 

* Bachelor’s equivalent or higher
  

** Comorbid disorders: social phobia, panic disorder, agoraphobia, generalized anxiety disorder, major depressive 

disorder, dysthymia, posttraumatic stress disorder, obsessive-compulsive disorder, eating disorder 

 

 
Blending ratio and session frequency 
The mean treatment duration was 12.6 sessions (SD: 5.2), with 6.7 face-to-face sessions (SD: 
2.6) and 6.0 online sessions (SD: 2.9) in 15.6 weeks (SD: 8.7). The mean percentage of Face-
to-face sessions in the 44 courses of blended treatment (55%) was almost equal to the 
prescribed 53%. Most courses of treatment (64%, n = 29) contained 50% to 60% face-to-face 
sessions. In fourteen cases (32%), the share of face-to-face sessions was either 40% to 50% 
(18%, n = 8) or 60% to 70% (14%, n = 6); in two cases (5%) it was higher than 70% (75% and 
80%).  

The mean session frequency was 0.89 sessions per week (SD: 0.26), slightly lower than 
the 1.0 sessions per week as prescribed. Five courses of treatment (11%) had a frequency of 



Does it blend? Exploring therapist fi delity in blended CBT for anxiety disorders

125

5

  

exactly 1 session per week, in 13 cases (30%) frequency was higher (range: 1.1-1.4) and in 26 
cases (59%) frequency was lower (range: 0.3-0.9). 

Session frequency was higher (0.98 sessions/week, SD: 0.17) when the ratio of online 
to face-to-face sessions was positive than when the ratio of face-to-face to online sessions 
was positive (0.85 sessions/week, SD: 0.28). The correlation between session frequency and 
the face-to-face-to-online ratio was significant (r =.373, p = .013), suggesting that patients who 
received a larger share of online sessions were likely to have higher-frequency treatment than 
those receiving more face-to-face sessions. 
 
Fidelity to the blended protocol in face-to-face sessions 
A total of 293 face-to-face sessions were conducted. Recordings were available for 74 (25%) 
sessions received by 23 patients. There were no significant differences in baseline 
characteristics (age, gender, education level, employment, primary diagnosis, baseline 
symptom scores, comorbidity, treatment preference and computer experience) between the 
patient sample that consented with recordings and the patient sample that did not consent 
with recordings. The recorded sessions were provided by 17 therapists, of whom 15 were 
female (88%), 10 (59%) were licensed health care psychologists and 7 (41%) were supervised 
psychologists in training for health care psychologists. Reasons for non-availability of 
recordings included: participants not consenting to be recorded (n=21, 130 sessions), 
therapists forgetting to record sessions, poor recording quality and low battery of the 
recording device. Forty-six (62%) recorded sessions were conducted in full accordance with 
the blended instructions in the protocol, while in 28 sessions (38%) some deviations to the 
protocol occurred (see Table 3 for adherence to the specific protocol components).  
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Table 3. Adherence to protocol instructions in face-to-face sessions (n=74 recorded sessions) 
 

Protocol 
component  

Protocol instruction 
for blended 
approach  

Adherence  Deviations from protocol  

Psychoeducation 
(n = 8) 
 

Explain treatment 
format: alternating 
FtF* and online 
sessions, and login to 
online platform 
together with patient  

Full adherence: 7  
Partial adherence: 1  
Non-adherence: 0 

- Therapist did not mention 
the alternating FtF and 
online sessions (1) 

 

Discussing 
previous online 
session (n = 66) 

Discuss homework 
and assignment(s) 
from previous online 
session 

Full adherence: 61  
Partial adherence: 4  
Non-adherence: 1  

- Session was mentioned, 
but with little or no 
discussion of homework 
and assignments (4) 

- Previous online session 
was not mentioned at all 
(1) 

Preparing 
upcoming online 
session (n = 66) 

Discuss homework 
for next online 
session and schedule 
time for feedback 
provision 

Full adherence: 44  
Partial adherence: 21  
Non-adherence: 1  

- No time for providing 
feedback was scheduled 
(20) 

- Homework for upcoming 
online session was not 
discussed (1) 

- Upcoming online session 
was not mentioned at all 
(1) 

FtF: face-to-face 

 
Blended protocol instructions for the psychoeducation component, which compared to the 
other two components only occurred in the first session, were adhered to in 7 of 8 recorded 
sessions (see Appendix 3, Box 1 for an example). All therapists assisted the patient in logging 
into the platform during the first session to introduce the online treatment programme, but 
in one session the therapist did not mention the alternation of face-to-face and online sessions 
in the blended treatment. 

In 5 of 66 recorded sessions (7%), therapists deviated from the protocol where the 
previous online session should have been discussed (Boxes 2a and 2b). In one case the online 
session was not mentioned at all; in other cases therapists did refer to it, but there was little 
or no discussion of homework and assignments. 

Most deviations from the protocol occurred when the upcoming online session was to 
be discussed (Box 3). In 22 of 66 sessions (33%), therapists deviated from the instructions, 
mostly by not scheduling an appointment for providing feedback on the next online session 
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(30%, n = 20). In the other two cases, therapists did not discuss the homework for the 
upcoming online session. 
 
Fidelity to the blended protocol in online sessions 
Therapists provided a total of 257 feedback messages on 257 online sessions (see Table 4 for 
adherence to specific protocol components). In 167 messages (65%), blended protocol 
instructions were fully adhered to, meaning that the therapist had provided both generic 
therapeutic and CBT-specific feedback, and had scheduled the appointment for the next face-
to-face session (see Appendix 3, Boxes 4a and 4b for examples). Generic therapeutic feedback 
was provided in 232 messages (90%), CBT-specific feedback in 184 messages (72%) and an 
appointment for the upcoming face-to-face session was scheduled in 208 messages (81%). 
Thirty-four (13%) of the 257 online sessions were repeated. Feedback messages on repeated 
sessions were usually short and practical in nature (Boxes 5a to 5c) and usually did not contain 
CBT-specific feedback (31 of 34 messages). 
 

Table 4. Adherence to protocol instruction in online sessions (n=257 sessions) 
 

Protocol component Online sessions with full adherence to instructions 

Generic therapeutic feedback  n = 232 (90%) 

CBT-specific feedback  n = 184 (72%) 

Scheduling upcoming FtF session  n = 208 (81%) 
CBT: cognitive behavioral therapy; FtF: face-to-face 
 
Correlations of patient characteristics with treatment fidelity outcomes 
Table 5 shows correlations between patient characteristics and fidelity outcomes. There was 
a significant association between the ratio of face-to-face to online sessions and a patient 
experience with the use of computers (r = −.314, p = .038), indicating that the treatment of 
patients more experienced with computers was likely to contain a larger percentage of online 
sessions. No significant associations between other patient characteristics and fidelity 
outcomes were found.  
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Table 5. Correlations of patient characteristics with treatment fidelity outcomes (n=44, Pearson’s r) 

 
BAI: Beck Anxiety Inventory; bCBT: blended cognitive-behavioral therapy; FtFCBT: face-to-face cognitive-behavioral therapy 

* p < .05 

 
 
Discussion 
 
Principal findings 
The aim of this paper was to explore therapist fidelity to blended CBT protocols for anxiety 
disorders in specialized mental health care, considering insights in the actual application of 
blended treatment are lacking. Additionally, we wanted to gauge the influence of patient 
characteristics on blended CBT fidelity, since therapists believe some patients are better 
suited for blended CBT than others [14].  

Overall, therapist adherence to the instructions in the blended treatment protocol was 
high. The mean session frequency was 0.89 sessions per week (SD: 0.26), slightly lower than 
the 1.0 sessions per week as prescribed. The ratio of face-to-face to online sessions was 
negatively associated with session frequency, suggesting that a larger share of online sessions 
enables a higher treatment frequency. This may be relevant in the light of meta-analytic 
findings by Cuijpers and colleagues [27] showing the importance of treatment frequency: they 
found that an increase from one to two sessions per week in psychotherapy for depression 
boosted the effect size g by 0.45, with the total number of sessions held constant.  

Our inspection of patient characteristics showed a significant association between the 
ratio of blending and patient experience with the use of computers, indicating that those with 
more computer experience were more likely to receive a higher share of online sessions. 
Other patient characteristics, such as pre-treatment anxiety severity or comorbidity, were not 
associated with fidelity outcomes. This finding is in line with previous findings for face-to-face 
therapy [15,16] and refutes therapists believe that patients with mild-to-moderate and less 
complex symptoms are better suited for blended CBT [14]. 

 
 

 

Patient characteristics Blending ratio Session 
frequency 

FtF fidelity 
score (n = 23) 

Online fidelity 
score 

Age   .213 .163 −.083 .244 
Higher education −.104 .159 −.340 −.111 
Employed   .016 .130 −.110 −.157 
Baseline BAI score  .238 −.290 −.024 .114 
Comorbid disorder −.227 −.023 .080 −.275 
Preference for bCBT .161 .092 .228 −.132 
Weekly computer hours −.314* .140 .024 −.159 
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Strengths and limitations 
Evaluating fidelity is a time-consuming process, and it becomes even more complex when two 
treatment modalities are integrated into one treatment protocol. For this reason, treatment 
fidelity is often not examined in intervention studies, and had not yet been evaluated for 
blended treatment at all, even though it is essential to the interpretation of treatment 
outcomes and to successful implementation of a blended format. As this study was an 
investigation of therapist fidelity to a blended treatment protocol assessing both the face-to-
face and the online elements of the treatment, we were able to examine what actually 
happened during blended treatment: did it blend?  

It should be taken into account that the current analyses into fidelity were explorative 
in nature and should be seen as one of the first steps in unravelling the application of blended 
treatment. Although findings on blending ratio, session frequency and adherence to protocol 
instructions in online sessions were based on the full patient sample, results regarding the 
adherence to instructions in face-to-face sessions were based on a subsample of patients and 
a subset of therapy sessions. Even though characteristics of this subsample of patients 
resembled the full sample, we cannot be sure whether the recorded sessions were 
representative of all face-to-face sessions, which is a clear limitation of the study.  

Furthermore, comparing our results to other studies, and comparing outcomes on 
treatment fidelity in general, is complicated by the lack of uniformity in the definition of 
fidelity used by different authors. One general definition is: ‘the degree to which a treatment 
is implemented as it was intended in the original protocol’; however, more specified 
definitions vary across studies and varying interpretations of the concept hinder shared 
understanding of findings [28]. The current study was the first to target fidelity assessment to 
the instructions aiming to achieve the blended format and interplay between face-to-face and 
online sessions. This limits generalizability to studies that take a broader view in defining 
fidelity and which were different in nature as they did not entail an Internet component as 
part of the treatment. However, the operationalisation of ‘fidelity’ applied in our study may 
be used as an indicator for other studies investigating fidelity in blended interventions and 
thus offers a helpful starting point to further unravel the black box of blended treatment. 
 
Clinical and research implications 
Opportunities to improve therapist fidelity to the blended treatment format appear to lie in 
enhancing therapist recognition of face-to-face and online sessions as equally important 
elements of treatment. If that is not acknowledged, online sessions cannot adequately replace 
face-to-face sessions. In the current study, therapists often did not set a date to provide 
feedback on online sessions, which could be an indication that a therapist sees those sessions 
as merely supportive to the face-to-face sessions and this idea can unconsciously be 
transferred to the patient. This requires attention in training therapist. Furthermore, if an 
appointment calendar function were added to the online platform, that might improve fidelity 
to this protocol component and heighten therapists’ awareness of the importance of online 
elements in blended treatment. 
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Previously, a lack of clear guidelines has been identified as a barrier to the use of 
blended CBT [14,19]. In some cases in the current study, treatment frequency was higher than 
the intended one session per week, and that higher frequency was sometimes caused by a 
lack of clarity about how to integrate the online element into the treatment. This points to the 
need for clear instructions about online communication (such as how to deal with flexible, on-
demand online contact opportunities and how much therapist time is available for online 
activities) and to the necessity of more intensive therapist training, which can prevent blended 
CBT from becoming too demanding for therapists or too costly.  

One benefit of a blended format, as found in earlier studies, is that it can enhance 
therapists’ adherence to the treatment protocol [14,19]. In the current study, we indeed 
found high therapist fidelity in most cases. The overall variability in ratio of blending and 
session frequency, however, was quite high. This could be an indication that some therapists 
feel the need for a more flexible protocol to be able to adapt to patient preferences and needs. 
The character of online sessions facilitates flexibility in shortening or expanding (the online 
part of) treatment or vary in therapy frequency. Offering a customisable blended protocol has 
been suggested before [19, 29–31], and future research should further explore this option and 
investigate what degree of flexibility might be feasible.  

Finally, an interesting topic for subsequent research would be whether therapist 
variables are associated with the degree of treatment fidelity. Identifying therapist 
characteristics that predict fidelity to blended CBT could assist mental health care services in 
the selection and training of professionals. 
 
Conclusions 
Our findings suggest that the blended treatment was generally conducted as intended, 
indicating that delivery of blended CBT in the applied format is feasible for therapists in 
specialized mental health care. This enhances confidence in the findings on effectiveness and 
cost-effectiveness of blended CBT reported elsewhere [12]: high treatment fidelity improves 
internal validity (participants in the experiment group actually received the treatment variable 
as intended) and external validity (the treatment can be replicated because the protocol was 
followed) [32]. The results should, however, be interpreted with some level of caution, given 
that the findings on fidelity in face-to-face sessions were not based on the full patient sample.  
The current study was conducted prior to the coronavirus crisis. The outbreak of a pandemic 
disease highlights the relevance of online treatment as an important element of routine care 
practice [33]. Blended interventions are likely to be of critical importance in post-corona 
mental health care.  
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Appendix 1. Content of the sessions in the blended CBT protocol 
 
Session 
(modality) 

Content and exercises 

Panic disorder 
1 (FtF) 
 
2 (online) 
 
3 (FtF) 
 
4 (online) 
 
5 (FtF) 
 
 
6 (online) 
 
7 (FtF) 
 
8 (online) 
 
9 (FtF) 
 
10 (online) 
 
11 (FtF) 
 
12 (online) 
 
13 (FtF) 
 
14 (online) 
 
15 (FtF) 

Introduction, psychoeducation 
 
Treatment rationale, treatment motivation and expectation, worry diary  
 
Explanation of exposure, instructions regarding interoceptive exposure, panic diary 
 
Interoceptive exposure exercises, exposure diary 
 
Explanation of interoceptive exposure and exposure in vivo, exposure exercise, 
exposure diary 
 
Identifying automatic thoughts, challenging unhelpful thoughts, exposure diary 
 
Explanation of behavioral experiments, treatment evaluation, exposure diary 
 
Identifying cognitive distortions, behavioral experiment, exposure diary 
 
Behavioral experiment, exposure diary 
 
Exposure exercises, behavioral experiments 
 
Exposure exercises, behavioral experiments 
 
Exposure exercises, behavioral experiments 
 
Exposure exercises, behavioral experiments 
 
Explanation of relapse prevention, relapse prevention plan 
 
Relapse prevention plan, recapitulation, treatment evaluation 

Social anxiety disorder 
1 (FtF) 
 
2 (online) 
 
3 (FtF) 
 
 
4 (online) 
 

Introduction, psychoeducation 
 
Treatment rationale, treatment motivation and expectation, worry diary  
 
Explanation of selective attention, explanation and instructions regarding exposure, 
social anxiety diary 
 
Identifying automatic thoughts, challenging unhelpful thoughts, social anxiety diary 
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5 (FtF) 
 
6 (online) 
 
7 (FtF) 
 
8 (online) 
 
9 (FtF) 
 
10 (online) 
 
11 (FtF) 
 
12 (online) 
 
13 (FtF) 
 
14 (online) 
 
15 (FtF) 

Identifying automatic thoughts, challenging unhelpful thoughts, social anxiety diary 
 
Identifying cognitive distortions, social anxiety diary 
 
Explanation of behavioral experiments, treatment evaluation 
 
Behavioral experiments, social anxiety diary 
 
Behavioral experiments, social anxiety diary 
 
Behavioral experiments, social anxiety diary 
 
Behavioral experiments, social anxiety diary 
 
Behavioral experiments, social anxiety diary 
 
Behavioral experiments, social anxiety diary 
 
Explanation of relapse prevention, relapse prevention plan 
 
Relapse prevention plan, recapitulation, treatment evaluation 

Generalized anxiety disorder 
1 (FtF) 
 
2 (online) 
 
3 (FtF) 
 
 
4 (online) 
 
5 (FtF) 
 
6 (online) 
 
7 (FtF) 
 
8 (online) 
 
9 (FtF) 
 
10 (online) 
 
11 (FtF) 
 

Introduction, psychoeducation  
 
Treatment rationale, treatment motivation and expectation, worry diary  
 
Explanation and instructions regarding exposure, challenging unhelpful thoughts, 
explanation of metacognitions 
 
Exploring metacognitions, worry exposure exercises 
 
Exploring uncontrollability of worrying 
 
Worry experiment regarding uncontrollability 
 
Exploring the danger of worrying, treatment evaluation  
 
Worry experiment regarding danger of worrying 
 
Exploring positive beliefs about worrying  
 
Worry experiment regarding positive beliefs 
 
Explanation of selective attention  
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12 (online) 
 
13 (FtF) 
 
14 (online) 
 
15 (FtF) 

Learning to shift attention 
 
Learning to shift attention 
 
Explanation of relapse prevention, relapse prevention plan 
 
Relapse prevention plan, recapitulation, treatment evaluation 
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Appendix 2: Checklist for fidelity to blended CBT treatment protocol (including examples)
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Appendix 3: Examples of full and partial adherence to blended instructions in face-to-face sessions 
and online feedback messages 

Box 1. Example of adherence to blended instructions in FtF session, protocol component Psychoeducation  

 
Box 2a. Example of adherence to blended instructions in FtF session, protocol component Discussing Previous 
Online Session  

 
Box 2b. Example of partial adherence to blended instructions in FtF session, protocol component Discussing 
Previous Online Session  

 
Box 3. Example of adherence to blended instructions in FtF session, protocol component Preparing Upcoming 
Online Session 

 
Box 4a. Example of feedback message in online session adhering to blended instructions  

Therapist: This treatment will last 15 weeks and face-to-face sessions will alternate with online sessions.  
(…) 
Therapist: Let’s take a look at the online platform. 
Patient: Okay. 
Therapist: It’s really easy, so you’ll be fine. Here you see the sessions and your progress, so you know where to 
start when you log on again. Now we’ll have a look at the introduction session together.  
Patient: Yes, I can see that in Tasks.  
Therapist: That’s right, you can see the introduction sessions there. And here you see what the content of the 
session is.  
Patient: I see. 
 

Therapist: I gave you some feedback in the online session. You had made a list of exposure activities and 
described your catastrophic thought. You described what happens when you get into your car very clearly. You 
think: “Oh no, I will stop at the next petrol station.”  
Patient: That’s right. 
Therapist: I think those are reactions to your catastrophic thought. It’s not that thought that makes you feel 
anxious and that makes you want to stop driving the car. Because ... what might happen if you keep on driving? 
What’s the most catastrophic thing that could happen? 
 

Therapist: First I want to briefly discuss the online session. How did that go? 
Patient: I recognised some things, some of these exercises I’ve done before. And um... I found it difficult to 
describe my own situation.  
Therapist: Yes. 
Patient: That’s still difficult for me. The rest of it was clear. When you start working on it, you start thinking 
about your situation. That’s good, I think.... 
Therapist: I read it and I gave you feedback. How did you feel about that?  
Patient: I found it supportive.  
Therapist: Good. 
 

Therapist: This week you’ll keep your panic diary, you can do that online. That means you describe every panic 
attack in your diary. For example, if you have trouble breathing again and that makes you feel anxious.  
… 
Therapist: I’ll send you feedback on the online session next Monday in the morning. Is that okay? 
Patient: Yes.  
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Your answers in the exercises are very clear, nice! (Generic therapeutic feedback) 
 
In the first exercise you described the panic attack clearly, and you notice that it helps to formulate alternative 
thoughts such as: Thousands of people take the bus, I used to do that as well, and that is normal behavior. What 
you’re telling yourself is that it is not a dangerous situation, and that the sensations of fear are essentially 
unnecessary. Henceforth you’ll see that the catastrophic thought “I am fainting” goes down from a believability 
of 80% to 25%, and that the alternative thought becomes more believable, and that because of this you will feel 
less anxious. (CBT-specific feedback) 
 
Very good that you practised the “head shaking”. Just as you indicate at the end: this is an uncomfortable 
feeling. But the question is whether that also means that you are going to faint/die. You notice that the 
catastrophic thought goes down from a believability of 85% to 20%. It is not necessary to be anxious about those 
sensations. 
Concerning the exposure list, it may be useful to look at an activity that you could perform daily. That would 
make it easier to practise (or more often) and to lower the threshold. That is important, because for the next FtF 
session you will perform three activities from your exposure list. Don’t forget to keep track of those activities in 
your exposure diary. (Generic therapeutic feedback + CBT-specific feedback) 
 
We’ll discuss how that went on Monday next week. Good luck and see you then! (Scheduling appointment for 
FtF session) 

 
Box 4b. Example of feedback message in online session adhering to blended instructions  
 

Thank you for doing the exercises. Things are looking good! I will once again give you some tips for each 
exercise: (Generic therapeutic feedback) 
 
(4.1 Describe a panic attack). I see that you’re getting better at describing that. Under the heading Thoughts, I’d 
like to know whether you have any more thoughts that arise. To bring automatic thoughts to the surface you can 
try to replay the event like a short movie and to ask yourself: what am I thinking now? Because what? And then? 
About the catastrophic thought: does that thought describe the essence of your feelings? I ask this because you 
indicate that you are scared, angry and sad. What is the essence of your anxiety? For example: the thoughts 
never go away, and then.... 
For the alternative thought: nice, and a positive description! What effect does that thought have on you? Would 
the feeling or behavior be different to when you think the catastrophic thought? (CBT-specific feedback) 
 
(4.2 Interoceptive exposure) Well done, you already did 2 exercises! I also see that the believability of the 
catastrophic thought was strongly reduced after the exercise. So it’s not necessary to be afraid of physical 
sensations. (CBT-specific feedback) 
 
(4.3 Exposure list) Great that you already managed to fill in 10 activities. It’s important that the activities give 
you the opportunity to investigate the catastrophic thought, for example, “The thoughts never end”. If an 
activity is accompanied by a different catastrophic thought, then it’s good to describe it as well (if possible in the 
diary). 
It’s important to hold on to the alternative thought, and how you would react and feel, in the back of your mind. 
That way you can really challenge the thoughts. Example: Hyperventilating 1 minute – 
Catastrophic thought: I’m going to faint. Feeling: fear. Behavior: sitting down and breathing calmly. 
Alternative thought: I have all these physical sensations, but do not faint. Feeling: fear. Behavior: continuing and 
enduring the hyperventilation (CBT-specific feedback) 
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Box 5a. Example of feedback message on a repeated session 

 
Box 5b. Example of feedback message on a repeated session 

 
Box 5c. Example of feedback message on a repeated session 

 

For the next face-to-face session, you will perform three activities from your exposure list. Don’t forget to keep 
track of those activities in your exposure diary.  (Generic therapeutic feedback) 
  
We will discuss how things went on the 18th of May. Good luck and see you then! (Scheduling appointment for 
FTF session) 

I gave you feedback on the online session during the last FtF session. You can now proceed to the next online 
session.  

We completed this session together, because you needed some help with it.  
 
 
Thanks for completing this session, you can now proceed to the next session.  
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Despite proposed advantages and positive results from controlled studies for Internet-
supported treatment targeting anxiety disorders, the application by routine practice is so far 
limited and evidence on the (cost-)effectiveness in regular outpatient clinics is scarce. This 
thesis aimed to extend upon the existing literature on Internet-supported CBT for anxiety 
disorders by investigating the generalizability of research findings to routine care settings and 
populations and to examine the effects and costs of blended CBT versus face-to-face CBT in 
outpatient specialized mental health care among patients diagnosed with panic disorder with 
or without agoraphobia, social anxiety disorder or generalized anxiety disorder. This final 
chapter discusses and integrates the main findings of this thesis. 
 
Main findings and interpretations 
 
Effects and costs 
Since the start of the trial described in this thesis, the attention to research on the efficacy of 
Internet-supported CBT in routine care has increased and tentative indications for cost-
effectiveness have begun to emerge beyond the results of our study [1–3]. However, evidence 
from randomized controlled studies in routine care remains scarce. This is illustrated by the 
findings from our meta-analysis, that not only taught us that Internet-supported CBT is 
effective in samples recruited in clinical practice but also highlight the gap between research 
and practice, since effects were smaller in routine care samples compared to open 
recruitment samples and that the first were based on a relatively small number of studies. 
Furthermore, we found that the difference might be partly explained by patients’ greater 
therapy adherence in open recruitment trials (association with a small, positive slope) and the 
stricter exclusion of patients with severe comorbid depressive symptoms in these studies.  

When interpreting the findings of our meta-analysis, it should be considered that the 
difference between recruitment strategies might be overestimated, because the open 
recruitment trials in our analysis had a considerably higher proportion of wait-list comparators 
(n=37) as opposed to face-to-face CBT comparators (n=6) than the clinical recruitment trials 
(n = 4 wait list comparators, n = 6 face-to-face CBT comparators). Wait list control groups can 
cause artificial inflation of effect sizes, because people on a waiting list have been noted to 
improve less than would be expected based on natural recovery [4,5]. This phenomenon is 
thought to be caused by the fact that waiting for therapy does not stimulate to use natural 
help-seeking behavior and problem coping strategies [4].  

Nonetheless, this meta-analysis confirmed that a large part of the current body of 
evidence on Internet-supported anxiety treatment is based on the examination of samples 
that were recruited through an open recruitment method and it underlined the importance 
of conducting more studies with routine care populations to further validate effectiveness 
findings for clinical populations.  
 
The results from our RCT, that was conducted in specialized mental health care clinics, 
revealed no significant differences regarding effectiveness in reducing anxiety symptoms 
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between blended CBT and face-to-face CBT at post-treatment (t = −0.715, p = 0.477) nor at 
one-year follow-up (t = 1.702, p = 0.093). Both groups exhibited moderate to large within-
group effect sizes (range of d: 0.50 to 1.00). These findings suggest that blended CBT provides 
a good treatment alternative to face-to-face CBT and clinical effects can be retained while 
reducing the number of face-to-face sessions at the clinic and replacing these with online 
sessions.  

Due to the relative paucity of data on anxiety routine care samples and the rather new 
blended treatment format in our trial, there are few studies with which we can directly 
compare our results. Furthermore, comparability between studies on blended treatment is 
complicated because of the variety of formats that exists. A blended treatment format that 
was quite similar to the one employed in our RCT, was investigated in a pilot study (n=36) by 
Bruinsma and colleagues [2]. The study focused on patients with panic disorder in regular 
outpatient clinics providing primary and specialized mental healthcare. It compared 
conventional 12-session face-to-face CBT with 12-session blended CBT consisting of 9 face-to-
face sessions and 3 Internet-based sessions based on a structured treatment protocol. 
Improvement rates on panic-related symptoms and general functioning were assessed with 
the Panic and Agoraphobia Scale [6] and the Outcome Questionnaire OQ-45 [7]. Results 
resembled those found in our trial [8] and showed no significant between-group differences 
at post-treatment and moderate to large within-group effect sizes. It needs to be noted 
though, that the small sample size in that pilot study did not allow for small differences 
between treatment groups to be detected. 

In other variants of blended treatments, online elements may be used as adjunct to 
face-to-face therapy. Promising clinical trial results for this format have been found for 
treating depression [9,10]. Another variant is the arrangement of blended interventions as 
stepped care programs, where online elements are provided as one step within the sequence 
(e.g. prior to face-to-face treatment or as an aftercare intervention). Nordgreen and 
colleagues [11] found that clinical outcomes for such a blended stepped care approach (with 
Internet-delivered CBT prior to face-to-face CBT) were comparable to face-to-face CBT in a 
randomized controlled trial (n=173) on panic and social anxiety disorder. Moreover, the 
majority of the patients who recovered in the stepped care group, did so during Internet-
delivered CBT, indicating the stepped care approach might be useful to improve accessibility 
of mental health care services. On the other hand, a large portion of patients dropped out 
during the Internet-based sessions, which might be a clue that this treatment step was not 
sufficiently responsive to them.  

  
The economic analyses in this thesis revealed a dominant incremental cost-effectiveness ratio 
(ICER) from the healthcare perspective (including direct medical costs), meaning blended CBT 
is less costly and gains more quality-adjusted life years (QALYs) in comparison with face-to-
face CBT. More specifically, one additional QALY was associated with €2257 lower costs. From 
the societal perspective (including direct medical costs, patient costs and productivity loss 
costs), €219 would have to be invested by society to gain one QALY. Based on these results, it 
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can be stated that cost-efficiency gains within a healthcare setting may be achieved by 
providing blended CBT instead of face-to-face CBT. If a broader, societal, view is taken and 
costs outside of healthcare are included, these gains seem to disappear as societal costs were 
comparable for both groups. Productivity loss costs appeared to have considerable impact on 
incremental costs and accounted for the majority of costs in both groups, possibly due to a 
large proportion of anxiety patients of working age. Furthermore, we found that most of 
productivity losses were caused by presenteeism, i.e. reduced productivity while at work, and 
not by absence from work. The influence of the inclusion of productivity loss costs is an 
important finding, considering these costs are often neglected in economic evaluations [12] 
or based on absenteeism only [23].  

Decision makers who are responsible for resource allocation will mainly want to know 
how likely it is that blended CBT is cost-effective compared to face-to-face CBT. The cost-
effectiveness acceptability curve (see figure 4 in chapter 5) addressed this question, by 
indicating that there is an 80% probability of blended CBT being cost-effective compared with 
face-to-face CBT from a healthcare perspective and a 67% probability from a societal 
perspective, using a willingness-to-pay threshold of €20,000. At a willingness–to–pay point 
of €80,000, this probability is more than 80% from both perspectives.  

It is important to bear in mind, however, that effectiveness and cost estimates are 
inevitably associated with some degree of uncertainty. Guidelines on cost-effectiveness 
analyses emphasise the need for visualizing this uncertainty, for example in cost-effectiveness 
planes [14]. The scatter plot in these planes illustrate the uncertainty around the expected 
incremental costs (on the y-axis) and expected incremental effects (on the x-axis). In our study, 
values were scattered over all quadrants of the plane (see figure 2 and figure 3 in chapter 5). 
This indicates a high degree of uncertainty in results, especially regarding cost-savings since 
values were almost evenly distributed above and below the horizontal axis.  

Results from our trial partly resemble initial findings in the field of blended CBT for 
depression from the Kooistra’s et al RCT [15]. They found a probability of 85% from the 
healthcare perspective that blended CBT is cost-effective compared with face-to-face CBT, 
using a willingness-to-pay threshold of €10,000. The probability from a societal perspective 
was considerably lower compared to our findings, however, with only 2%. The low probability 
in the study on blended CBT for depression was mainly due to a difference in productivity loss 
costs, with higher productivity losses in the blended CBT group. 

Other RCT’s on cost-effectiveness of blended CBT for anxiety disorders are currently 
lacking. In the before-mentioned naturalistic study by Kenter and colleagues [16], therapist 
costs of blended CBT were compared to those of face-to-face CBT for patients with depression 
or anxiety disorders. Results showed that costs increased for blended CBT relative to face-to-
face CBT. In that study, no treatment protocol was available for therapists and therapists 
turned out to have provided online sessions on top of face-to-face sessions resulting in longer 
treatment durations. This might imply that clear guidelines on how to apply blended 
treatment are a prerequisite to assess cost-effectiveness.   
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Our cost-effectiveness findings are promising and may indicate that providing blended 
CBT can reduce costs of anxiety treatments in specialized mental health care. Nevertheless, 
the considerable amount of uncertainty around incremental costs and incremental effects 
cripples the possibility of drawing firm conclusions regarding cost-effectiveness and serves as 
an encouragement to conduct studies with larger sample sizes in order to assess more stable 
cost and effect estimates. Further, because of the relatively new treatment format, most 
therapists had no experience in delivering blended CBT. It would be worthwhile to examine 
whether treatment costs can be further reduced when therapists’ level of experience 
increases. 

 
Acceptability  
Besides clinical and cost-effectiveness, acceptability is a key determinant for the successful 
uptake of Internet-supported treatment in routine care. Acceptability refers to the degree to 
which people delivering or receiving an intervention are willing to use the intervention, 
actually use the intervention and are satisfied with the intervention [17]. This thesis addressed 
blended CBT acceptability from a patient perspective in terms of treatment preference, 
adherence, satisfaction and working alliance and acceptability from a therapist perspective in 
terms of treatment fidelity and working alliance.  
 Before the start of treatment, 54% of the patients in the trial in chapter 5 (62 of 114) 
indicated a preference of receiving blended CBT over for face-to-face CBT. Such a positive 
result was also found in a previous trial for patients with a depressive disorder in outpatient 
clinics, where 65% of participants preferred starting with blended CBT rather than face-to-
face CBT [15]. Even though it stands to reason those patients who consented to take part in 
these trials are not a fully representative sample of the patient population in specialized 
mental health care when it comes to treatment preference, this result underlines that a desire 
for this treatment format exists in routine care, also in patients with more severe symptoms. 
It serves as an argument to assess the best treatment option individually for each patient, 
together with the patient, resulting in demand-driven mental health care instead of supply-
driven care.  

In terms of percentage of treatment completers, we found a high adherence rate in 
our trial in which 60% of patients completed blended CBT, and no difference in adherence 
compared to face-to-face CBT adherence. Kooistra and colleagues [15] also found a high rate 
of treatment completers (75%) for blended CBT for depression. This is an interesting finding, 
as it is often found to be difficult to encourage participants to continually engage with 
interventions in the field of Internet-based treatment [18]. For example, in two previous 
randomized controlled trials investigating guided Internet-based CBT targeting anxiety 
disorders [16,19], only about 13% of patients completed the treatment. Our findings on 
blended CBT adherence may be in indication that acceptability of Internet-based treatment 
modules can be improved by adding face-to-face sessions. 

From the perspective of therapists, fidelity to treatment protocols can be an indicator 
for acceptability [20]. Prior studies have shown that clear instructions and guidelines are a 
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precondition to apply blended treatments as intended [16,21]. The RCT we conducted, 
provided us with an opportunity to examine therapist fidelity in a situation where this 
condition has been met. The high fidelity we found in terms of distribution and frequency of 
face-to-face and online sessions, session frequency and instructions regarding the interplay 
between face-to-face and online sessions seems to be an indication that the blended format 
is acceptable for therapists.  

One other thing that might have an impact on acceptability, are concerns about 
establishing a therapeutic alliance in blended CBT [21–23] due to modifications in the amount 
and form of contact between therapist and patient as compared with face-to-face treatment. 
The role of the therapeutic alliance has been an area of interest in mental health care for many 
years and seems to be related to treatment outcome [24]. Therapeutic alliance is usually 
understood as one general factor with three different alliance components, which relate to 
the bond between patient and therapist, the agreement on the specific tasks in treatment, 
and the agreement on the therapeutic goals [25]. Evidence presented thus far has shown that 
the level of therapeutic alliance as rated by the patient is similar in Internet-based treatment 
and face-to-face treatment, but is mostly based on research outside regular clinical settings 
[26]. An initial evaluation on blended CBT for depressed patients in routine care showed that 
therapeutic alliance ratings by both patients and therapists were high and comparable to 
ratings in face-to-face CBT [15]. In our trial, we found similar results for blended CBT for 
anxiety, indicating that substitution of a portion of face-to-face sessions with online sessions 
has no negative effect on therapeutic alliance.  

Finally, with regard to treatment satisfaction, patients expressed high levels of satisfaction 
with blended CBT. These findings are in line with earlier reported positive evaluations of 
blended CBT [27–29] and high treatment satisfaction [30]. 

In all, these aspects of acceptability indicate acceptance towards blended CBT in 
specialized regular clinical settings. This finding should be interpreted carefully, however, as 
results are expected to be biased because therapists and patients participating in the trial are 
most probably those who are open-minded toward a blended treatment format.  

 
Blended treatment in routine mental health care 
Overall, our findings in terms of acceptability, effectives and cost-effectiveness suggest that 
uptake of blended CBT in routine care may be feasible and a considerable portion of patients 
finds it desirable. Certain patient characteristics might give an indication in considering 
whether a blended treatment approach is suitable for specific patients. Therapists for example 
suspect that blended CBT is less suitable for patients suffering from personality disorder, 
trauma or complex symptoms [21]. Yet, no research has confirmed these assumptions. In fact, 
by now several studies have demonstrated positive treatment outcomes regarding post-
traumatic stress disorder [31] and the development of evidence-based Internet-supported 
interventions targeting personality disorders has been recommended [32]. Regarding blended 
CBT for patients with anxiety disorders, it should be considered that avoidance behavior might 
be facilitated in a blended treatment approach since situations that evoke anxiety (e.g. 
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travelling or meeting new people) can be avoided when doing online sessions from home. On 
the other hand, blended treatment may lower the barrier to start therapy in the first place 
compared to face-to-face treatment for these patient groups. Moreover, online contact within 
a blended treatment can also be an advantage in exposure exercises, because the therapist 
can support and encourage the patient remotely in anxiety-provoking situations in daily life, 
such as a bus ride or a visit to the supermarket. 
 Uptake in routine care settings may be further accelerated due to the growing body of 
knowledge regarding barriers that have stalled implementation of Internet-supported 
treatment in routine care thus far, showing that key issues related to patients, therapists and 
health systems involve technical infrastructure and support, time and resources provided by 
organizations and knowledge and skills of therapists and patients [21,33,34]. Recently, the 
outbreak of the COVID-19 crisis has shown that these barriers can be overcome quickly if the 
situation calls for it [35] and researchers predict that mental health care delivery in post-
COVID times will most likely have a more blended form [36]. Nevertheless, official uptake 
statistics are hard to come by and it is still unclear whether the increased adoption of online 
therapy is temporary or permanent. For example, a survey under 600 Dutch therapists shows 
that when COVID-related restrictions are being lifted, the large majority (85%) prefers to 
return to their old ways of working and provide regular face-to-face therapy at the clinic again 
[39]. On the other hand, in many instances patients and therapists reported positive 
experiences regarding online delivery of treatment during the COVID crisis [36,37].  

In the RCT described in this dissertation, therapists received treatment protocols with 
guidelines on how to apply the blended format of the treatment and a training in the use of 
the blended CBT protocol. Given the positive fidelity results we found, this approach seems to 
better enable therapists to provide blended therapy as intended, which is in line with previous 
recommendations [16,21]. Developing treatment protocols and training programs for 
therapists in order to optimize implementation of blended therapy would therefore be worth 
the effort and can contribute to overcoming one of the main barriers in the uptake of blended 
CBT, namely a lack of knowledge on how to apply it [21].  

However, although fidelity within the context of this trial was high, strict application of 
structured treatment protocols is not common in clinical practice [38]. Moreover, the 
possibility to customize treatment is often mentioned as an important advantage of a blended 
treatment approach [39]. The multitude of possibilities for tailoring blended treatment is also 
shown by the wide variety of blended formats that was discussed earlier in this chapter. This 
leads to the question: what is the right balance between the amount of flexibility and 
standardization in blended treatment protocols? Previous studies on blended treatment 
include various formats regarding the ratio between online and face-to-face sessions, and 
type of content in online versus face-to-face sessions [2,11,40]. A similarity between most 
blended formats is a face-to-face introduction and finalization of treatment. The positive 
treatment outcomes that were found for these different formats may be an indication that 
flexibility in these protocol components is feasible. In other words, it might be left to 
therapists and patients to decide on the distribution of and content in face-to-face versus 
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online sessions. However, further research is needed to explore how variations in ratio and 
type of content affect clinical outcomes. Moreover, based on the finding that a lack of 
guidelines on how to apply blended treatment results in longer treatment duration and 
subsequently higher costs [16], consequences of flexibility in these protocol components in 
terms of cost-effectiveness should be evaluated.  

One blended protocol element that appears to be essential and thus leaves no room 
for flexibility, is the interchange between online sessions and face-to-face sessions. 
Establishing integration of online elements into treatment is necessary for blended treatment 
to be acceptable and meaningful for patients [21,41,42] . When therapists pay attention to 
and react on online patient activity, they play an active role in the integration process, which 
may prevent therapists from providing online sessions on top of face-to-face sessions and may 
warrant the contribution of the online sessions to treatment progress. The blended CBT 
protocol that was studied in this thesis, in which written feedback on all online sessions was 
provided and time was reserved to discuss the online activity in the face-to-face sessions, may 
serve as an example on how to establish integration. 

All things considered, uptake of Internet–supported treatment can be valuable for 
mental health care organizations, alongside in person therapy services at the clinic, keeping 
in mind the fundamental precondition that both patients and therapists are able and willing 
to use it. In the near future, researchers will have to work closely together with mental health 
care organizations to explore in what way digital outpatient routine care has to be shaped to 
ensure sustainable uptake.  
 
Strengths and limitations 
The main strength of this dissertation is that research was conducted in a routine care setting 
and it thus makes a major contribution to bridge the gap between research and practice in 
the field of Internet-supported CBT targeting anxiety disorders. The included studies provide 
insight into how well these treatment formats work in real-world settings. Moreover, results 
offer valuable leads for further dissemination of blended treatment in daily clinical practice.  

The previous sections of this thesis discussed several methodological considerations. 
Some important issues and limitations still deserve to be mentioned. First, as previously 
described, the number of included participants (n = 114) fell short from the intended number 
of participants (n = 156), while overrunning the planned time span and expanding enrolment 
to additional research sites. Therefore, uncertainty in the results should be taken into account. 
Low recruitment rates in randomized controlled trials in specialized mental health care 
services are common [43], and recruitment of patients with severe mental health issues in 
specialized mental health clinics seems to be even more complicated [1,15]. One method to 
increase chances of including larger sample sizes, would be to extend the duration of studies. 
However, in a field that must consider the pace of technological developments, this might not 
be a very pragmatic solution. Another approach to enhancing statistical power has been taken 
in the E-compared study [44]. In this large randomized controlled trial, data from eight 
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European countries will be pooled to obtain stable estimates of effects and costs of blended 
treatment for depressive disorders.    

Second, treatment effects were assessed by exclusively using self-administered 
measures. The golden standard in psychiatric research to ascertain diagnoses and evaluate 
validity of self-rated questionnaires, is to conduct diagnostic interviews in person or over the 
phone (World Health Organization, WHO), 1997). In the RCT in this dissertation, the diagnosis 
anxiety disorder was established at baseline by the use of such an interview, but not in 
subsequent measurements. This increased validity of the trial, but it may have affected the 
reliability [45].  

Lastly, concerning the calculation of medical costs, some costs associated with the 
blended treatment were not included. For example, costs of hosting and maintenance of the 
online treatment platform were not available. This has possibly led to an underestimation of 
medical costs of blended CBT. However, these fixed costs will decrease by scaling up blended 
treatment and are therefore expected not be a substantial part of total treatment costs per 
patient. 
 
Future directions 
Blended therapy as an alternative treatment option in routine mental health care warrants 
further studies in terms of acceptability, feasibility and cost-effectiveness based on the results 
of our studies. Here, relevant directions will be discussed. 
 A high-powered RCT comparing blended CBT to face-to-face CBT requires a sample size 
that was beyond the time frame and cost frame of the current explorative study. Nevertheless, 
the insights gained in our trial warrant future studies with larger sample sizes, such as the E-
compared study on depressive disorders [44], to further examine cost-effectiveness of 
blended CBT for anxiety disorders.  

With regard to blended treatment, it is still unclear how the different treatment 
components exactly work together and what optimal combinations of online and face-to-face 
treatment components are. RCT’s are most frequently used in evaluations of clinical 
interventions, but other research designs are more suitable to investigate these types of 
research questions. For example, a factorial design allows for testing multiple intervention 
components and detecting interactions amongst components, without losing statistical power 
[46]. Greater use of such designs in research of Internet-supported and blended interventions 
is recommended. 
 Further, to further narrow the gap between research and practice, it is essential to 
focus more on sustainability of Internet-supported treatment in routine care. Sustainability is 
major challenge and depends on the complex interplay of individual, social, organizational, 
and economic factors. Variables such as intervention adaption, continual financial support and 
training seem to contribute to sustainability, but much more needs to be learned [46]. 
Additionally, the focus of therapist education is on providing in person face-to-face treatment 
nowadays. To sustain and normalize the use of Internet-supported treatment, skills regarding 
Internet-supported delivery must be given a more prominent place in therapist training and it 
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is advisable to monitor to which degree attention for these skills is growing in future education 
programs. 
 Finally, investigating acceptability of an intervention in the context of a randomized 
controlled trial is complicated due to the risk of selection bias. However, Dutch mental health 
care organizations are now shaping online outpatient routine care in a way that allows for 
large-scale observational research in order to evaluate the real-world need for and 
acceptability of Internet-supported treatments.  
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Anxiety disorders are one of the most prevalent mental health problems. They are associated 
with considerable individual suffering and substantial economic burden. Cognitive behavioral 
therapy (CBT) is considered the golden standard in psychological treatment for anxiety 
disorders. Internet-supported CBT, that is delivered fully or partly via the Internet, is often 
discussed as a promising way to increase treatment availability and reduce treatment costs. 
Previous studies have shown the potential of Internet-supported CBT in research settings. 
Whether these results generalize to clinical populations, however, is unclear. The main 
purpose of the present thesis is to examine the acceptability, effectiveness, and cost-
effectiveness of Internet-supported CBT for anxiety patients in routine outpatient clinics.  
 
The meta-analysis in chapter 2 encompasses the current state of knowledge of Internet-
supported CBT for anxiety disorders. The main research question was whether trials that apply 
an open recruitment strategy, inviting individuals with anxiety symptoms from within the 
community to partake in the study, produce effects similar to those of trials with clinical 
service recruitment, inviting patients already seeking treatment in clinical practices to 
participate. Results showed smaller effect sizes for clinical service recruitment trials (g=0.28) 
than those found in trials with an open recruitment method (g=0.79) for studies with waitlist 
control comparators. Additional analyses revealed that the differences in effect sizes of open 
recruitment versus clinical service recruitment trials might be partly explained by patients’ 
greater therapy adherence in open recruitment trials (association with a small, positive slope) 
and the stricter exclusion of patients with severe depressive symptoms in these studies. This 
meta-analysis showed novel meta-analytic evidence that Internet-supported CBT is effective 
in samples recruited in routine clinical practice. It also confirmed that a large part of the 
current body of evidence on Internet-supported anxiety treatment is based on the 
examination of samples that were recruited through an open recruitment method and thus 
underlined the importance of conducting more studies with routine care populations to 
further validate effectiveness findings for clinical populations.  
 
Chapter 3 describes the protocol for a randomized controlled trial in routine specialized 
mental health care to explore the potential cost-effectiveness of blended CBT in comparison 
with face-to-face CBT and chapter 4 reports the results of this trial. Blended CBT is a form of 
Internet-supported CBT in which part of the therapy is provided online and part face-to-face. 
Compared to fully Internet-based treatment, a blended format is thought to be more suitable 
to apply in routine care settings, because it may be more acceptable to patients who 
experience serious or complex symptoms and their therapists, and it may be less disruptive to 
the organization of care. The trial focused on acceptability, effectiveness and cost-
effectiveness of blended CBT versus to face-to-face CBT in outpatient specialized mental 
health care services to patients with panic disorder with or without agoraphobia, social 
anxiety disorder and generalized anxiety disorder. Acceptability was evaluated by assessing 
treatment preference, adherence, satisfaction and therapeutic alliance. A total of n = 114 
anxiety patients in four specialized mental health care services were included in the trial 
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(blended CBT n = 52; face-to-face CBT n = 62). Results show that blended CBT is an acceptable 
treatment option for patients in a clinical setting in terms of treatment preference, adherence, 
therapeutic alliance and treatment satisfaction. Of the patients who consented to participate 
in the trial, 54% would have preferred to start with blended CBT above face-to-face CBT. 
Therapeutic alliance and treatment satisfaction were high for both blended CBT and face-to-
face CBT patients, and treatment adherence rates were comparable for both groups. With 
regard to effectiveness in reducing anxiety symptoms, linear mixed model analyses revealed 
no significant differences between blended CBT and face-to-face CBT at post-treatment (t = 
−0.715, p = 0.477) nor at one-year follow-up (t = 1.702, p = 0.093). Both groups exhibited 
moderate to large within-group effect sizes (range of d: 0.50 to 1.00). Moreover, no significant 
differences between the groups were found in terms of effects on depressive symptoms, 
general psychopathology, sense of control (mastery), work and social functioning or quality of 
life, with within-group effect sizes ranging from small to large (range of d: 0.13 to 0.98). When 
comparative costs and effects were combined in cost-effectiveness analyses, results showed 
that blended CBT had a high probability of cost-effectiveness from both the healthcare 
perspective and the societal perspective in terms of QALYs. The results of the study indicate 
that blended CBT may be an acceptable, clinically effective and potentially cost-saving 
alternative option for treating patients with anxiety disorders. 
 
In chapter 5 we zoomed in on therapist fidelity to the blended CBT protocol. Therapist fidelity 
is defined as the extent to which treatment is carried out as outlined in the treatment manual. 
In case of poor treatment fidelity, symptom changes cannot be attributed to the intervention, 
and consequently hampers replication and dissemination of a treatment. Fidelity is 
particularly important when comparing a novel treatment format like blended CBT to an 
existing treatment, because without evidence of treatment fidelity, it can be difficult to 
understand differences between treatments for example in terms of clinical outcome. In the 
RCT described in chapter 4, therapists received treatment protocols with guidelines on how 
to apply the blended format of the treatment and a training in the use of the blended CBT 
protocol. Results showed that overall therapist fidelity with regard to the blended format 
(ratio of blending and session frequency) and to the instructions pertaining to the interplay 
between face-to-face and online sessions was high, indicating that delivery of blended CBT in 
the applied format is feasible for therapists in specialized mental health care. In other words, 
one of the main barriers in the uptake of blended CBT (a lack of knowledge on how to apply 
blended therapy) might be overcome by providing therapists with clear instructions and 
guidelines on how to apply it. Moreover, the findings enhance confidence in the findings on 
effectiveness and cost-effectiveness of blended CBT reported in chapter 4.  
 
Chapter 6 provides a general discussion of the research presented in this thesis, including the 
main findings, strengths, limitations, and implications, as well as suggestions for future 
research. 
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