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Terms 
Healthcare Refers to systems through which medical services are provided. 
Health care Refers to services provided by healthcare professionals by dint of the 

healthcare system. 
e-Health e-Health refers to:

(1) services provided by the healthcare professionals delivered
digitally, online and/or by computer;
(2) a healthcare system through which digital health services are
provided.
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1 Introduction 

"Orandum est ut sit mens sana in corpore sano” 
(One must pray for a healthy mind in a healthy body) 

Decimus Junius Juvenalis, Satire X, 
End of the 1st century CE 

 
This thesis aims to understand implementation failures in digital health services.  
It focuses on the of implementation failure of a computerised Cognitive Behaviour 
Therapy (cCBT) in Estonia. The failure of cCBT in Estonia is case study. Nevertheless, this 
research helps to identify the factors that led to failure in ways that address pitfalls of 
similar initiatives. Most importantly, this study offers guidance information for future 
decision making and implementation strategies. 

Cognitive Behaviour Therapy (CBT) is the most widely practiced and researched form 
of problem-focused psychotherapy (often called “talk therapy”) in the world  
(David et al., 2018; Knapp et al., 2015; Hofmann et al., 2012). It is used to treat specific 
problems associated with diagnosed psychological disorders (Beck et al., 2021). CBT has 
been labelled as a gold standard in psychological treatment (David et al., 2018).  

The goal of treatment is to allay symptoms and achieve specific, predefined objectives. 
CBT has been recognised by the American Psychological Association as an evidence-
based and effective treatment for depression. It has been included in the practice 
guideline for the managing patients with major depressive disorders (Gelenberg et al., 
2010). It is also considered as a first-line therapy in many complex disorders of childhood, 
adolescence and adulthood, in particular when combined with psychopharmacological 
measures (Big Health, 2021; Gelenberg et al., 2010). CBT has been included in the 
Estonian guidelines for treatment of depression (Kleinberg et al., 2011).  

While there are many discussions about the use of CBT in combination with 
psychopharmacological interventions (and suggestions that it is most effective when used 
in this manner), there have been many reports indicating that CBT alone is effective for 
mild to moderate depression, anxiety and post-traumatic stress disorders (Todd et al., 
2022). It may also be combined with other forms of psychotherapy and with additional 
psychosocial interventions (Goodyer et al., 2016). The idea that CBT could be effective in 
the online treatment of depression was well supported. 

Based on analogous principles emanating from CBT, cCBT has  been deployed to treat 
common mental health disorders (Rosenberg et al., 2023; Health Quality Ontario, 2019) 
remotely through online software programmes or through a specific mobile application 
(Gratzer et al., 2016). 

Some of the sentinel studies that demonstrated both the clinical efficacy and the cost 
effectiveness of cCBT were undertaken in Great Britain more than twenty years ago 
(Proudfoot et al., 2004; McCrone et al., 2004). The data suggested that cCBT improved 
the outcomes of patients in a general practice setting independently of age, gender, 
duration of pre-existing illness, or concomitant drug therapy. These conclusions were 
based on trials involving cCBT in the remote treatment of common mental health 
problems in primary care. 

Following the publication of these studies, the deployment of cCBT and other 
therapeutic techniques based in emerging digital healthcare information technologies 
(HCIT) accelerated. The increasing demand for HCIT-based therapy can be linked to (i) 

https://www.frontiersin.org/articles/10.3389/fpsyt.2018.00004/full
https://pubmed.ncbi.nlm.nih.gov/26402554/
https://link.springer.com/article/10.1007/s10608-012-9476-1
https://cpe.psychopen.eu/index.php/cpe/article/view/6701/6701.html
https://www.frontiersin.org/articles/10.3389/fpsyt.2018.00004/full
https://psychiatryonline.org/pb/assets/raw/sitewide/practice_guidelines/guidelines/mdd.pdf
https://psychiatryonline.org/pb/assets/raw/sitewide/practice_guidelines/guidelines/mdd.pdf
https://www.bighealth.com/blog/making-first-line-treatments-the-standard/
https://ojs.utlib.ee/index.php/EA/article/view/10859
https://www.cambridge.org/core/books/abs/evidencebased-treatment-for-anxiety-disorders-and-depression/cognitive-behavioral-therapy-for-posttraumatic-stress-disorder/1F44DA32AA9671B8E97B648418AF6B29
https://www.cambridge.org/core/books/abs/evidencebased-treatment-for-anxiety-disorders-and-depression/cognitive-behavioral-therapy-for-posttraumatic-stress-disorder/1F44DA32AA9671B8E97B648418AF6B29
https://www.thelancet.com/journals/lanpsy/article/PIIS2215-0366(16)30378-9/fulltext
https://pdf.sciencedirectassets.com/315715/AIP/1-s2.0-S0213616322000593/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEMv%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJHMEUCIQDqPB9OnuBTF%2Fg2WDBdYk%2Bxq80Vt3uzrxmWqJwPx7RxCQIgZCVXAOwTu5SJeYauh4uDqAzjwXGB7U6zenRlfiE%2B1ncq1QQIpP%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FARAFGgwwNTkwMDM1NDY4NjUiDNzraNyMkAN3EPMXpSqpBJjX0q0PZXYFQaXpUJxDrcz5mCRd8BSCbSrT1aFl5cwBIJNhD%2BO7Kl%2FfTvFG8nWZ5dAPgvwy7qud%2BzP07%2B6mfN1fK%2BlMnADFcUOaJx9NdrtsK031nNHwEMzIyEMQ1yF25ngOn3Sghw2TCCZXGJ2JPgyr3deK%2Fs9l6Cyw3%2FtAH6mhcwQt2RqHhkeytyYgBAMVUoSvaAC3VuAFHrUrVdMs08ipJZnl0JXUmkB3EzgUIaLO0iAHV2r9W3SuSWGCDZ0mvIq2wt4J7LkQC1OotxsWPhycivLCOtV7OrNi1Tx0snbOYltakes9TI8fz0pl24QO5DcYNqHBG4moiblIH03icAE9cH%2Fri2c5VttBLbWVGW6Q5N%2FFnv15dpQLBWW54zGwlWDmlQxTtbdeevdjijOLezsIyev%2FcXEp0tjhudR9p29pnu%2FmIqctrtBZJYgOU9IRzfWQgFRRnrYaQEw4MmVj8ZOyII8FwwZhVwMza1%2B5YRpZiZkjDdtEanW83SKuBBBxmcRn50qPCpJ%2BMuOOVBnK%2B3BgxttdbeDR6HavlE8BO2RpO%2BtZehSll85dflxKj1zswA82SjMq5uPAKxKJQUhdlOPkl12E951txXm%2FuokkaGSfPxL8bBxKJdxcOJcKI8ZQNXcJude9TmQrj6dZ1%2FkpmLdQZF26fv9ZYeYfZ0Eamd64GVhxQDsct4LrsGB4NSZu0U9cWo7INzOulZeMPRafPN7vZHPkfLkBlpswm7LUmgY6qQEAj0GJT5e2QKJOAOwk23IAWvhm%2FVggsqCOHwNlalrbf3s1nme8abW3PTP%2Bn%2Bm4EUJbGO%2FgQyW3LtDjhpU0UTTEQWuFWUrGg0AeuGOOrkAiidKISDPME01A6rmib90dt3b9%2FOdnDyZe%2FNnrz5lqxN2WS7BzTVL97QU3f2nw%2FqHPG%2Bg0ml5bsxyrW7YO1CHUKiCG4sDTOgrJREtNhzzf0L%2B4Eub2mAfR0Stz&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20221023T113446Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYXN3LDXWB%2F20221023%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=95094c0a2a894363261232e8dacd483beb8970c82e1d126e8f1786a2529cf4ab&hash=237ac686542c2db5743f8aee6936632577f7b9ad8929df5bb9491a76d6dcd7dd&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S0213616322000593&tid=spdf-ac543d91-781b-41f7-ba9c-d5ea15c202cd&sid=15639479923ae34f6f284677f4f2554aa17fgxrqb&type=client&ua=525b06075101525756&rr=75ea2a585bf9c7f3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6394534/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4771536/
https://pubmed.ncbi.nlm.nih.gov/15231555/
https://pubmed.ncbi.nlm.nih.gov/15231556/
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increased awareness of the problem; (ii) an increase in the number of channels offering 
information about treatment options; (iii) the availability of technology; (iv) the impact 
of mental health disorders (Rehm et al., 2019) on the global economy1 (OECD/EU, 2018; 
Patel et al., 2018); (v) the opportunity for patients to manage their own care (Bucci et al., 
2019); and finally (vi) the challenges associated with the treatment of psychological 
disorders during the covid-19 pandemic and lockdown measures set up by the 
governments (Liu et al., 2021; Prati et al., 2021; Serafini et al., 2020; Rossi et al., 2020; 
Van Mulukom et al., 2021). 

Currently, various examples and embodiments of cCBT programmes are in use. They 
are categorised according to their duration (short- vs long-term), whether they are 
patient-guided or unguided, and whether or not they are goal-oriented (Gratzer et al., 
2016; Health Quality Ontario, 2019). Usually, cCBT programmes consist of six to twelve 
modules. Content may differ according to the condition being treated (Gratzer et al., 
2016). To start using any of cCBT programmes, individuals must possess some familiarity 
with computers and at least some limited digital skills, Internet access, smartphones, and 
a tablet or a computer. 

Research on cCBT or other patient facing HCIT software deployment, implementation 
and impact reflects many different perspectives on this topic. A partial list of perspectives 
includes information technology (IT), medicine, psychology, law, public administration, 
operations research and management sciences. Because the research draws upon a wide 
range of disciplines, the different scholars engaged in HCIT digital or (e-)health, and 
healthcare systems research have predictably approached their studies from several 
different points of view. 

Information Technology (IT), for example, has focused on the development of digital 
mental health technologies (Garrido et al., 2019; Hill et al., 2018). Medicine and 
psychology have focused on the potential for new modes of therapy and their clinical 
effectiveness (Berger et al., 2017; Johansson et al., 2019). Legal scholars have focused on 
the regulation of digital mental health and in particular, on the protection of personal 
information (privacy) processed by digital mental health information technologies 
(Bhugra et al., 2017; Gooding, 2019; Huckvale et al., 2019). Social scientists in general, 
and particularly scholars of public administration and public health, have focused on the 
user experience, user satisfaction, the regulation of digital mental health, and 
population-facing outcome assessment including cost-effectiveness, and access (Iyamu 
et al., 2021; Linos et al., 2021, James et al., 2017; Simonet, 2015). Therefore, a matrixed 
perspective to address cCBT implementation and deployment in a comprehensive and 
holistic way is required. Any comprehensive approach to the study of cCBT must be 
interdisciplinary. 

The challenges and risks associated with the implementation of digital mental health 
information technologies are legion. New interventions in the healthcare sector need 
to be tested for safety and effectiveness. This is a time-consuming process (Murphy  
et al., 2020). Because IT is a fast-paced and quickly changing sector, a particular 

 
1 The global burden of mental health disorders is a major public health concern accounting for 
32.4% of years lived with disability and 13% of DALYs (Disability-Adjusted Life-Years) (Mathers 
et al., 2008; Vigo et al., 2016). Between 2010–2030, the increasing prevalence of mental 
disorders worldwide was projected to incur a cost of over US$16 trillion to the global economy 
(Patel et al., 2018). Across the EU countries, the total costs of mental health problems are 
estimated to amount to more than 4% of the GDP, which is equivalent to over 600 billion EUR 
per year (OECD/EU, 2018).  

https://pubmed.ncbi.nlm.nih.gov/30729322/
https://health.ec.europa.eu/system/files/2020-02/2018_healthatglance_rep_en_0.pdf
https://pubmed.ncbi.nlm.nih.gov/30924316/
https://pubmed.ncbi.nlm.nih.gov/30924316/
https://pubmed.ncbi.nlm.nih.gov/34244469/
https://www.cambridge.org/core/journals/psychological-medicine/article/psychological-impact-of-covid19-pandemic-lockdowns-a-review-and-metaanalysis-of-longitudinal-studies-and-natural-experiments/04BBA90C535107A90B851DFCE8D4693C
https://pubmed.ncbi.nlm.nih.gov/32569360/
https://www.medrxiv.org/content/10.1101/2020.04.09.20057802v1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4771536/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4771536/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6394534/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4771536/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4771536/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6865844/
https://pubmed.ncbi.nlm.nih.gov/30135763/
https://pubmed.ncbi.nlm.nih.gov/27655039/
https://www.sciencedirect.com/science/article/pii/S2214782919300107
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2730782
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8665390/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8665390/
https://academic.oup.com/jpart/article-abstract/32/3/473/6387806?redirectedFrom=fulltext
https://academic.oup.com/jpart/article/27/1/197/2629303
https://www.tandfonline.com/doi/full/10.1080/01900692.2014.955195
https://www.cambridge.org/core/journals/bjpsych-open/article/unlocking-the-potential-for-digital-mental-health-technologies-in-the-uk-a-delphi-exercise/76970961D0034AB345B5C169408B680D
https://www.cambridge.org/core/journals/bjpsych-open/article/unlocking-the-potential-for-digital-mental-health-technologies-in-the-uk-a-delphi-exercise/76970961D0034AB345B5C169408B680D
https://www.sciencedirect.com/science/article/pii/S2214782922000513
https://www.sciencedirect.com/science/article/pii/S2214782922000513
https://books.google.ee/books?id=xrYYZ6Jcfv0C&lr=&source=gbs_navlinks_s
https://books.google.ee/books?id=xrYYZ6Jcfv0C&lr=&source=gbs_navlinks_s
https://www.thelancet.com/journals/lanpsy/article/PIIS2215-0366(15)00505-2/abstract?showall=true%3D
https://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(18)31612-X.pdf
https://health.ec.europa.eu/system/files/2020-02/2018_healthatglance_rep_en_0.pdf
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technology in healthcare may be altogether outdated by the time it is validated and 
verified (Mohr et al., 2017; Mohr et al., 2017).  

Indeed, the pace of progress and the replacement of applications by new versions may 
cause concerns among patients and professionals alike (Bertl et al., 2022; Torous et al., 
2020; Bhugra et al., 2017; Torous et al., 2017). The centrality of technology to digital mental 
health means that the characteristics of a specific user interface may influence the 
therapeutic relationship2 and the outcomes of intervention (Bertl et al., 2023; Berry et al., 
2017). The effects of these characteristics may not be linear. Thus, small changes may have 
daunting and unforeseen effects. In addition, should breaches of privacy occur, they may 
result in data corruption or data falsification, possible discrimination, and other problems 
related to outcome assessment and the legality of the data for use. The social repercussion 
may be equally non-linear (Bhugra et al., 2017; Gooding, 2019; McKee et al., 2019). 

Estonia seems to be the ideal test case to study the introduction of cCBT. Estonia is 
considered to be one of the most digitally advanced countries in the European Union 
(Randma-Liiv et al., 2017) and has one of most comprehensive digital ecosystems in the 
world (European Commission, 2021). The country is widely recognised as a leader in the 
digitalisation of public services (Ronzaud, 2020; Toots et al., 2017). It is often called 
e-Estonia because of its many e-services (Ronzaud, 2020) well-developed e-governance
system (Kerikmäe et al., 2021), and its excellent and widely disseminated e-health capacity 
(Ćwiklicki et al., 2020; Metsallik et al., 2019; Zilgalvis et al., 2015).

Nevertheless, in the area of digital mental health solutions, Estonia has lagged behind a 
number of ostensively less digitally advanced nations including, for example, Denmark, the 
Netherlands, Sweden, Canada and Australia. The introduction and implementation of 
digital mental health initiatives has been successful. In these countries, success has been 
ascribed to a robust combination of local and national policy initiatives, and of regulatory 
and funding mechanisms that have been put in place. As a result, digital mental health 
solutions are widely available (Burns et al., 2014; McGrath et al., 2018).  

In Estonia, even though there are no particular impediments ensconced in public policy, 
and the digital ecosystem supports the introduction and further deployment of cCBT on its 
surface, the lack of public investment in digital mental health information technologies and 
the reluctance of relevant professionals to engage with these technologies have prevented 
digital mental health initiatives from reaching their goals (Thiel et al., 2018).  

Thus, when the European Commission announced the financing of two funded projects 
to contend with the mental health needs of the population in Estonia, it was widely 
anticipated that both projects would be implemented successfully and adopted rapidly. 
The two projects centred around a computerised form of CBT. One of the projects was 
called Preventing Depression and Improving Awareness through Networking in the EU 
(PREDI-NU) (EAAD, 2022). The second was called Management of Mental Health Disorders 
through Advanced Technology and Services – Telehealth for the Mind (MasterMind, 2018). 
The latter became known as the MasterMind project3.  

2 The level of therapeutic support means the extent of involvement by a therapist to support 
patients enrolled in a cCBT program (usually depends on the therapist). Therefore, therapeutic 
support may be low (for example, patients are introduced to cCBT programmes only), medium 
(patients are given self-directed exercises with some follow-up) or high (cCBT is included in the 
treatment plan, with Internet-assisted follow-up and discussion) (Gratzer et al., 2016; Andersson 
et al., 2014). 
3 Further information about MasterMind project is available at:  

https://ps.psychiatryonline.org/doi/10.1176/appi.ps.201600541
https://www.sciencedirect.com/science/article/abs/pii/S0957417422007965
https://www.thelancet.com/journals/lanpsy/article/PIIS2215-0366(17)30333-4/fulltext
https://pubmed.ncbi.nlm.nih.gov/28384700/
https://www.sciencedirect.com/science/article/abs/pii/S2211883723000266
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5688247/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5688247/
https://pubmed.ncbi.nlm.nih.gov/31785726/
https://pubmed.ncbi.nlm.nih.gov/31738440/
https://www.academia.edu/36961308/Three_Decades_Four_Phases_Public_Administration_Development_in_Central_and_Eastern_Europe_1989_2017
https://digital-strategy.ec.europa.eu/en/policies/desi-digital-public-services
https://www.cairn-int.info/journal-herodote-2020-2-page-267.htm
https://www.cairn-int.info/journal-herodote-2020-2-page-267.htm
https://link.springer.com/article/10.1007/s00146-020-01009-8
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-020-5034-9
https://ceur-ws.org/Vol-2336/MMHS2018_invited.pdf
https://www.politics.ox.ac.uk/materials/centres/cyber-studies/Working_Paper_No.2_Zilgalvis_Jungmann.pdf
https://www.researchgate.net/publication/324832003_Strategies_for_adopting_and_strengthening_e-mental_health_The_Sax_Institute_Strategies_for_adopting_and_strengthening_e-mental_health_A_review_of_the_evidence
https://www.mentalhealthcommission.ca/sites/default/files/2018-09/E_Mental_Health_Implementation_Toolkit_2018_eng.pdf
http://www.eaad.net/research/past-research-projects/predi-nu
http://www.eaad.net/research/past-research-projects/predi-nu
https://web.archive.org/web/20160324223018/http:/mastermind-project.eu/
https://cordis.europa.eu/project/id/621000
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4771536/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3918007/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3918007/
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The author of this thesis was appointed to serve as the project manager of the 
MasterMind project in 2014. She participated in the introduction and deployment of 
MasterMind project and this experience prompted an abiding interest in the study 
of mental health services delivered through information technologies and the 
assessment of their deployment, implementation and impact. This counter-intuitive 
outcome prompted a number of questions about digital or (e-)health services and 
ultimately led the author of this study to seek to position and understand this failure 
in a wider context. 

The MasterMind project was intended to study the management of depression 
using information technology (then called as information communication technology 
or ICT). The primary goal of the project was to assess the impact of two technologies 
on depression. The first technology was cCBT. The second was the use of video 
conferencing for collaborative care and treatment for depression (ccVC). The second 
goal was to recruit a cohort of at least 5,000 patients across 9 EU and Associated 
Countries. ccVC was not piloted in Estonia.  

Notwithstanding the wide availability of a variety of existing cCBT software 
programmes, Estonia piloted additionally a CBT Basic App mobile application 
developed specifically and uniquely for use in Estonia. Thus, Estonia piloted two cCBT 
programmes in sequence: first, an iFightDepression software program between 
2014–2017, and second, a CBT Basic App mobile application between 2016–2017. 
The iFightDepression software program was deployed because it had already been 
translated into Estonian and had been introduced in conjunction with the PREDI-NU 
project between 2011–2014. The CBT Basic App mobile application was deployed for 
its ease of use, modern design and availability in Russian.  

With an advanced digital eco-system already in place, Estonia should seemingly 
have offered a fertile field for the implementation of comprehensive digital mental 
health services to complement other aspects of digital or (e-)health systems already 
in place. Surprisingly, and in the face of all expectations to the contrary, the 
implementation of both projects in Estonia (PREDI-NU and MasterMind) failed. The 
failure of MasterMind project to deploy cCBT was rather unexpected and 
disconcerting.  

These circumstances provided an ideal setting in which to study the reasons for 
the failure of implementing cCBT in Estonia, as well as to a failure analysis of digital 
health services more broadly. As a consequence of this analysis, this research offers 
recommendations on how to improve patient-facing digital mental health services 
and effectively integrate the advancements in HCIT into digital health systems in a 
more comprehensive and effective manner.   

1.1 Focus of the Thesis 
This thesis examines the characteristics of the programmes piloted in Estonia to highlight 
and study the flaws in deployment of the MasterMind project that impeded the 
successful implementation of cCBT. It is focused on the matters of, and the circumstances 
around introduction, deployment and adoption. It does not focus on the technology 
underlying the cCBT program. 

(i) https://cordis.europa.eu/project/id/621000 and
(ii) https://web.archive.org/web/20160324223018/http://mastermind-project.eu/

https://cordis.europa.eu/project/id/621000
https://web.archive.org/web/20160324223018/http:/mastermind-project.eu/
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The investigations conducted during this study examine the way MasterMind project 
was ushered in between March 2014 and March 2017. The thesis applies a failure analysis 
methodology for digital health services. While a variety of technology-based frameworks 
have emerged, they have not been consistently applied nor demonstrated adequacy in 
assessing failure of digital health services. 

The first question that must addressed is whether we can be sure that the 
implementation of cCBT in Estonia really failed, and the basis on which we can reach 
that conclusion.  

cCBT programmes were implemented initially as part of the broad MasterMind project 
initiative across 9 EU and Associated Countries: Denmark, Scotland, Wales, the 
Netherlands, Spain, Italy, Turkey, Germany, Norway, Estonia and Greenland. Of the 
countries listed, cCBT programmes were successfully implemented in Scotland, the 
Netherlands, Germany, Aragon and Barcelona (specific regions of Spain), Veneto (a specific 
region in Italy) and Turkey (MasterMind, 2018). Successful implementation throughout the 
EU was defined in terms of the number of patients recruited relative to a target recruitment 
figure to be achieved as of February 1st, 2017. Thus, successful recruitment was achieved 
in 7/11 regions, or 64%. The Estonian deployment of cCBT, however and therefore the 
implementation of MasterMind project (in Estonia), failed. 

The second overarching question is what we can extract managerially, socially and 
medically from studying a project of this importance. There is ample potential for 
meaningful impact and social benefit. With this on background, an appropriately critical, 
but also comprehensive and ultimately constructive approach to failure analysis is of the 
highest priority (Heeks, 2003). The development of such an approach has been the key 
motivation for this study.  

A framework for defining success and failure in project implementation has been 
applied. A conceptual framework of cCBT failure in a digitalised context is then provided. 

The overarching aim of this research, therefore, extends beyond the examination of the 
specifics of the failed implementation of cCBT program in Estonia as part of the 
MasterMind project. It is imperative to elicit insights into its failure, to induce hypotheses 
of causation, to generate recommendations for enhancing patient-facing digital mental 
health services and to learn how to integrate advancements in HCIT into digital health 
systems generally. 

Given the background of the case study under analysis, the following are the salient 
research questions: 

1. How was cCBT implemented in Estonia? (RQ1) 
2. What were the reasons and factors that contributed to the failure of cCBT 

implementation in Estonia? (RQ2) 
3. What lessons can be learnt from cCBT implementation failure in Estonia to 

prevent failures of implementing other but similar digital health initiatives in 
future? (RQ3) 

To answer these research questions, it is useful to begin by probing the content and 
context of digital mental health initiative in Estonia and compare this initiative to other 
relevant experience in the field. For this purpose, the thesis utilised the case study 
methodology. 

https://web.archive.org/web/20160324223018/http:/mastermind-project.eu/
https://www.researchgate.net/publication/281562385_Most_eGovernment-for-development_projects_fail_How_can_risks_be_reduced
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The critical element, perhaps even the decisive factor contributing to the failure of the 
cCBT implementation in Estonia was a failure to recruit4 practitioners and patients 
effectively. Both groups must be engaged.  

The numbers are telling. In a pilot survey of Estonian healthcare professionals (n = 20) 
more than half expected that patients would benefit from cCBT (II). Fifteen respondents, 
for example, believed cCBT ought to be an integral and necessary part of psychiatric care 
that ought to be available for the population at large (II). Nevertheless, only 56 (18.7%) 
patients were successfully recruited from a very modest target number of 300 patients 
(IV). The failure to recruit professionals and patients could be viewed as the downfall of 
the project and the key factor leading to its failure.  

The failure to recruit can be ascribed to a number of factors and biases. First, despite 
their assurances to the contrary, many practitioners may not have actually supported the 
dissemination of cCBT because of a belief that the lack of face-to-face doctor-patient 
communication would render it less effective than traditional psychotherapy (II). Second, 
even though cCBT seemed effective in mild to moderate depression, the community of 
practitioners had mixed reactions to use of cCBT for severe mental disorders. Finally, 
therapists were concerned that cCBT would increase their workload to the extent and in 
ways that it lowered the quality of patient care (II). Unfortunately, there were insufficient 
data to determine more specifically the basis on which practitioners formulated these 
opinions. 

The failure to recruit was the critical element both because recruitment as an 
endpoint was both hard and measurable, and because it was the sine qua non to the 
success of the project. Had recruitment proved successful, studies around other critical 
measures, including effectiveness, cost-effectiveness, cost efficiency and public policy 
related to these measures would have followed. In the absence of adequate recruitment, 
however, such underlying data were not present.  

The exercise of studying the failure of cCBT introduction in Estonia is more beneficial 
and revealing than the studying success stories around digital health incentives 
elsewhere. As noted by Karl Popper (1959), the success or failure of predictions is to be 
attributed not to the laws from which they are derived, but rather to the alignment or 
misalignment of these laws with the actual constitution of nature. Hence the impetus to 
review and analyse the causes of failure systematically.  

Among the various theoretical and analytical frameworks that have been applied to 
the study of failure analysis, the most pertinent to this research is the context-oriented 
framework developed by Sauer (1993) to study failures in information systems (IS). Sauer 
(1993) relates IS failure to the organisational context (Kim et al., 2005). He construes IS 
failure, moreover, as failure of innovation process in an uncertain and constantly 
changeable environment (Toots, 2019). 

Failure, he concludes, results in a “system abandonment due to stakeholder 
dissatisfaction” (Sauer, 1993; Toots, 2019, p. 548), to an extent that, “there is no longer 
enough support to sustain it” (Fitzgerald et al., 2005, p. 245). Whether the lack of support 
merely reflects failure or whether it results in failure is a question that will not be 
addressed here. Nevertheless, according to Sauer (1993), projects will ultimately, and 
perhaps even inevitably fail irretrievably if a project organisation lacks support and fails 
to manage the system (Dwivedi et al., 2015). 

4 Whether failure to recruit inevitably defines or results in overall project failure is an important 
question that merits further discussion. The answer is not as cut and dried as might be expected.  

https://mastermind-project.eu/wp-content/uploads/2018/02/MasterMind-D6.5-v2.0-Final-Trial-Report_2nd-Wave.pdf
https://www.researchgate.net/publication/237742622_A_Framework_for_Analysis_of_Systems_Failure_in_Information_Systems_Integration
https://www.researchgate.net/publication/220393199_The_turnaround_of_the_London_Ambulance_Service_Computer-Aided_Despatch_system_LASCAD
https://link.springer.com/article/10.1007/s10796-014-9500-y


 

17 

Sauer’s (1993) framework draws upon on three main components that constitute 
what he called a triangle of dependencies: (i) an IS; (ii) project organisation and (iii) 
supporters. The triangle of dependencies, he described, function within the context of 
an environment (Kim et al., 2005). He considers the environment to be the forth element 
(Fitzgerald et al., 2005). These four elements are often called as contextual or 
termination factors (Mukherjee, 2008; Dwivedi et al., 2015). 

The HCIT domain is inherently complex. Failures in HCIT not only involve the 
commonly mentioned determinants but also encompass failures in innovation. Sauer’s 
framework does not adequately incorporate the role of innovation. For this reason, the 
author of this dissertation drew on an additional model in rounding out an explanation 
of the failure of cCBT deployment. This model was developed from Regina Herzlinger’s 
model of innovation and impairments of innovation in health care (Herzlinger, 2006). 

1.2 The Structure of the Thesis 
This thesis investigates cCBT implementation failure in Estonia. It comprises original 
articles, co-authored by colleagues with diverse competencies and disciplines, as 
presented on the page 7. In the absence of multidisciplinary collaboration, this 
research endeavour would not have been feasible. The author specifically focused on 
perceived usefulness5 and satisfaction of healthcare professionals when applying cCBT 
in their daily routine practice (II, IV) and public administration of mental health policy 
(I, III). Noteworthy, the earliest technology acceptance model used to explain the 
individuals’ decision to accept, use or reject technological innovations and linked new 
technology adoption and acceptance to two basic measures: (i) perceived usefulness 
(utility) by the user and perceived ease of use (simplicity) by the user (Davis, 1989). 
The balance between the perceived usefulness and ease of use influences user 
motivation (Safi et al., 2018). Concomitantly, individual's motivation is higher if the 
technology is easy to use in terms of understanding how to use it, and in terms of the 
benefits the technology may provide. 

Additionally, paper V is a comparative study investigating the effectiveness of guided 
cCBT programmes in different healthcare systems where such programmes have been 
successfully implemented. The case study of this research is based on these research 
articles. The results of these research articles provide an historical and psychosocial 
context for the case analysis. The contribution of the articles to answer the three 
research questions is provided below. 

The first two research questions (1. How was cCBT implemented in Estonia? 2. What 
were the reasons and factors that contributed to the failure of cCBT implementation in 
Estonia?) are analysed in the articles I, II and III. The analysis reveals that the lack of 
public investment in, and governmental support for e-mental health interventions 
(comprehensive online diagnosis and treatment for mental illness) have hindered the 
comprehensive implementation of e-mental health initiatives in the public mental health 
sector in Estonia. The research papers present and discuss the factors that interfered 
with the adoption of e-mental health solutions and impeded its further implementation 
in Estonia. Additionally, the articles pose questions about the benefits and risks that 
emerge when comparing cCBT to face-to-face care and how funding and delivery 
mechanisms as well as the legal framework can reduce the burden and cost of care and 

 
5 Perceived usefulness is defined as user’s subjective evaluation on how a new technology (here 
software) can improve the workflow and job performance (Safi et al., 2018). 

https://www.researchgate.net/publication/237742622_A_Framework_for_Analysis_of_Systems_Failure_in_Information_Systems_Integration
https://www.researchgate.net/publication/220393199_The_turnaround_of_the_London_Ambulance_Service_Computer-Aided_Despatch_system_LASCAD
https://thescipub.com/pdf/jssp.2008.308.319.pdf
https://link.springer.com/article/10.1007/s10796-014-9500-y
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6299231/
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improve the delivery of mental health services and mental health outcomes. 
Furthermore, article III addresses the proliferation of e-mental health in Estonia during 
the Covid-19 pandemic and elucidates the ways in which seemingly insuperable obstacles 
to the implementation of e-mental health were largely overcome. The opportunities and 
benefits that e-mental health provides are further analysed.  

Lastly, article II and report IV provide insights and help to analyse the perceived 
usefulness and satisfaction of healthcare professionals when applying cCBT in their daily 
routine practice. The results showed that healthcare professionals were, in general, in 
favour of broadening the options available to improve the well-being of patients, 
however, they also expressed concerns around the suitability of cCBT for patients with 
more severe psychiatric conditions. 

As noted earlier, some healthcare professionals considered cCBT less effective than 
traditional psychotherapy because of the lack of a direct physician-patient therapeutic 
relationship. They also were worried about increases in their own workload as a 
consequence of cCBT and feared that an increased workload might result in a lowered 
standard of care and increases in potential medical liability. Finally, healthcare 
professionals were often put off by a combination of the inherent limitations of the 
program and were dissuaded by lack of adequate technical support. 

Finally, the answer to third research question is provided in this thesis (section 6) and 
supported by the international experience gained from other countries as analysed in 
the article V and report IV. The results from this analysis showed that guided cCBT is 
more effective in combination with other methods of care delivery (i.e., cCBT plus 
standard of care, which may entail combinations of medications, psychotherapy and 
other modalities) for treatment purposes. Furthermore, the analysis revealed that while 
guided cCBT can be shown to offer some improvement in the control of mental disorders, 
it fails to demonstrate consistent improvement or to replace face-to-face therapy. 

This thesis provides a comprehensive overview of the research conducted in these 
articles and is organised along the lines of these three topics. The research articles are 
presented in the form of a case study and contribute to answering the research questions 
in the following 6 sections.  

Section 2 starts out with the methodology of the thesis in which the underlying articles 
are described. In the following section (3) the theoretical background of the study of 
failure analysis including frameworks for failure analysis in HCIT is presented. Section 4 
starts out with the background of the case study. It examines Estonia as a valid testing 
ground for digital health services and sets out the failure analysis of cCBT implementation 
in Estonia using the contextual framework of Sauer (1993) and the operational 
framework of Herzlinger (2006). In section 5, the thesis provides a comprehensive 
discussion of the results of the analysis including the reasons of the failure of cCBT 
implementation in Estonia and limitations of the current study. The thesis concludes 
(chapter 6) with a summary of answers to research questions and recommendations that 
shall be considered.  
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2 Research Methodology 
This thesis applies an explanatory case study approach as the main research 
methodology. 

2.1 Case Study Research 
From an academic perspective, the case study methodology represents a respected and 
notably well-established approach to information technology research (Benbasat et al., 
1987). In particular, as emphasised by Recker (2013) and Walsham (1995), case study 
facilitates the explanation of complex interactive dynamics amongst information systems 
on the one hand, and of technology on the other. Additionally, case study methodology 
guides the understanding of key characteristics, meanings, and implications of the 
matters under consideration (McCombes, 2023). Finally, this methodology can also 
provide new insights for decision-making, policy development, and the establishment of 
best practices across various disciplines (Blatter et al., 2012; Hassan, 2022). Thus, the 
study of the MasterMind project was developed as an explanatory case study which 
focused on a single phenomenon in a real-life context (Yin, 2018). The single 
phenomenon was the failure to recruit practitioners and patients. Some additional 
observations might be in order. 

First, the deployment of cCBT in Estonia was selected as an explanatory case study for 
several reasons. This is due to access to available data. A case study methodology is 
instrumental in elucidating an original issue within a specific context, drawing upon a 
range of data sources (Baxter et al., 2008). Overall, a case study delves into a specific 
problem rooted in a real-world situation applying original information as methodological 
instrument (Herrera et al., 2016).  

Case studies are commonly used to gain contextual, in-depth knowledge about a 
specific real-world subject. As mentioned earlier, the author of this thesis was involved 
in the MasterMind project and had an opportunity to do observation and collect data. 
Given that Estonia possesses an effective and widely disseminated e-health system, the 
context in which the cCBT was introduced and deployed seemed highly conducive to 
successful recruitment. Hence, cCBT implementation in Estonia served as a suitable case 
for this study. 

Second, a case study offers rich contextual information and a nuanced understanding 
of a specific phenomenon, thereby contributing to the development and refinement of 
theoretical frameworks (Robson et al., 2020). Contextualising failure opens a window on 
its components (Sauer, 1993; Van Der Blonk, 2003). While it is well understood that single 
case studies are unable to reveal generalisable statistical insights, they are still capable 
of informing theory providing useful guidance. 

Third, the explanatory case study approach is selected because it is particularly useful 
for discovering and analysing the reasons of cCBT implementation failure in Estonia in-
depth and why the expected outcomes were not reached.  

Yin (2018) explained that the explanatory case study methodology is particularly 
effective due to its contemporary focus on phenomena within real-life situations, where 
the researcher has limited control over the occurrence of events. This approach enables 
the researcher to minimise potential biases that may arise during observations.  

Yin (2018) also argued that a properly designed and executed explanatory case study 
has the potential to generate highly credible and generalisable conclusions. Therefore, 
while the analysis of a cCBT implementation failure in a highly digitised country like 

https://www.scribbr.com/methodology/case-study/
https://researchmethod.net/explanatory-research/
https://www.sciencedirect.com/topics/computer-science/case-study-method
https://www.researchgate.net/publication/339302390_Triangulation_in_industrial_qualitative_case_study_research_Widening_the_scope


20 

Estonia may not directly produce externally valid statements applicable to the 
implementation of digital health services worldwide, it can serve as a basis for 
analytical generalisation (George et al., 2005; Miles et al., 2014; Yin, 2018).  

The primary goal of this case study is to expand and further generalise existing 
concepts and theories rather than to extrapolate probabilities through statistical 
generalisation or serving design purposes (Yin, 2018, p. 21). This study is intended to 
serve as a starting point for future research, including the validation and discussion of 
the findings related to cCBT implementation. 

Fourth, this study employs Sauer’s (1993) theory of failure analysis as its framework. 
According to Sauer, failure results from the interaction of internal and external 
processes. Therefore, Sauer’s theory is well-suited to explain the causal interactions 
between internal and external processes in the case. According to Sauer (1996), failure 
analysis cases are based on three criteria. The first criterium emphasises on 
stakeholders’ perception of system failure. The second criteria underline sufficient 
historical data for tracking system evolution. Lastly, the third criteria focus on access 
to contextual information for comprehensive analysis of the case. The cCBT case meets 
these three criteria.

Fifth, to conduct this research, four primary sources of data were utilised: (i) the 
pertinent literature accessed through the scientific search engines; (ii) interviews with 
health care professionals to gather insights and perspectives on the subject matter; 
(iii) online survey of stakeholders involved in the research area; and (iv) participant
observation to gain first-hand understanding and gather relevant data. By employing
these multiple data sources, a comprehensive and multi-dimensional view of the
research topic was obtained.

Given the explanation of case study selection above and considering that Estonia 
has an effective and widely disseminated e-health system, the context underlying cCBT 
introduction, deployment and adoption would appear to have been eminently suited 
to the purpose of recruitment. Thus, the MasterMind project, a cCBT initiative with a 
three-year history in Estonia, was a suitable case. 

2.2 Methods of Data Collection and Analysis 
Data for the case study were elicited through document analysis including project 
reports from 2014–2017 (MasterMind, 2018), project notes, meeting notes, emails, 
personal notes and working papers beginning in 2014 and extending through the 
duration of the project. Access to and collection of data for the case study was 
facilitated by the thesis author’s appointment as project manager for MasterMind at 
TalTech in 2014. Policy documents, project reports papers and newspaper articles 
relevant to the study and healthcare statistical data were referenced and incorporated. 
The project notes included comprehensive statistics on data utilisation. Finally, 
personal and group interviews with participating health care professionals were 
conducted in September of 2016, and online survey was conducted in April of 2017. 
During the project lifetime, demographic data of healthcare professionals and patients 
as well as their perceived satisfaction and usability with the cCBT were assessed 
through a variety of questionnaires. A small number of patients were interviewed 
casually in 2016 but the number of patients was insufficient to support useful 
conclusions. Nevertheless, these conversations successfully provided a non-statistical 
signal reflecting patient attitudes towards the platform. 

https://www.sciencedirect.com/science/article/pii/S0740624X22001174#bb0190
https://www.sciencedirect.com/science/article/pii/S0740624X22001174#bb0375
https://www.sciencedirect.com/science/article/pii/S0740624X22001174#bb0630
https://web.archive.org/web/20160324223018/http:/mastermind-project.eu/
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The following paragraphs provide additional details on the methods applied in the 
publications. This thesis utilises multiple methods to gather data on subject. The 
triangulation is needed to develop better understanding of the case study. Table 1 
provides a concise summary of the methodologies applied in the research articles 
contributing to the development of this doctoral thesis. 

Systematic literature reviews are applied to synthesise research findings in a 
systematic, transparent, and reproducible way (Davis et al., 2014). This method has been 
widely implemented in software engineering to evaluate research topic trustworthiness 
and severity (Kitchenham et al., 2007; Kitchenham et al., 2009). Furthermore, systematic 
literature reviews add value to the development and maintenance of software by 
integrating research evidence with practical experience and human values in the decision 
making process (Kitchenham et al., 2005).  

This thesis incorporates research publications and conducts an analysis of the 
pertinent literature to identify, compile, critically appraise previous research and 
summarise the available empirical evidence to answer research questions in the articles 
I–III and V (Liberati et al., 2009;  Higgins et al., 2022). A literature review has the power 
to address research questions by integrating findings and perspectives from multiple 
empirical studies, surpassing the capabilities of any single study alone (Snyder, 2019). 
Although, systematic literature reviews are prone to biases (Jackson et al., 2017), the 
method of reviewing articles in a transparent way lead to the objective evaluation and 
analysis of the available empirical data, minimising bias and facilitating the generalisation 
of research findings (Snyder, 2019; Delios et al., 2022). Therefore, in the areas where 
research is needed, effective and properly conducted systematic literature reviews 
contribute to the advancement of knowledge and the development of theoretical 
frameworks and conceptual models (Snyder, 2019; Webster et al., 2002). 

Given that introduction, deployment, adoption and support of cCBT are approached 
from a variety of perspectives, the systematic literature reviews provided an overview of 
studies on effectiveness, satisfaction, adoption and implementation in healthcare 
settings, as well as on regulation and governance level. The results of the literature 
reviews are presented in publications I–V. The pertinent literature was retrieved using 
search terms extracted from academic research publications, reports and policy 
documents related to the topic. The information was collected through generic 
databases in English (Science Direct, PUBMED, SCOPUS, Web of Science) as well as 
specific databases for guidelines and standards. The selection of the results was based 
on the following criteria: (i) relevance to the objective, (ii) recency, and (iii) provenance. 

The results from the desk research were verified and validated through the interviews, 
online surveys, and participant observation.  

The qualitative methods used in the publications (II, IV) were aimed at in-depth and 
extensive understanding of the research theme primarily through the interviews and 
surveys with health care professionals, and participant observation. According to 
Bertrand and Hughes (2017) interviews are a useful method for data collection for at 
least three reasons: (i) interviews provide interviewees opportunity to respond to 
questions by their own terms, (ii) verbal answers are more informative compared to 
written answers, and (iii) interviews help to clarify from the participants what has been 
observed. The interviews conducted with health care professionals were semi-structured 
focus group interviews, lasted for 90 minutes. These interviews were conducted in a face-
to-face context except for one individual interview that was conducted online. The focus 

https://link.springer.com/article/10.1186/2193-1801-3-511
https://www.researchgate.net/publication/302924724_Guidelines_for_performing_Systematic_Literature_Reviews_in_Software_Engineering
https://www.sciencedirect.com/science/article/pii/S0950584908001390?casa_token=cLysBJWXVE0AAAAA:LsRRgLfo_VbYse6dPESXTvT9Q_OQsMtErB2E5_454KmpMunnJvR0OMkuwT2mdvfeXEIiXxWt#bib5
https://ieeexplore.ieee.org/abstract/document/1317449?casa_token=J2hwP2TIk_8AAAAA:Ul8x4E5lSyIVPw_bbY84fhrk7GRolV4a7-cB1IAmstjlRCIyTMRm2Q_eIRHt26x-WUeOHCNGU6k
https://www.acpjournals.org/doi/full/10.7326/0003-4819-151-4-200908180-00136
https://training.cochrane.org/handbook/current
https://link.springer.com/article/10.1007/s11606-017-4236-2
https://www.sciencedirect.com/science/article/pii/S0148296319304564#bb0050
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9335312/
https://www.jstor.org/stable/4132319?casa_token=2_Pg8qiJfaAAAAAA%3A2XawvVCbk2X2tpMLHoAwObIId0CZBHAQBwZhV2vfgd7L-qguNUjkvEvjfLXgydRCBTwcQOM186DViMMsaCHFmPP9nW_TQ-6I-ejfBI6v-sLtuER0CA
https://www.amazon.com/Media-Research-Methods-Audiences-Institutions/dp/1137552158
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group interviews were time efficient, providing participants with an opportunity to be 
actively involved in the discussion (George, 2012; Morgan, 1996).  

Lastly, in-person interviews are considered to be the gold standard in qualitative 
research in regard to validity and quality of response (Rahman, 2015). Nevertheless, the 
quality of the interviews, as well as technical difficulties that might arise (e.g., training and 
skills of moderator in generating the data and the group itself) may impact the value of the 
results (Creswell et al., 2016; Morgan, 1996). 

In this study, the interviews with clinical personnel were intended primarily to elicit 
impressions of needs of patients, the needs of professionals during the project 
implementation, the nature, quality and safety of cCBT in daily practice, the circumstances 
under which patients dropped out of the study, professional satisfaction with the services 
and program usability, factors facilitating and inhibiting adoption, and ideas around ideal 
implementation (II, IV). The output from the interviews was transcribed and systematically 
analysed across various thematic areas. This approach allowed for a comprehensive 
understanding of the data collected during the interviews. As most healthcare 
professionals who participated in the interviews held positions as heads of primary care 
centres, questions pertaining to the implementation of cCBT at the organisational level 
were directed towards them.   

In addition to the qualitative methods of data collection introduced above, a qualitative 
survey was conducted to complete the interviews with health care professionals since the 
knowledge gained from the interviews and observation could have been misunderstood or 
misinterpreted and insufficiently discussed due to time limitations. Qualitative surveys aim 
to determine the heterogeneity of the research field within a given population (Jansen, 
2010) and can elicit information about the attitudes of the participants that are difficult to 
measure using observational techniques (Glasow, 2005; McIntyre, 1999). Therefore, 
qualitative surveys allow to analyse the meanings and experiences of that population 
(Jansen, 2010).  

For the purposes of this study, the online survey consisting of self-administered 
questionnaire directed at selected target group of participants having had experience with 
cCBT (II). Given the workload of the health care professionals, the survey was considered 
as one of the cost-efficient research methods requiring minimum resources (time). The 
survey aimed to identify the attitudes of health care professionals to cCBT including the 
needs, practical (technical), organisational, financial and legal limitations and opportunities 
in integrating cCBT into clinical and primary care practice (II). In present study (article II), 
the sample consisted of 22 health care professionals, and even though the sample might 
be criticised as small and inadequate representation, it is still adequate and of sufficient 
size given the time period when cCBT was introduced and piloted in Estonia. The survey 
included twenty-four open-ended and seven multiple choice questions covering three 
thematic areas. Health care professionals’ views served to guide the recommendations 
around implementation strategies summarised in article II. 

For the purposes of studying perceived satisfaction and usability with the cCBT 
programmes among health care professionals, two questionnaires were addressed. First, 
data were collected through the Client Satisfaction Questionnaire (CSQ-3), containing items 
3, 7 and 8 of the CSQ-8 (IV). Empirically, these items are the most salient for the 
measurement of satisfaction with service and are used to provide a maximum amount of 
efficiency in obtaining data. The health care professional’s perception of usability was 
measured with the System Usability Scale (SUS) (IV). These questionnaires are the most 
frequently used and referenced in measuring usability in European studies.  

https://journals.sagepub.com/doi/pdf/10.1177/0092055x12465295?casa_token=11EFUtLHwoYAAAAA:_j8duRYrkMwBjwhEKcCnhmXKzYtvxncVP4CccF8GA1movk8z0mL7Nh19CE5ILof6Rmcu0Bh5aYE
https://www.annualreviews.org/doi/pdf/10.1146/annurev.soc.22.1.129?casa_token=hUTxqRtFiOUAAAAA:yaOCvyeoPX1Ybhtlyd4sAYGy9C9FSQlivLWLBiPqiX4dc9D2W9L8dYxOUPbyuLw6BxckqvGG03NB
https://books.google.ee/books?id=DLbBDQAAQBAJ&dq=Creswell+JW+Qualitative+Inquiry+and+Research+Design:+Choosing+Among+Five+Approaches:+International+Student+Edition+2007+Thousand+Oaks,+California+Sage+Publications+&lr=&source=gbs_navlinks_s
http://www.uky.edu/%7Ekdbrad2/EPE619/Handouts/SurveyResearchReading.pdf
https://archive.org/details/practicalskeptic00lisa/page/n3/mode/2up
https://www.researchgate.net/publication/45194054_The_Logic_of_Qualitative_Survey_Research_and_its_Position_in_the_Field_of_Social_Research_Methods
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Observation is recognised as one of the four core and essential research methods to 
gain knowledge about a specific environment (Adler et al., 1994). Its value lies in 
providing researchers with systematic means to gain insights into organisations and 
understand phenomena or group perspectives within their natural settings (Baker, 2006; 
Iacono et al., 2009; Gorman et al., 2005). Observation as a scientific method for data 
collection is considered either as supplemental qualitative method to corroborate 
research findings systematically or as the main method focusing on specific research 
questions (Jamshed, 2014; Ciesielska et al., 2018).  

In this study, participant observation was undertaken by the author of this thesis as 
she was appointed as project manager for MasterMind at TalTech in 2014. The observed 
environment consisted of primary health care settings and the population observed – 
health care professionals. While the results of observation is a function of the knowledge, 
expectations and previous experiences of the observer (Kraus, 2023), the criticisms refer 
to the risk of personal bias of the researcher possibly affecting the results of 
interpretation (Grinnell, 2013; Kraus, 2023).  

Table 1. Data Collection Methods of the Publications (Source: Author) 

Article Research questions Data collection 
methods 

I Why have e-mental health innovations not been readily 
embraced? 
What are the benefits and risks of cCBTs compared to 
face-to-face care?  
What are the funding and delivery mechanisms 
supporting the use of cCBT in Estonia? 
What regulatory framework is required if the e-mental 
health solutions adopted in Estonia are to reduce the 
burden and cost of care and improve the sustainability 
of health services and mental health outcomes? 

Systematic 
literature review, 
observation 

II What are the limitations and barriers for the 
implementation of cCBT in primary care in Estonia?  
What are the experiences and attitudes of healthcare 
professionals regarding cCBT and its legalization? 

Systematic 
literature review, 
qualitative self-
administered 
online survey 

III How has the pandemic supported changes to the 
implementation of e-mental health treatments? 

Systematic 
literature review 

IV What is the perceived usefulness and satisfaction of 
healthcare professionals when applying cCBT? 

Interviews, 
questionnaires 
(CSQ-3, SUS), 
observation 

V What is the global experience of cCBT in primary care?  
Does cCBT work in the ‘real world’ in general practice?  
How reliable are the results from randomised control 
trials? 

Systematic 
literature review 

https://www.worldcat.org/title/handbook-of-qualitative-research/oclc/29029458
https://www.researchgate.net/publication/329648783_GORMAN_GE_and_CLAYTON_P_Qualitative_Research_for_the_Information_Professional_A_Practical_Handbook_London_Facet_Publishing_2005
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4194943/#ref11
https://link-springer-com.ezproxy.tlu.ee/chapter/10.1007/978-3-319-65442-3_2
https://link-springer-com.ezproxy.tlu.ee/article/10.1007/s11191-023-00422-x
https://link-springer-com.ezproxy.tlu.ee/article/10.1007/s11948-012-9376-5
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3 Theoretical Background 
Failure analysis is designed to test against rigorous real-world standards of use. This is 
important because critical projects and products should be designed optimally to 
withstand any worst-case scenario. The latter, however, may vary in different 
environments. 

Best practice in failure analysis requires specifying a standard of certainty. 
Explanations can be characterised as possible, likely, or definitive. The greatest 
advantage of objective failure analysis is that it does not judge the failure, the extent 
of failure or the causes of failure in advance. It focuses on a chain of causation rather 
than a single necessary cause (see Sauer framework, Figure 1). 

One form of failure analysis is a matter of phased quality control – an important 
operational feature of software development (Booch, 2018; Campbell-Kelly, 2007; 
Lehr, 1984). Initially, failure analysis was focused on technical matters such as 
programming and software routines. Therefore, there is yet a tendency to think of HCIT 
failures in terms of technology alone (Kaplan et al., 2009).  

In this study, the term failure analysis is a process that seeks to explain how and why 
project failed. It aims to understand both the events implicated in the failure, and to 
forestall similar events from happening in the future. It also seeks to uncover 
vulnerabilities in project planning and implementation, and errors in the innovation 
itself, communication and promotion processes. Therefore, in this section the author 
of this dissertation seeks to enrich the discourse on digital health services by 
introducing the concept of failure analysis. Given that digital health technologies form 
an integral part of the intricate health system, the application of failure analysis in this 
domain offers valuable perspectives for enhancing the delivery of digital or e-health 
services. Therefore, a thorough investigation of the causative factors behind the failure 
of digital health implementation is necessary. These factors encompass resource 
scarcity and stakeholder engagement (Föhn et al., 2023; Amirkhanyan, 2006), 
resistance to change and workflow disruptions (Zhu, 2017; Armbruster et al., 2013), 
inadequate political commitment, evaluation and monitoring (Frieden, 2014), limited 
user acceptance and engagement (Moynihan et al., 2012), and legal and regulatory 
obstacles (Gostin, 2000). 

The focus of this thesis is to interpret the unsuccessful deployment of health 
technologies as a project implementation failure. To this end, this section initially 
offers a background on failure analysis, followed by defining what constitutes success 
and failure in project implementation. Subsequently, it presents a detailed overview 
of failure analysis in the deployment of digital health technologies, specifically 
highlighting why the healthcare sector experiences a significantly higher failure rate 
compared to projects involving only information systems. It is crucial to understand 
the failure in deploying health technologies, especially in the context of patient-facing 
therapeutic programs like cCBT, given that this area of research is currently 
underdeveloped. To delve deeper into this, the fifth part of this section introduces two 
frameworks that can be used to study the failure of digital health technologies: Sauer’s 
Triangle of Dependencies (Sauer, 1993) and Herzlinger’s Six Factor Framework 
(Herzlinger, 2006). These frameworks serve as valuable tools for understanding the 
failure process of information systems and identifying the key factors that contribute 
to successful deployment or, in other words, failure prevention. Finally, a summary of 
the frameworks used for failure analysis is presented at the conclusion of this section. 

http://ieeecs.cdn.csdl.public.s3.amazonaws.com/mags/so/2018/05/extras/mso2018050108s1.pdf
https://www.researchgate.net/publication/3331253_The_History_of_the_History_of_Software
https://pubmed.ncbi.nlm.nih.gov/10278224/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2732244/
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3.1 Failure Analysis of Digital Health Implementation 
In this study, the term failure analysis refers to a process that seeks to explain how and 
why project failed. It aims to understand both the events implicated in the failure, and 
how to forestall failure of implementing digital health technologies in the future. It also 
seeks to uncover vulnerabilities in project planning and implementation, and errors in 
the innovation itself, communication and promotion processes. 

Failure analysis is applied across various domains, such as innovation (Bleda et al., 
2013), strategic planning (Lauenstein, 1986; Mintzberg, 1994; Mendenhall, 2023), 
change management (Decker et al., 2012) and governance (White, 2022; Howlett et al., 
2017). Over time, failure analysis expanded its focus beyond technical aspects to include 
vulnerability prevention, response and detection6 (Martinez, 2019; Revdebug, 2020). 
Failure analysis became instrumental in optimising performance, enhancing interactions, 
ensuring data security, and improving user-friendliness (Martinez, 2019). This shifted the 
framework from reactive failure analysis to failure avoidance, product optimisation, 
integration and service innovation. The progress of this evolution has impacted various 
research fields, including psychology, anthropology, sociology, semiotics, pedagogy, and 
marketing. In healthcare, particularly, the significance of this evolution cannot be 
overstated (Moore, 1991; Tabbaa, 2018).  

One of the roles of failure analysis, therefore, is to elucidate, to the extent possible, 
the likely chain of causation. Causation may not always emerge as a categorical result 
from the expedient of failure analysis, but if done well, the failure analysis will yield a 
likely and plausible set of relevant explanations (Brender et al., 2006). Good failure 
analysis avoids the fallacy of causal reductionism. Causal reductionism is the assumption 
that there is only one, unitary and simple cause of a failed outcome when, in fact, the 
outcome may be more logically be attributable to a number of sufficient causes that 
acted together (Brender et al., 2006). 

The insights derived from analysing failures can shape evidence-based decision-
making and inform policy formulation. Failure analysis can facilitate knowledge sharing, 
best practices dissemination, and the identification of emerging trends and technologies 
that can drive positive change in the digital health sector. By understanding the factors 
that lead to failure, policymakers can develop more robust frameworks, regulations, and 
guidelines to mitigate risks and improve the effectiveness of digital health services 
(Sogomonjan et al., 2017). Lastly, lessons learned from failures can serve as a valuable 
resource for future planning and implementation, helping to avoid similar pitfalls and 
optimise resource allocation. As a result, more efficient and user-centred digital health 
services can be effectively shared to meet the needs of individuals and communities. 

Because of the practical importance of context, the field of failure analysis has been 
criticised for a lack of adequate theoretical models to explain the influence of contextual 
factors on project failure (Toots, 2019). It is likely that the factors that truly and aptly 
explain failure will differ in different domains. Two decades ago, Kukafka and others 
(2003, p. 218) noted that “a gap exists between the implementation of IT and the 
integration of theories and models that can be utilized to develop multi-level approaches 
to identify factors that impede usage behaviour”. This gap has yet to be closed. Its 
continued existence inspired this thesis to add to the understanding of failure analysis in 
HCIT domain.  

 
6 Over time, cybersecurity took precedence over other factors in vulnerability assessment, 
prevention and response. 

https://www.sciencedirect.com/science/article/abs/pii/S0048733313000462?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0048733313000462?via%3Dihub
https://www.emerald.com/insight/content/doi/10.1108/eb039134/full/pdf?casa_token=BzMH6hqHbYoAAAAA:t-RH1exLu17g_zpXuTn8Ujwv_QNr5TgyEAp52J82k4uAxccKe8mitkf9k_QEl0YpxFfl3c11sVcfO1lXMaIcK7RIjcWIlGWM1TJyAN3EuDDLfqRqIz8MyA
https://www.semanticscholar.org/paper/The-Fall-and-Rise-of-Strategic-Planning-Mintzberg/37423f8cf0aba270a56f2fbcb9cc701ca97dad7e
https://www.referenceforbusiness.com/management/Sc-Str/Strategic-Planning-Failure.html
https://www.abacademies.org/articles/jocccvol16no22012.pdf
https://www.cio.com/article/350219/what-is-root-cause-analysis-a-proactive-approach-to-change-management.html#:%7E:text=root%20cause%20analysis%3F-,A%20proactive%20approach%20to%20change%20management,to%20reoccur%20in%20the%20future
https://www.tandfonline.com/doi/full/10.1016/j.polsoc.2014.10.002
https://www.tandfonline.com/doi/full/10.1016/j.polsoc.2014.10.002
https://www.computer.org/publications/tech-news/trends/50-years-of-software
https://revdebug.com/blog/debugging-history-origins/
https://www.computer.org/publications/tech-news/trends/50-years-of-software
http://soloway.pbworks.com/w/file/fetch/46715502/Crossing-The-Chasm.pdf
https://medium.com/dataseries/small-is-beautiful-the-launch-failure-of-healthcare-gov-5e60f20eb967
https://pubmed.ncbi.nlm.nih.gov/16482383/
https://pubmed.ncbi.nlm.nih.gov/16482383/
https://www.sciencedirect.com/science/article/pii/S1532046403000844
https://www.sciencedirect.com/science/article/pii/S1532046403000844
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3.2 Defining Success and Failure in Project Implementation 
Any discussion of the success and failure of HCIT are likely to begin with a definition of its 
terms. To do so, the author of this thesis first analyses the definitions of success and failure 
in project implementation prior analysing failure in the deployment of digital health 
technologies. 

Success in project implementation is best defined operationally, in terms of an endpoint 
that embodies what the implementation was intended to accomplish and its goals and 
objectives. Operational aspects of an IS implementation generally fall under the heading of 
project management. The components of project management include project initiation, 
planning, execution or implementation, monitoring and control and closure. This rubric 
should also include on-time and on-budget delivery before project initiation, and the 
fulfilment of functional expectations after it (Thomas et al., 2013). Scoping the project – 
defining its extent – is generally assimilated into the planning phase. Questions around 
whose functional expectations should matter in association with determinations of project 
success or failure are rarely necessarily considered even though they should be. 

Other factors that indicate success, or at least the extent of successful implementation 
include the quality of the system, the information content, user support, usage level, user 
retention, platform dwell time, user satisfaction and overall benefit. The latter, of course, 
comprehends both subjective and objective criteria, and may be difficult to measure 
objectively (Delone et al., 2003; Ojo, 2017).  

Failure is more difficult to define. Lyytinen and Hirschheim (1988) identified four types 
of failure: (i) correspondence failure, (ii) process failure, (iii) interaction failure, and (iv) 
expectation failure. Correspondence failure refers to information system’s inability to meet 
the requirements for which the system was developed. Process failure refers to paucity of 
time, budget constraints and poor project management. Interaction failure refers to poor 
and inadequate use of the system as a result of high dissatisfaction by the users. Lastly, 
expectation failure encompasses the three preceding categories of failure and refers to the 
inability of the information system to meet stakeholders’ expectations in terms of 
correspondence, process and interaction. Sauer (1993) criticised expectation failure 
definition since it does not meet specific stakeholders’ expectations.   

Thus, failure can be defined as lack of success, as defeat, as the absence (or omission) of 
an expected or anticipated result, or as the inability to meet a desired objective. The generic 
criteria often associated with failure in innovation include failure to initiate, materially 
flawed functionality after initiation, user dissatisfaction sufficient to impair meaningful or 
projected adoption at any time, and the inability to scale. Failure to scale can arise from 
inadequate user support, from platform inadequacy (e.g., how many simultaneous 
operations the platform can support without crashing), or, simply, user disinterest.  
A looser, but at the same time, perhaps more useful definition positions failure simply in 
terms of the gap between actual and required performance. (Toots, 2019; Dwivedi et al., 
2015). Projected user disinterest in the context of failed clinical trials, as opposed to more 
complicated situations, may be a function of poor marketing or inadequate capital, even in 
the context of failed clinical trials (Briel et al., 2021). The term projected user is intended to 
capture the fact that most successful software programs and platforms are written with a 
specific user audience in mind.  

It is important to add that failure may be characterised by a violation of rules, however, 
it is not defined by a violation of rules. Correlation is not causation. The violation of inferred 
rules does not necessarily entail a failure. The determination that a failure has occurred is 
a matter separate from an analysis of what precipitated the events defined as a failure. 

https://link.springer.com/chapter/10.1007/978-3-642-38862-0_20
https://pubmed.ncbi.nlm.nih.gov/28261532/
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-021-05818-0
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These criteria for failure differ decidedly from the failure of ammunition 
manufacturing or the failure of a construction project. In this study the analysis is 
restricted to health care technology project implementation. To proceed with, Sauer’s 
exchange framework (1993) and Herzlinger’s six factors framework (2006) are applied 
for failure analysis in HCIT below. The differences between the Sauer’s (1993) and 
Herzlinger’s (2006) ideas are important in this study to analyse the key determinants of 
cCBT failure. Sauer’s exchange framework (Sauer, 1993) focuses on IS failure, while 
Herzlinger’s (2006) framework is aimed at identifying the impact of six factors on 
innovation success or failure prevention. In this study, both frameworks are important 
from different perspectives. The strengths and weaknesses of each framework are 
discussed accordingly. 

3.3 Failure Analysis in the Deployment of Digital Health Technologies 
Failure analysis in the deployment of digital health technologies and applications has 
not received much attention. While failure analysis has developed into a fully-
fledged and recognised area of research in IS domains (Toots, 2019), the application 
of failure analysis to the deployment of healthcare IS remains relatively 
undeveloped. This statement is especially true with reference to patient-facing 
therapeutic programs such as the example of cCBT studied in this thesis. 

Failure rates in projects involving IS are high. Estimates around 85% have been 
offered (Dwivedi et al., 2015; Goldfinch, 2007; Thomas et al., 2013). In the United 
States, 94% of large federal information technology projects were unsuccessful, 
more than 50% were delayed, overbudget, or didn’t meet expectations and a total 
of 41.4% were judged to be complete failures (Johnson et al., 2013). 

In the health care sector, IS failure rates exceeding 90% have been reported. 
Notably, this estimate includes the pharmaceutical industry, which has robust IT and 
IS capabilities. The true failure rates in purely clinical HCIT applications are more 
elusive (Opperman, 2020; De la Boutetière et al., 2018).  

High failure rates in healthcare industry are partly due to the complexity of the 
industry and its fundamental differences compared to other industries irrespective 
of whether they belong to the public or private sector (Jane et al., 2017; Avison et 
al., 2007). Failure rate estimates are also complicated because innovations are rarely 
simple and straight forward: they usually involve complex initiatives in large 
healthcare organisations (Jacobs et al., 2015). The client population in healthcare is 
necessarily broad and diverse. There is a wide variety of treatments available in 
different markets (Weeks et al., 2013). Failure rates are related to increasing costs 
associated with new digital health technologies, as well as other sources of 
resistance (Safi et al., 2018). 

As with other socially significant projects in IS, a critical approach to failure 
analysis in HCIT and healthcare IS is of high priority (Heeks, 2003). The salient triad 
of industry needs encompasses strategic, operational and implementational 
components. The term strategic refers to planning – what to plan for and how. 
The term operational refers to the creation and introduction of a functional product. 
The term implementational refers to marketing a product and driving adoption. 

Above all it is critical to anticipate and pre-empt failure before it occurs (Bannister 
et al., 2012; Sauer, 1993). Pre-emption of failure is particularly important in the 
clinical domain, where many stakeholders remain sceptical of benefit and resent the 
changes in workflow and the limitations on autonomy, among other things, that the 

https://www.nytimes.com/2013/10/25/opinion/getting-to-the-bottom-of-healthcaregovs-flop.html
https://www.clockwork.com/insights/avoiding-failure-in-healthcare-digital-transformation/
https://www.mckinsey.com/%7E/media/mckinsey/business%20functions/people%20and%20organizational%20performance/our%20insights/unlocking%20success%20in%20digital%20transformations/unlocking-success-in-digital-transformations.pdf?shouldIndex=false
https://janelicc.files.wordpress.com/2017/07/paper-global-it-case-study-britain_s-national-health-service_s-nhs-4.pdf
https://www.researchgate.net/publication/220421651_Time_to_Rethink_Healthcare_and_ICT
https://www.researchgate.net/publication/220421651_Time_to_Rethink_Healthcare_and_ICT
https://pubmed.ncbi.nlm.nih.gov/25608564/
https://pubmed.ncbi.nlm.nih.gov/23360063/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6299231/
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introduction of new healthcare IS initiatives seems inevitably to entail. These issues 
– strategy, operations and implementation moreover, only three of the contextual
factors that appear to matter most.

It is often the case that the introduction of a new technology takes time. It is rarely 
immediate. Successful introduction requires education, marketing and effort against 
competitive forces (Porter, 1979). The introduction of a new medical technology is 
subject to the same rules as the introduction of other technologies. Patients do not 
always behave as fully independent consumers of new technology. Neither can their 
behaviour necessarily be predicted by the behaviour of clinicians. Therefore, there is 
no objective reason to expect that, in the short-run, patients will necessarily adopt a 
new technology (Boeldt et al., 2015; Safi et al., 2018). This observation is of great 
importance in recruitment for clinical trials. Trial recruitment is subject to many 
variables: only about one third of clinical trials meet their objectives (Laaksonen et al., 
2022; Man et al., 2015; White et al., 2015). 

Whether for therapeutic uses of HCIT or for other forms of medical intervention, 
trials may fail to recruit because of a number of remediable causes including: (i) over-
optimistic recruitment estimates; (ii) narrow eligibility criteria; (iii) lack of engagement 
on the part of recruiters and the trial team; (iv) lack of competence or training or 
experience on the part of recruiters; (v) insufficient initial funding, and (vi) high burden 
for trial participants (Fogel, 2018; Sun et al., 2022). Recruitment is only one objective 
in the course of project implementation, and failure to meet the recruiting objective 
was only one part of the problem surrounding the case in this thesis. In fact, underlying 
contextual issues were probably critical causes of the failure to recruit.  

In addition to contextual factors, fragmentation of the healthcare system has been 
noted as one of the most significant factors resulting in failure of implementation: first, 
limiting the adoption and second the diffusion of the medical or healthcare technology 
in National Health Service (NHS) in UK (Asthana et al., 2019). Castle-Clarke and others 
(2017) emphasised on structural factors that obstruct NHS due to its structure based 
on a supply-driven and top-down approach to innovation. As opposed to this approach, 
they argued that supply-driven and top-down approaches have to be shifted toward 
co-production of health care professionals and industry to find out best solutions for 
adopting medical technology. Other structural factors are related to the strategic 
planning of organisations such as the focus on the short funding rounds rather than 
the innovation impact (Elmansy, 2021).  

Challenges around implementation of technology in healthcare are not, however, 
limited to the medical equipment only. Petersson and others (2022) analysed 
implementation challenges of artificial intelligence (AI) in Swedish healthcare system. 
Surprisingly, but regardless of implementation difficulties, data-driven AI is 
increasingly used in digital mental health field as a serious, complementary system to 
improve existing decision support systems (Balcombe et al., 2021; Tiffin et al., 2018). 
While data-driven AI has the potential to enhance patients’ experiences, predict, 
detect and improve health outcomes (Bertl et al., 2021) and advance person-centred 
mental health care (Rosenfeld et al., 2021; Balcombe et al., 2021; D'Alfonso, 2020) 
researchers’ opinions are divided on this matter. 

On one hand, researchers argue that data-driven AI methods, including machine 
learning, can bring more clarity in diagnosing depression and cognitive declines 
(Shatte et al., 2019; Eichstaedt et al., 2018; Reece et al., 2017; Schnyer et al., 2017; 
Wager et al., 2017), psychosis in schizophrenics (Chung et al., 2018; Bedi et al., 2015) 

https://hbr.org/1979/03/how-competitive-forces-shape-strategy
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4642377/
https://pubmed.ncbi.nlm.nih.gov/30514693/
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-022-06144-9
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-022-06144-9
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-015-0820-0
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and even suicide or suicidal ideation (D’Hotman et al., 2020; Shatte et al., 2019; Walsh 
et al., 2018; Just et al., 2017). They can also add value in predicting successful 
antidepressant medication (Chekroud et al., 2016). On the other hand, scholars point 
out that unlike in physical health, the real impact of data-driven AI in mental health is 
insufficient due to “the impossibility of predicting individual risk accurately” (Mulder 
et al., 2016, p. 272), lack of information and limited usefulness in the real-world 
settings (Shatte et al., 2019; Graham et al., 2019; Tiffin et al., 2018). Researchers warn 
that relying on AI-enabled risk categorisation may be of limited value and may even 
include potential harms for patients if the system inappropriately identifies people in 
a low-risk group as being in a high risk group and vice versa (Mulder et al., 2016). As a 
result, people in danger of committing suicide can be left without proper and intensive 
supervision, while patients belonging to a high risk group are, in most cases, false 
positives and may needlessly receive more restrictive treatment (Mulder et al., 2016). 

These different opinions derive from the fact that AI-enabled risk categorisation 
does not reduce morbidity outcomes but rather helps with earlier intervention to 
prevent deterioration of diseases and early mortality outcomes (Bertl et al., 2023; 
Paton et al., 2014). In this regard, researchers emphasise that the need to identify the 
causal factors for mental health outcomes is a priority rather than looking for 
conventional statistical predictors (Franklin et al., 2017; Mulder et al., 2016; Chan 
et al., 2016).  

Despite its potential benefits and expectations of researchers supporting 
implementation of data-driven AI in the field of mental healthcare, the international 
experience shows that the use of data-driven AI in healthcare may pose harms to 
patients’ safety if real data used for treatment are limited or inappropriate, and thus, 
it may lead to medical malpractice (Bertl et al., 2022; Topol, 2019; Ross et al., 2018). It 
has been also noted that the accuracy of algorithms cannot be considered equal to 
treatment success since they do not account for all the issues that need to be taken 
into consideration for optimal clinical treatment (Keane et al., 2018). Subsequently, 
the application of data-driven AI in healthcare can only be considered as a supportive 
tool but not (yet) a replacement for clinical decision making by humans (Topol, 2019) 
due to lack of its clinical representativeness (Balcombe et al., 2021; Briganti et al., 
2020; Dagi, 2017). Thus, the use of data-driven AI promises to address important 
diagnostic and clinical decision-making issues in digital mental health rather than 
having a real impact on improving mental health outcomes and patients’ satisfaction. 

In the following paragraphs, the author of this dissertation presents Sauer’s 
exchange framework (1993) and Herzlinger’s six factors framework (2006) for further 
analysis of failure in HCIT domain. 

3.4 Frameworks for Failure Analysis in HCIT 

As mentioned above, the frameworks applied for failure analysis in HCIT in this thesis 
include Sauer’s exchange framework (1993) and Herzlinger’s six factors framework 
(2006). Sauer’s Triangle of Dependencies (1993) is useful to understand the process of 
failure of information systems. Herzlinger’s Six Factor Framework (2006) highlights the 
key determinants of successful deployment, or in other words, failure prevention. 
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3.4.1 Sauer’s Triangle of Dependencies 

Sauer’s Triangle of Dependencies model has served as a common framework for failure 
analysis in information systems generally and in HCIT in particular (Bomba et al., 2006; 
Kaplan et al.,  2009). Sauer’s model links success and failure to an organisational context 
that involves three key actors, or parties to the process: (i) the project organisation; (ii) 
the system; and (iii) the supporters.  

The term project organisation refers to the group of individuals who initiate, develop, 
implement, operate or maintain an information system (Sauer, 1993). The term system 
refers to the information system in questions. The supporters invest in, support and 
sustain the project organisation. They may provide funding, information or other assets 
and resources, including information. They expect a return from the system. These three 
elements constitute the Triangle of Dependencies (see Figure 1). 

Figure 1. Sauer’s Model of IS Development (Source: Sauer, 1993) 

In addition to internal organisational processes, i.e., the interaction between the 
IS, project organisation and supporters, the failure of IS project results from external, 
even broader organisational processes.  Sauer identified six exogenous factors that 
modulate the Triangle of Dependencies. Taken together, they describe an 
information systems context. The information system context consists of (i) cognitive 
limits; (ii) technical process; (iii) environment; (iv) politics; (v) structure; and (vi) 
history.  

Contextual factors figure more prominently in Sauer than might initially thought. 
In Sauer’s scheme, the term cognitive limits refers to the intellectual and cognitive 
capacities of the individuals involved with the project. They allude to executive 
functions including problem-solving and decision-making. They include memory, 
attention, logical reasoning, and the faculties of abstraction and conceptualisation 
(Sauer, 1993). This contextual factor is often difficult to apply. 

The Sauer’s framework is by its very nature explanatory and particularly useful in 
understanding political, technical and social factors of information system failure. As 
noted by Kim and Iijima (2005, p. 216) “Sauer’s framework is useful in proposing that 
it is only when relationships between crucial elements of an information systems 
project break down irrevocably that the project can be seen as having failed”.  

Thus, Sauer (1993) perceives the causes of failure as originating from or within the 
connections or relationships that exist within the system itself, its supporters, and the 
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project organisation. Flaws occurred in any of these components are prone to exerting 
a negative impact on the IS development project, and to lead to failure or to project 
termination (Fitzgerald et al., 2005). 

Structural and cultural factors are also important in seeking to comprehend the 
potential causes of IS failure. These factors help in projecting the benefits, motivations 
and rationales of project supporters as they drive the advancement of the project.  

The designation of factors as either structural or cultural depends on whether the 
support was provided directly by the supporter or influenced by the shared values 
within the supporter’ community (Sauer, 1993). Furthermore, Sauer (1993a, p. 73) 
observes that “even where a potential supporter sees benefits from giving support 
there may be external factors which discourage or prevent this from being converted 
into something usable”. The factors influencing the failure of the IS and its termination 
might be external or environmental, or internal, or both. 

Nevertheless, the Sauers’ framework has been criticised for being general when 
addressing the specific contextual details and intricacies of IS projects in 
organisational, cultural, social and historical contexts (Baghizadeh et al., 2019). For 
example, the interaction of crucial elements in Sauer model is prone to various flaws 
that may snowball if not identified and dealt with promptly (Baghizadeh et al., 2019). 
When IS project supporters are not supported and consider an IS is less likely serving 
their needs, expectations and interests, they likely terminate the project, using project 
flaws as justification. Sauer’s (1993) process model makes a distinction between flaws 
and failures. Flaws are objective internal project problems while failures result from 
decision-making and organisational processes and tend to be politically and socially 
defined (Fincham, 2002; Sauer, 1993). 

3.4.2 Herzlinger’s Six Factor Framework 

Regina Herzlinger studied the process of innovation and barriers to innovation to 
answer the question “Why is innovation so often unsuccessful in health care?”. She 
chose this approach in preference to focusing primarily on the context of information 
systems. A framework of six factors emerged.  

The six factors framework (see Figure 2 and 4) was actually designed more 
ambitiously, as framework to examine innovative ventures generally. Nevertheless, 
Herzlinger’s framework is compatible with HCIT without being restricted to it. In that 
sense, she departs from Sauer. She focuses on innovation and the environments that 
facilitate innovation. She takes into consideration the roles of consumers, market 
structures, financing mechanisms, regulatory conditions, and the inherent nature of 
the technology. Pari passu, she expands on the factors that can result in the success or 
failure of an innovation. Herzlinger’s concept of innovation includes innovation in 
health care services.  
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Figure 2. The Six Factors Framework That Affect New Health Care Ventures (Source: Herzlinger, 2013) 

Herzlinger introduced six factors to guide innovation in healthcare and overcome 
structural impediments to change: (i) structure; (ii) financing; (iii) technology; (iv) 
accountability; (v) consumers, and (vi) public policy (Herzlinger, 2006). Successful 
companies, moreover, will tend to focus on one of three opportunities: consumer-facing 
activity, system integration, or technical advances (Herzlinger et al., 2017). 

Herzlinger (2006) focuses on innovation as one of the major factors in gaining and 
retaining market share, and the environments that facilitate innovation. The six factors 
framework was designed to examine the structure and dynamics of innovative ventures. 
The technology component may be central to the analysis, but not necessarily to the 
dynamics of success and failure. 

Herzlinger (2006) argues that improvement in health care can be characterised by 
improvements in quality and cost: better and cheaper. She suggests that useful change 
is driven by (i) process affecting the ways consumers buy and use health care; (ii) tapping 
into new technologies in health care; and (iii) generating new business models in health 
care (Herzlinger, 2006). HCIT is ultimately one of the key factors influencing the way 
healthcare can be improved and delivered. 

Thus, unlike Sauer (1993), Herzlinger’s (2006) six factors framework does not focus on 
the relationships between the factors: rather the analysis of the barriers to innovation in 
health care relates to the impact of the six factors on innovation or technology per se. 
Nevertheless, these three elements are not universally applicable – new business models 
in health care may not be attainable everywhere – but the principles remain valid. 

Barriers to each type of innovation may be erected by the healthcare system – 
inevitably, in Herzlinger’s view. They can, however, be managed. The barriers can be 
described by reference to her six forces. The six forces are: (i) the players, friends and 
foes of an enterprise or project who can bolster or destroy innovations; (ii) funding, the 
revenue-generation and capital-acquisition processes, which differ from those in 
industries other than health care; (iii) policy, the regulations that pervade the industry 
and to which the industry must accord; (iv) technology, the foundation for many of the 
innovations that can make health care delivery more efficient and convenient; (v) 
customers (clients), the empowered and engaged consumers of health care; and (vi) 
accountability, the demand that emerges from consumers, payers, and regulators 
around the safety, effectiveness and cost-effectiveness of innovations in health care. 

As a general rule, companies can utilise these six forces to their advantage. While the 
details may differ in different markets, market structure, financing mechanisms, 
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regulatory conditions, new technologies and consumer behaviour are factors that can 
influence the success or failure of an innovation or an innovative project. 

Notably, Herzlinger (2006) focuses on the consumer as a factor rather than the 
supporter. The needs of consumers and supporters may differ significantly (see Figure 2 
and 4). While supporters may agree to support the entire project organisation for a 
variety of implicit or explicit reasons (Sauer, 1993), the consumers have no objective 
reason to support unless they are benefitted financially or otherwise (I, V). This point was 
noted also by Herzlinger (2013): none of the key stakeholders including those in charge 
of commercialisation of medical technology will change unless they are provided with 
powerful, easy-to-follow incentives to alter their habits. 

Based on the author’s knowledge at the time of writing this thesis, no publication 
criticising Herzlinger’s six factors framework was found.   

3.5 Summary  
A failure analysis tries to determine what happened that resulted in failure or failures in 
a given situation. A failure analysis does not, ipso facto, determine that an event or a 
series of events constituted a failure or that a failure took place. That judgement may be 
complicated and include a component of subjectivity.  

Thus, the judgement of what constitutes failure and what qualifies as success must 
precede and be fairly well established prior to commencing the failure analysis. A failure 
analysis cannot be carried out in a vacuum. A failure analysis can only proceed in the 
context of a failed ambit. There has to be agreement around the fact that a failure has 
taken place for a failure analysis to be useful, much less relevant. 

Among the various theoretical and analytical frameworks that have been applied to 
the study of failure analysis, the most pertinent to this research is the context-oriented 
framework developed by Sauer (1993) to study failures in information systems (IS) and 
Herzlinger’s framework on innovating in healthcare to study failure analysis in HCIT. 

The thesis applies both Sauer’s exchange framework (1993) and Herzlinger’s six 
factors framework (2006) for failure analysis of cCBT in Estonia. Sauer’s Triangle of 
Dependencies model identifies three key actors in the failure process: the project 
organisation, the system, and the supporters. It also considers six contextual factors that 
influence failure. Herzlinger’s framework focuses on innovation and identifies six factors 
for assessing failure in healthcare innovation: structure, financing, technology, 
accountability, consumers, and public policy. While Sauer’s framework emphasises 
relationships between key actors, Herzlinger’s framework emphasises the impact of 
factors on innovation. Understanding the needs and incentives of consumers and 
supporters is crucial for failure prevention in healthcare. 

These frameworks are tested on the cCBT case of implementation not only because 
of the nature of the case and for the purposes of understanding the Estonian context and 
experience, but also because it provides insights into the deployment of patient-facing 
health care software and digital health more generally. 

In the next section, the author of this thesis first presents the case study and then 
analyses the case study through the conceptual models of both Sauer (1993) and 
Herzlinger (2006). 
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4 The Case Study 
This section aims to provide insights about the specific case study, its failure and the 
results in-depth.  

4.1 Background 
Estonia is a country with highly digitised economy, and from the perspective of digital 
health, Estonia might well qualify as an ideal place to launch an e-platform (e-Estonia, 
not dated). It has created a carefully crafted position around e-competence (Toots, 
2019; Drechsler, 2018; Toots et al., 2016). Digital services are familiar, widely deployed, 
and frequently utilised. Currently, 99% of Estonian state services, e.g., voting and 
declaring taxes, are online (Tuula et al., 2022). Furthermore, wide availability of public 
e-services has turned the country into a service platform allowing citizens of foreign
countries to launch and run their businesses fully online (Drechsler, 2018).

From a market, but also from a policy perspective, there is every reason to expect 
that digital or (e-)health platforms would succeed (Ross, 2019; Ross, 2021; Zilgalvis et 
al., 2015; Petrone, 2022; SCOOP4C, 2023; Schmidt et al., 2022). Electronic medical 
records are ubiquitous (Stewart, 2023; e-Estonia, not dated): 99,9% of medical 
prescriptions7 are digital (Tuula et al., 2022). By 2022, patients’ genetic data were 
supposed to be integrated with the e-prescription system to provide more precise and, 
perhaps, personalised medical care (Kõnd et al., 2019). In the field of mental health 
care, a clinical decision support system – DocuMental – has been implemented to 
increase accuracy in diagnostics, treatment and assessment (Maron et al., 2019). 

Digital Health Index ranked Estonia first in comparison to other digitally advanced 
European Union and OECD countries such as Denmark and Canada (Thiel et al., 2018). 
In 2015, the Estonian Government adopted the national e-Health strategy 2020 (called 
then as Estonian eHealth Strategic Development Plan 2020) that became an integral 
part of general national health policy plan and established a clear vision of a variety of 
digital or (e-)health initiatives including digital health solutions to be developed until 
2025 (Government of the Republic of Estonia 2015, 2019). In 2021, the Government 
approved the Green Paper on Mental Health (Vaimse tervise roheline raamat in 
Estonian) prioritising prevention and early detection of mental and behavioural 
disorders through digital health solutions including e-counselling (e.g., MinuDoc) and 
online psychotherapies (e.g., online guided self-help programmes) 
(Sotsiaalministeerium, 2020). 

According to a 2018 Empirica report entitled SmartHealthSystems, digital health 
policies and regulations in Estonia provide financial incentives for health care providers 
to take-up digital health apps and services (Thiel et al., 2018). Nevertheless, there is no 
oversight for mobile health applications (Thiel et al., 2018, p. 97). Delivery of health 
care at a regular basis using mobile health applications is deployed only to some 
extent. Also, the deployment of patient facing HCIT is only partially ready to actively 
contribute to patient empowerment and patient-centred care (Stein et al., 2013; Thiel 
et al., 2018).  

This can be explained since financing of implementation and operation of digital 
health applications and services at national and regional-levels are mostly project-
based (Tiik, 2021; Oja, 2021). Lack of financial sustainability, support and active 

7 Medical prescriptions include both medications and medical devices. 
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involvement from government agencies slow down the implementation process and 
make it ineffective (Tuula et al., 2022; Thiel et al., 2018; Värnik et al., 2016; Praxis, 
2002). Therefore, regardless of having an outstanding digital health profile with 
successful history of nationwide health information system, the uptake and 
sustainable implementation of digital health applications and services in Estonia are 
not yet mature. The failure to deploy cCBT provides support for that contention. The 
factors that contributed to the failure of cCBT in Estonia are multiple and reviewed in 
the sections below.  

4.2 The Case: Deployment of cCBT in Estonia 
Before delving deeper into the Estonian case, let us look at the two deployed solutions. 
The cCBT programmes piloted in Estonia did not differ significantly from other forms 
of cCBT programmes available in the HealthIT market. Two programmes – 
iFightDepression software program and CBT Basic App mobile application – were 
aimed to be supplemental treatment methods featuring a self-managed approach to 
treatment. These two programmes included various cCBT exercises and recorded 
patients’ notes directly in the program. In the following they are briefly introduced. 

First, the iFightDepression program is a multilingual, Internet-delivered self-help 
tool. It is designed as an adjunctive intervention to standard care practices, aimed at 
enhancing the well-being of individuals experiencing mild to moderate depressive 
symptoms (Hegerl et al., 2020; Justicia et al., 2017). As noted earlier in this study, the 
program was first developed as part of the PREDI-NU project in 2011–2014 and was 
piloted and tested for effectiveness at a large scale in several research projects 
including MasterMind, MoodFood and Joint Action for Mental Health and Wellbeing. 
The iFightDepression software program was co-founded by the Health Programme of 
the European Union and implemented by the National Suicide Research Foundation 
(NSRF), the University of Stirling (iFightDepression, 2023) and international non-profit 
organisation European Alliance Against Depression (EAAD) aimed to improve care and 
optimise treatment for patients with depressive disorders and to prevent suicidal 
behaviour (EAAD, 2022). In 2019, the iFightDepression software program was 
recognised as a mental health best practice by representatives of the EU Member 
States at the European Commission’s Joint Research Centre (European Commission, 
2021). 

The iFightDepression software program had been evaluated in outpatient and 
inpatient treatments in different European countries, and the results had indicated 
positive treatment outcomes (Schwarz et al., 2022; Oehler et al., 2021; Justicia et al., 
2017). Several researchers provided evidence that broad implementation of the 
iFightDepression software program in the public health care system could reach a large 
number of patients, thus avoiding long waiting lists (Weih, 2021; Justicia et al., 2017). 
In addition, a mildly above-average level of satisfaction and willingness to continue 
after discharge had been noted among active patients in inpatient treatment (Schwarz 
et al., 2022). 

Nevertheless, and irrespective of studies supporting the evidence for 
iFightDepression software program use, findings from a study by Vereenooghe and 
others (2021) warrant a critical appraisal in relation to the previous research. 
Specifically, the study notes that for the most participants encountered difficulties in 
understanding or using the program and that the perceived usefulness and potential 
personal benefit of the iFightDepression software program were not obvious 
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(Vereenooghe et al., 2021). Hence, a low ease-of-use and limited utility resulted in a 
negative perception, lower general accessibility and even reduced motivation to 
continue using the program (Vereenooghe et al., 2021). Similar findings were observed 
in Estonia.  

The second implementation is the CBT Basic App mobile application, which is a 
multilingual Estonian cCBT program developed by private company providing 
psychological services – Noviti OÜ. Like other cCBT programmes, CBT Basic App mobile 
application aimed to support patients in self-care and self-management of mild to 
moderate levels of depression. An app allowed users to continue the online program on 
the go and easily create the right activity based on user own inputs or in cooperation 
with a CBT therapist (Lust-Paal, 2015; Fullaondo et al., 2016). The program was partially 
commissioned by private e-health company Cognuse OÜ and limited to local context. To 
the date, there are no data published on CBT Basic App effectiveness in treating patients. 
The app is no longer available in Apple and Google Store. 

Having gained an understanding of the two deployed applications, let us look at the 
implementation. The first initiative to pilot cCBT in Estonia was led by the Estonian-
Swedish Mental Health and Suicidology Institute (the Institute) during the EU research 
project PREDI-NU in 2011–2014. This project aimed to develop an Internet-delivered 
guided self-management tool for mild to moderate depression to contribute to the 
promotion of mental health and the prevention of depression and suicidality (EAAD, 
2022). Between 2011–2014, a cCBT program iFightDepression was developed and 
translated into Estonian. Several training sessions were organised to introduce the 
program and increase awareness among health care professionals and policy makers. 

In 2014, Tallinn University of Technology (TalTech) was invited to take part in an EU 
research project MasterMind (MasterMind, 2018). The project aimed to make high 
quality treatment for depression more widely available for adults suffering from the mild 
to moderate depression level by the use of cCBT programmes (MasterMind, 2018). While 
it succeeded in some regions, it did not enjoy success in Estonia. 

The ambit of the MasterMind project was to provide recommendations for 
successfully implementing both cCBT and ccVC in different settings (MasterMind, 2018). 
One of the central themes of the initiative was centred around the idea of increasing the 
autonomy of individuals with depression: “All citizens suffering from depression, who are 
able to, and who would benefit from it, should have the opportunity of managing their 
own mental health.” (MasterMind, 2018). The project developers believed that the use 
of ICT for depression would encourage depressed individuals “to master their own 
treatment and thereby their own mind, with minimal involvement of mental health 
professional [sic].” (MasterMind, 2018). The work was overseen by a renowned 
international Scientific Committee. 

The justification for this project was based on the global prevalence of mental health 
disorders and as mentioned earlier on their impact on the economy as well as on earlier 
experiences with the implementations of digital health services in the EU. Nearly one 
billion people are affected by psychological disorders, including substance use disorders, 
globally (Elflein, 2021). Mental health disorders are one of the most significant public 
health challenges in Estonia and the EU, being the leading cause of disability (19% of all 
years lived with disability) and the third leading cause of overall disease burden (the 
burden of mental disorders is measured in DALY to be 7% of the total global disease 
burden) (Rehm and Shield, 2019). In 2021 and 2022, around half of young people in EU 
have faced unmet needs for mental health care (OECD/EU, 2022). 

https://vimeo.com/116362037
https://mastermind-project.eu/wp-content/uploads/2014/08/MasterMind-D6.3-v1.0-Intermediate-Trial-Report-2nd-Wave-cCBT.pdf
http://www.eaad.net/research/past-research-projects/predi-nu
http://www.eaad.net/research/past-research-projects/predi-nu
https://web.archive.org/web/20160324223018/http:/mastermind-project.eu/
https://web.archive.org/web/20160324223018/http:/mastermind-project.eu/
https://web.archive.org/web/20160324223018/http:/mastermind-project.eu/
https://web.archive.org/web/20160324223018/http:/mastermind-project.eu/
https://web.archive.org/web/20160324223018/http:/mastermind-project.eu/
https://www.statista.com/statistics/979869/number-of-people-with-mental-health-disorders-globally/
https://health.ec.europa.eu/system/files/2022-12/2022_healthatglance_rep_en_0.pdf
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Several studies have indicated that digital mental health services are cost-efficient and 
resource sparing (Schueller et al., 2020; Mohr et al., 2017). Lastly, depression was 
selected as a target due to its high incidence, social cost and the proven clinical 
effectiveness of ICT in its treatment (MasterMind, 2018). At the time of cCBT pilot, the 
prevalence of depression in Estonia was the highest in Europe (World Health 
Organisation, 2017). 

Today, various estimates of the prevalence of depression have been published. The 
Estonian National Mental Health Study of 1 September 2020 to 28 February 2022 
reported a depression prevalence of 12.4% and a prevalence of anxiety of 9.8% 
(Konstabel et al., 2022). Furthermore, based on self-assessments, the study data show 
that 28% of Estonians are at risk of depression and 20% suffer some degree of anxiety 
(Konstabel et al., 2022). The World Health Organisation (2017) and World Population 
Review (2024), however, assert that the highest rate of depression in Estonia is 5.9%, 
that is to say 75 667 cases per 1 326 062 population (World Health Organisation, 2017; 
World Population Review, 2024). These figures represent a significant burden of 
emotional distress, and a challenge to both the medical profession and the public health 
and social policies. 

Inasmuch as TalTech had no prior experience with cCBTs, the university contracted 
with an e-health company Cognuse OÜ to provide support for iFightDepression delivery. 
Cognuse OÜ had a portal which became controversial when the EAAD argued that it did 
not provide adequate security and data protection and claimed that certain of its 
intellectual property rights were at risk. 

TalTech and Cognuse OÜ attempted to organise several trials in collaboration with the 
Estonian Association for Cognitive Behaviour Therapy (the Association) and the the 
Institute. TalTech and Cognuse OÜ had hoped to pilot the cCBT program in Estonia. The 
attempt at collaboration failed in part because the Association asked for data supporting 
the clinical effectiveness of the iFightDepression program in Estonia before initiating 
patients’ recruitment process. These data did not exist. Studies proving the effectiveness 
of other, similar cCBT programmes instantiated in other countries (e.g., Sweden, the 
Netherlands, Belgium, UK, USA, Canada and Australia) were simply not accepted by the 
Association. 

In an attempt to circumvent the problem, the EAAD then advised TalTech to 
collaborate with the Institute to get access to the iFightDepression program and to 
organise training sessions for healthcare professionals. By the end of 2014, a formal 
agreement with the Institute had been concluded. At the same time, an approval from 
medical research ethics committee8 was received that was supposed to support patients’ 
recruitment. Nevertheless, recruitment of both professionals and patients lagged. There 
appeared to be little interest in using the program and the problem of slow recruitment 
continued. The patient data needed to promote confidence in iFightDepression 
remained elusive. 

Around 2016, the university piloted an Estonian cCBT program called CBT Basic App. 
Patients’ recruitment improved, but data remained biased. 

The MasterMind project ended officially in March of 2017. While official patient 
recruitment was to have ended then as well, cCBT programmes may have remained in 

 
8 Decision nr 816 of the Tallinn Ethics Committee on Medical Research of the National Institute for 
Health Development. 

https://pubmed.ncbi.nlm.nih.gov/33252947/
https://pubmed.ncbi.nlm.nih.gov/28490417/
https://web.archive.org/web/20160324223018/http:/mastermind-project.eu/
https://apps.who.int/iris/handle/10665/254610
https://apps.who.int/iris/handle/10665/254610
https://www.tai.ee/et/valjaanded/eesti-rahvastiku-vaimse-tervise-uuring-lopparuanne
https://www.tai.ee/et/valjaanded/eesti-rahvastiku-vaimse-tervise-uuring-lopparuanne
https://worldpopulationreview.com/country-rankings/depression-rates-by-country
https://worldpopulationreview.com/country-rankings/depression-rates-by-country
https://worldpopulationreview.com/country-rankings/depression-rates-by-country
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scattered use. In any event, documentation on the continued deployment of the 
iFightDepression program and CBT Basic App after February 1st 2017 was unreliable. 

Indeed, the first mention of cCBT program iFightDepression in Estonian mental health 
policy document only came in 2016, towards the end of the MasterMind project. Even 
then, it was only portrayed in general terms as a digital mental health service for the 
treatment and rehabilitation of adults (Värnik et al., 2016). It is noteworthy that the pilot 
implementation began prior to the formal introduction of cCBT to the Estonian mental 
health system. Digitalisation of healthcare has never been a matter of public discussion, 
nor has it been particularly promoted by individual politicians (Thiel et al., 2018, p. 97). 
That meant that the pilot implementation was introduced outside of any comprehensive 
social or professional preparation, without full analysis of the context for use or 
adoption, and in advance of socialisation (formal and informal discussions with 
stakeholders to prepare them for the introduction). 

Given the background of the case, one might be forgiven for surmising that clinicians 
would greet the introduction and following implementation of patient facing HCIT with 
alacrity, if not with outright enthusiasm. One might also surmise that individuals seeking 
treatment for anxiety and depression would be open to online therapy and eager to 
receive it. By the same logic, the recruitment goal of 300 individuals out of several 
hundred thousand potentially eligible patients would seem eminently reasonable. Thus, 
if one were to project the objectives and the conditions for the successful 
implementation of an e-health initiative, it would be reasonable to look to Estonia and 
anticipate: (i) interest and acceptance by clinicians; (ii) interest and adoption by patients; 
and (iii) rapid recruitment of the target patient cohort. 

These objectives, however, were not realised. Clinicians did not fully embrace cCBT (II, 
IV). Patients did not flock to the program (II, IV). Only 56 patients were recruited (IV). 
It seems evident that none of the three key indexing end goals was reached. 

4.3 Failure Analysis of cCBT Implementation in Estonia 
In this section, the failure of cCBT implementation in Estonia is analysed through the 
Sauer (1993) context-oriented information system failure framework and Herzlinger’s 
(2006) six factors framework on innovating in health care. Based on these frameworks, 
an explanation for the failure of cCBT is provided along the lines presented below.  

From the perspective of the Sauer’s (1993) Triangle of Dependencies (project 
organisation, system and supporters), the system (the cCBT technology) was the least 
problematic (see Figure 3). For the sake of clarity, when Sauer uses terms such as project 
organisation, he refers to the development of information systems rather than their 
application. Here, the term is used instead to refer to the organisation and 
implementation of the cCBT program. 

https://suicidology.ee/wp-content/uploads/2016/10/Vaimse_tervise_heaolu_strateegia_2016-2025_30.03.2016.pdf
https://www.the-digital-insurer.com/wp-content/uploads/2020/06/1634-VV_SHS-Studie_EN.pdf
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Figure 3. Failure of cCBT Implementation Based on Sauer (1993) and Adapted from Toots (2019) 

The project organisers were the group of individuals who initiated, developed, 
implemented, operated and maintained the cCBT program and the application that was 
eventually launched on the Cognuse OÜ platform. The information system was a key part 
of the project. Any critical reference to the information system must not be taken to 
suggest that had the information system per se been better adapted or better written, 
the project would not have failed. The evidence does not support this interpretation.  

The term environment is used with reference to both the internal and external 
environments of the organisation. Since Sauer used this term in 1993, its meaning and 
its significance have both enlarged substantially. Employees, values, leadership 
philosophy, and corporate culture all contribute to the internal environment of an 
organisation. The external environment encompasses political and economic issues, the 
legal environment, demographics, the competitive landscape, global considerations, 
social factors, and of course technological factors. All of these have the ability to affect 
the implementation of an information system. Therefore, politics as a key factor affecting 
the environment and interaction between Sauer’s actors is different in each health care 
setting. Politics in primary care might be different from the politics in psychological and 
psychiatric centres or politics of healthcare system in general. Therefore, when 
implementing cCBT in a specific healthcare setting one must consider the specifics of the 
environment of that organisation but also the needs and expectations of actors working 
in that organisation. 

The influence of politics incorporates governance and the pursuit, distribution and 
exercise of power. The distribution of power may affect funding or speed of 
implementation. It may affect the competitive environment. It may create regulatory 
constraints and affect reimbursement for HCIT. It may create technological stumbling 
blocks, particularly in environments where high-speed Internet is not always present. 
Privacy may also be a relevant issue. Most importantly, politics can also create 
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impediments to project success that are entirely unrelated to technological issues or 
projected benefit.         

Sauer postulated that organisational structure influences the flow of information 
within an organisation. The structure of an organisation, in his paradigm, is linked to the 
dissemination of information about any information systems that might be involved to 
users and decision makers (Southon et al., 1997; Köpke et al., 2019). In retrospect, one 
may legitimately contend that information about cCBT was not disseminated in the 
organisation. Nevertheless, this has to be proven better. 

The importance of optimised outbound information flow cannot be overestimated. 
Arguably, communications management inside the organisation and outside the 
organisation, including promotion, are equally important. It has been argued that the 
evolution of marketing and communication in the digital age has precipitated relevant 
changes in the perception of information and the promotion of new products (Ogilvy, 
1983; Young, 2018). In Estonia, the lack of adequate information management was very 
likely an important factor in the MasterMind project failure and as a result failure of cCBT 
further deployment.        

The friends and foes of cCBT tremendously affected its introduction to a wide 
community of health care professionals. The attempts to find friends for cCBT pilot, 
however, failed since the importance of friends and foes of an innovation was not 
appreciated. The approach to this group was ineptly negotiated (see Figure 4).   

Figure 4. Description of the cCBT Case Using the Six Factors Framework. Adapted from Herzlinger (2013) 

When TalTech received the funds from the EU to implement cCBT during MasterMind 
project, Cognuse OÜ and other, including the author of this dissertation, initiated 
negotiations with several organisations to introduce and deploy cCBT in Estonia. As a first 
partner in cCBT pilot, the Association was addressed to deploy cCBT by recruiting 
therapists who were members of the Association and their patients. Nevertheless, 
members of the Association rejected this request on the grounds that there were 
insufficient data to justify deployment. The Association demanded the results of 
randomised trials. Such trials had not been carried out. Among other weaknesses were 
noted lack of mental health specialists involved into the project to spearhead the 
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project. Though the leader of the project was not an expert in the mental health field, 
he tried to persuade the Association that the data from deployments elsewhere in 
Europe constituted sufficient warrant for initiating the trial in Estonia. This effort was 
not successful. 

The second attempt to find a partner in piloting cCBT was the Institute as suggested 
by the EAAD, who were the developers of the iFightDepression software. It turned out, 
that the Institute had previous experience with the iFightDepression program and had 
also been involved in deploying the software prior MasterMind project. The Institute 
agreed to participate and to recruit the practitioners through whom patients would be 
recruited on condition that the Institute receive compensation and that it be included 
in any publications arising from MasterMind project. 

Compensation was arranged through TalTech University. The Institute was only 
compensated for recruiting therapists, however, and not patients. Patients were to be 
recruited by the therapists. The Institute also undertook responsibility for the secure 
sign-on for iFightDepression program. 

The Institute approached hospitals and outpatient clinics to recruit therapists. The 
therapists who were recruited came from general practice, psychiatry, psychology, 
neurology and paediatrics. Their role included recruiting the patients. It is important 
to note, that at the time of cCBT introduction in Estonia almost half of therapists were 
either of retirement age or were to retire in near future (National Audit Office, 2020). 
The problem with aging health care professionals was followed inter alia by shortages 
of family physicians, psychologists and psychiatrists.  

Furthermore, at the time of cCBT pilot, health care professionals were broadly 
defined as “any category of healthcare professional involved in the provision of 
depression treatment” (Prieto et al., 2015, p. 10). It turned out that this definition of 
health care professionals conflicted with the national requirements applicable for 
health care professionals to provide cCBT. The professional competence required to 
provide cCBT was strictly devoted to psychologists registered with the Estonian 
Qualifications Authority (2019) or psychiatrists registered with Health Board, who have 
passed the intermediate training for CBT therapists (I).  

Health care professionals who had not undergone cCBT training were not 
considered to be fully equipped to provide cCBT service (Pederson et al., 2017). In 
retrospect, it is obvious that health care professionals did not receive continuous and 
intensive trainings. The organisation responsible for trainings of health care 
professionals – the Institute – was independent institution with no relation to internal 
processes of the healthcare organisation itself. cCBT was primarily piloted in primary 
care settings, where the primary care physicians were the head of the primary care 
settings. The solo primary care settings in Estonia in general included one primary care 
physician and one nurse. 

Therapists were not compensated for offering the new service involving the 
iFightDepression program. From a work-flow perspective, they were asked to produce 
confidential sign-on credentials and oversee the patients’ use of the iFightDepression 
program in addition to their on-going clinical interactions with the same patients. The 
administrative burden of the program had not been considered and would not be. The 
administrative burden entailed several steps and was projected to require 20 minutes 
additional work per patient therapeutic session. 

The therapists were instructed in the program by the author of this thesis and by 
Institute. Each therapist was provided 30 minutes to an hour instruction in the use of the 

https://mastermind-project.eu/scientific-publications/
http://mastermind-project.eu/wp-content/uploads/2014/08/MasterMind-D3.6-v1.0-Deployment-plan.pdf
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software. Additional contact time was available but only approximately 5 of the 18 
therapists recruited (the relevant data do not appear to have been preserved) returned 
with questions or for further instructions. 

The results of patient recruitment showed the slow process of their integration with 
technology (IV). In summary, 72 800 patients out of a population of patients were eligible 
because of a statistical diagnosis of depression available in 2015. Of these 3500 patients 
were potentially eligible to receive services while 101 patients were targeted through 
the recruitment strategies and 72 patients were offered services (IV). Lastly, 56 patients 
were recruited and 15 completed treatment (IV). The Final Trial Evaluation document 
makes note that not all types of depression were eligible for the study, and the number 
of patients available in Estonia was lower than in Wales, Aragon, Galicia, Turkey and 
Badalona, other areas in which cCBT trial was successfully implemented. 

The salient error was in lack of project positioning, marketing and networking. Several 
stakeholders should have been identified, pursued and included early on: TalTech, the 
university; The Estonian Association for Cognitive Behaviour Therapy; The Estonian-
Swedish Mental Health and Suicidology Institute; professional organisations directed at 
psychologists, psychiatrists, neurologists, and primary care practitioners (rather than 
those directed at a specific diagnosis such as depression); patient representatives; and 
possibly the Ministry of Social Affairs. 

The third attempt to get support and continue with cCBT initiative was the Ministry of 
Social Affairs. The Ministry, however, did not respond and this attempt failed without 
objective reasoning. cCBT pilot had no political support either. 

The Principal Investigator was a highly respected academic but not a mental health 
knowledge leader or specialist. Three individuals were hired to instruct the mental health 
professionals. They too came from outside the mental health therapists’ professions. 

Aside from the therapists, there was no one to communicate regularly with the 
patients. The challenge of every therapeutic trial is patient recruitment and retention. It 
may have been assumed that personal communication would not be needed in a highly 
digitised country. Nevertheless, continued patient relationship management is an 
important tenet in patient retention. In the cCBT case particularly, it should have been 
considered because of the nature of supporters or consumers as mentioned by Sauer 
and Herzlinger, respectively.  

It is worthwhile noting that the key supporters in cCBT case were depressed patients 
and therapists. Depressed patients do not make for good supporters because they suffer 
the somatic effects of depression, including loss of interest, increased fatigue and lack of 
energy, and, often, high levels of irritability (Kennedy, 2008; Targum et al., 2011; Vidal-
Ribas et al., 2021). It is unlikely that such patients adopt something new, particularly if 
the technology involved lacked user-friendliness. Health care professionals are 
considered some of the most conservative individuals when it comes to new technology 
adoption. The implementation of digital health technologies often fails because of high 
expectations and the high costs of change (Herzlinger, 2006). The specific supporting 
culture thus plays an important role in the introduction of innovation and the process of 
implementation.  

Sauer’s comment on the importance of organisational structure influenced to flow of 
information within an organisation and to stakeholders is critical here (see Figure 3). 
There was no strong central entity to manage information flow to stakeholders. Any 
potential benefit that could have been obtained from involving therapists and patients, 
government officials and partner organisations was lost (Southon et al., 1997; Köpke  
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et al., 2019). The failed MasterMind project implementation underscores the importance 
of communication management, focusing not only on informing, but also on persuasion 
and promotion. 

In retrospect, the clear distinction between friends and foes of cCBT pilot in Estonia is 
blurred. Indifference or frank opposition of the organisations the university approached 
to continue with cCBT pilot sank the project completely. Even though the Institute was 
interested in recruiting health care professionals, the motivation behind that was purely 
financial. Given this, one may legitimately consider that so called friends of cCBT were 
supporting its implementation passively. The reason behind that could be lack of policies 
and gaps in laws to promote implementation, inefficient funding and lack of interest and 
policy support (I, II).  

Funding, the second of Herzlinger’s Six Forces, was also poorly managed (see Figure 4). 
Funding plans need to be comprehensive, meaning that adequate funds need to be 
available for the duration of the project to be introduced, contemplate all the costs that 
might reasonably be anticipated and allow for an overage buffer. Otherwise, the 
possibility that the project may be financially strangled cannot be ruled out. Funding also 
affects employee dynamics. 

Therapists asked for additional compensation for participating in the MasterMind 
project trial. It is difficult at this point to assess whether the request for compensation 
was aspirational, whether it reflected undocumented market perceptions, whether it 
foreshadowed a change in patterns of professional competition, whether it represented 
one of the ways underpaid health care professionals in Estonia could legitimately 
increase their income, or whether it was a mere political gesture. 

In any case, unless there were legally, professionally or strong sociologically received 
objections to fees for clinical trial participation, or legitimate ethical concerns about 
conflicts of interest and other related issues, it might have been reasonable to negotiate 
payment before recruiting therapists. Not doing so could be read as personal 
disparagement, as well as professional exploitation. The fully burdened costs of a failed 
trial are very likely to measurably exceed the costs of additional compensation to the 
therapists. Thus, the possibility of additional compensation to the therapists should have 
been explored and planned for, to the extent allowable. 

Should the payment of additional compensation been possible, it might also have 
made sense to incorporate this step as a matter of public policy, to preclude 
misunderstandings or conflict in the future and reduce the risks associated with 
recruitment for clinical trials in Estonia. In the cCBT example, good health IT policy with 
adequate funding mechanism and legal framework could accelerate the uptake of new 
digital health technologies among health care professionals. 

A relatively focused technological issue regarding user authentication and sign-on 
procedures became a touchpoint during implementation. The responsibilities imposed 
upon the therapists included the implementation of an awkward authentication and 
sign-on system based on the Cognuse OÜ platform. The Cognuse OÜ platform worked to 
the advantage of Cognuse OÜ, who had an interest in acquiring certain health data but 
was unnecessary for the iFightDepression program. The sign-in routine conferred 
needless complexity on the therapists, which interfered with software platform adoption 
and the implementation of cCBT.  

Rather than simplifying and enabling the trial, the sign-on technology encumbered the 
interface for the therapists and the patients. This problem could have been pre-empted 
by thoroughly evaluating the user experience before and during implementation and 
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putting in place procedures to improve the interface as problems emerged. This could 
and should have been of the validation process prior to launching the program in Estonia. 

As seen, the system and technical processes of an innovation itself play a tremendous 
role in its success or failure. The technical process factor encompasses the constraints 
inherent in the hardware and software deployed and reflects the limitations of 
computer-based systems. It is more intuitive and easier to explore, but there still are 
subtleties that might be lost. In the cCBT example, patients with severe anxiety or 
complex psychological disorders may be put off by computer use. One might legitimately 
argue that depressed individuals would have a more difficult time integrating new 
technologies into their lives than individuals without depression, but this assertion would 
have to be studied carefully and proven to be true to be held out as a truth. Likely, 
depressed people might need more assistance and support when integrating with the 
technology similarly as younger generation is likely to adopt new technologies easier and 
faster compared to older generation. 

In the recent study, Simblett and others (2023) have investigated factors that support 
usage of digital health technologies among depressed individuals. These factors are the 
accuracy in detection of symptoms, privacy and clear, proven and practical benefit of the 
technology (Simblett et al., 2023). In Estonia, on the contrary, patients main concern was 
associated with difficulties to manage online treatment (IV) since professionals’ 
interaction with the interface of cCBT was very minimal due to the reasons mentioned 
above (Mol et al., 2020; II, IV). 

In the example of cCBT, it turned out that iFightDepression program did not provide 
support or person-specific information to health care professionals regarding patient 
care management. In contrast, the technical aspects of how to access to the program 
and the design of the content of the cCBT resulted in failure to recruit professionals and 
patients. Furthermore, despite the literature and trial protocols suggesting guided cCBT 
as effective complementary tool for the improvement of minor mental health disorders, 
health care professionals reported lack of direct association between health outcomes 
and cCBT program. This can be explained due to either insufficient guidance by local 
professionals, low level motivation among patients and professionals or biased results of 
the previous studies (II, V). Thus, user satisfaction with technology and its acceptance 
matter and influence organisation to take steps towards its implementation or rejection. 

Finally, Sauer includes history as a factor. History refers not only to near history, e.g., 
factors like the ideas behind the development of a system such as iFightDepression 
program, but also the past experiences of users and decision makers. Relevant 
experiences might include the success and failure of legacy systems, previously failed IS, 
and other, similar conditions (Sauer, 1993; Kaplan, 1995). 

Thus, failure of cCBT deployment was partially similar to failure of Estonian national 
e-booking system or Digital Registration in 2008 due to opposition from health care
service providers (National Audit Office, 2015). Though state e-health solutions are likely
to be implemented with time, failure to implement them in time is associated with lack
of sufficiently detailed document standards; opposition of health care service providers
associated with massive workload, lack of time and knowledge how to start to use the
system; changes in the organisation and management and among staff members; lack of
investments and emerging unexpected costs; and other technical reasons (National
Audit Office, 2015). These reasons to which the failure of state e-health services was
attributed deemed similar to the present case. Nevertheless, implementation of state
e-health solutions is likely to be sustainable, goal-oriented, supported and supervised

https://www-sciencedirect-com.ezproxy.tlu.ee/science/article/pii/S0165032723003646
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by state actors. In the current case of cCBT implementation, however, support from 
state actors was not received. Even though CBT as a treatment option was already 
included in the treatment guidelines for depression, its alternative version of delivery, 
i.e., through online channels, was in practice disregarded. Furthermore, cCBT as 
remote mental health service was not aimed to be a national project to fight against 
mental health disorders more broadly at national level. It was never included in the 
Estonian mental health policy document prior 2016.  

In retrospect, slow acceptance of digital health technologies in Estonia is not at all, 
surprising. The healthcare sector remains very traditional and conservative in its 
perspective both in Estonia and beyond (Paré et al., 2008). Therefore implementation 
of new digital health technologies requires more time and patience to identify the 
possible risks and impediments for adoption and use.  

The need to retain, as well as to recruit volunteers for the trial has already been 
noted. The size of the staff assigned to patients was insufficient and the time they could 
devote to optimising the patient experience was inadequate. As a result, if patients 
disengaged or dropped off, or were put off by the technology or the trial, there was 
nothing positioned to help them. The principles of customer relations management are 
applicable to patients in trials, even in a small pilot study.  

Finally, the need for accountability – the demand from stakeholders for reassurance 
and proof that the health care innovation is safe and effective – was not explicitly 
satisfied. This need was complicated by the number of stakeholders and the fact they 
were layered – the European Commission, professional organisations, practitioners, 
patients and others rather than strongly networked. 

It may be reasonable to add one more observation to the mix to explain the failure 
of cCBT implementation in Estonia. Clinical trials generally do best when the 
distribution of benefits across the stakeholders is well understood and openly 
articulated. This is especially the case when the trial involves therapeutic services. That 
articulation bears repetition at multiple points in the process, beginning with when it 
is conceived. In the case of MasterMind project implementation in Estonia, even 
though iFightDepression program had already been deployed elsewhere in Europe and 
piloted during PREDI-NU project between 2011–2014, data obtained, and proof of 
concept obtained, the local aspects of project development, initiation and 
implementation were not adequately nurtured.  

4.4 Reflections on Frameworks for Failure Analysis in HCIT 
The frameworks summarised above are directed at technology acceptance and 
adoption, which constitute only one part of the integration of new technologies into 
the health IT market. Technology adoption has been the object of a great deal of 
research work. One reason technology adoption has garnered so much attention is that 
is so difficult and, statistically, relatively elusive: many technologies are introduced, 
but few are adopted, and fewer persist to become market leaders. Therefore, 
successful technology adoption is fascinating. Therefore too, it is highly appealing to 
try and model the characteristics of successful technology adoption to improve the 
likelihood of success. 

As tempting as it may be to simply anticipate and synoptically designate failure of 
technology adoption as the all-purpose outcome of failure analysis in HCIT, it would 
ultimately be unreasonable. Adoption might be the first gating function in the 
successful introduction of a new technology, but it is not the only gating function. 

https://link.springer.com/article/10.1007/s10916-008-9158-4


46 

Technologies are inevitably subject to market dynamics that may result in eventual 
failure or success prior initial introduction. Introduction, however, does not entail 
adoption.  

Whether the term adoption can be used equivalently to the idea of widespread 
utilisation is debatable. It probably cannot. The meaning and implications of adoption 
need to be addressed specifically for each and every case under discussion. Neither initial 
technological success nor initial market entry (introduction) guaranty early adoption, 
successful implementation, widespread utilisation or lasting market success. 
Introduction precedes adoption. Implementation and adoption are closely timed. 
Utilisation is the third step. Market success can be assessed only over time. 

One potentially important distinction that has not been adequately pursued, is the 
differences to be found amongst adopters between large and small, or between 
developed and emerging economies. In certain domains of technology, medicine and the 
life sciences, the adoption of particular forms of diagnosis and treatment may be heavily 
influenced by sets of cultural factors and perceptions of risk that need to be more 
methodically explored (Lee, 2000; Lee, 2004; Rycroft-Malone, 2004). 

In conclusion, the failure in the present study can be characterised by a failure of 
implementation that comprises breakdowns and malfunctions of preparation, initiation, 
and adoption. These are examples of the way failure analysis has been undertaken and 
in which failure in HCIT has been analysed. Nevertheless, these methods are inadequate 
because of biases based in part on the sources of research funding, lack of 
generalisability, inappropriate validation of quantitative and qualitative methods; and in 
part on the risks of reductionism, subjectivism and too narrow focus on a specific 
technological solution.  

Furthermore, the adoption of the new technological innovation largely depends on 
the interaction of subjective9, objective10 and sociodemographic11 acceptance factors as 
well as the context in which acceptance occurs (Safi et al., 2018). Thus, acceptance or 
adoption of a technology in a very complexed environment cannot be predicted 
categorically because of the variety of perceptions of individuals who will be involved in 
evaluating the risks associated with using the technology for the purpose of delivering 
safe, secure, reliable and effective care. The conditions under which these individuals are 
required to use the technology may either encourage individuals’ motivation or 
discourage and prevent them from using the technology in equal measure. 

Lastly, the decision to accept or reject the use of the technology may also depend on 
outside factors such as financial impact, adequate legal frameworks, political climate of 
the organisation where the technology is expected to be implemented, cost-benefit 
analysis, acquisition of necessary skills and participation cultures, or opportunities for 
work facilitation (Safi et al., 2018). 

4.5 Results 
The initiative to introduce and deploy cCBT in Estonia between 2014 and 2017 took the 
form of a pilot trial. It was highly expected that introduction of cCBT in Estonia would be 
successful due to highly digitalised infrastructure. Nevertheless, the predictions fail. 
While the initiative recruited a sufficient number of patients elsewhere in Europe to 

9 E.g., attitudes and cultural and religious beliefs. 
10 E.g., functionality and advantages of using technology. 
11 E.g., age and educational level. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6299231/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6299231/
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continue and complete the study (Vis et al., 2022), the dynamics in Estonia were not 
systematic. The recruitment goal was 300 patients but only 56 patients were recruited. 
At the time it was abandoned, the trial in Estonia was deemed to have failed (IV). 
Implementation of cCBT in Estonia was considered to have failed by the EC and those 
responsible for implementing the cCBT study. Failure of cCBT in Estonia met the following 
criteria (Toots, 2019; Dwivedi et al 2015): 

1. Perception of stakeholders that the system failed; 
2. A sufficient history to permit following the system’s evolution over time; 
3. Access to information about its context; 
4. Failure to launch according to plan; 
5. Materially flawed functionality after launch; 
6. User dissatisfaction sufficient to impair meaningful or projected adoption.                                                                                                                                                                                                                                                                                                                                                                

It seems clear that at the time of cCBT implementation, the Estonian situation was not 
fully comprehended or managed by the project organisers. Having digital health 
infrastructure and public services did not guarantee nor suffice the effective 
implementation of cCBT. This thesis has proved that even in the digital friendly country 
such as Estonia, failure of cCBT implementation is not a phenomenon. 

Although the cCBT implementation was construed as a trial, the dimensions of the 
trial were not adequately thought through. The endpoint of the trial was planned as a 
trial of the effectiveness of cCBT. In effect, it assumed the infrastructure necessary to 
implement cCBT was in place. The assumptions behind the trial were not correct. 

In reality, this project should have been construed as the trial of multi-tiered, but 
better coordinated project with a number of arms, involving and including: 

1. The introduction of cCBT to both general and mental health care professionals 
in Estonia; 

2. A detailed demographic analysis of the population of people with depression 
and anxiety in Estonia; 

3. The development of a number of organisational partnerships to facilitate and 
strengthen a clinical trial implemented by only loosely connected professionals; 

4. A detailed analysis of the individuals within this population who might be 
eligible for CBT together with how they might be approached (important to note 
that some individuals may not have sought treatment yet and may not yet be 
patients); 

5. An assessment of patients in this group who have the necessary infrastructure 
capabilities (e.g., computer access, bandwidth, relationship with therapists who 
might be inclined to participate); 

6. An assessment of therapists who might be capable and willing to participate in 
the trial, alongside of an assessment of their requirements for participation; 

7. An assessment of the broader context for the introduction of a new therapeutic 
modality to include government and regulatory bodies and professional 
organisations; 

8. Obtaining commitments from professionals who would participate in the trial; 
9. Involving the therapists personally in the trial so that they would have a stake in 

the outcome; 
10. Creating a software testing strategy with specific performance objectives; 
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11. Examining the software proposed, and subjecting the software to standard tests 
of suitability specifically for the users who would be involved in the trial in 
Estonia, rather than the EU generally; 

12. Appointing separate teams for functional and non-functional testing; 
13. Simulating the appropriate testing environment for testing the software, 

including end users and developers; 
14. Soliciting user (client) feedback and establishing a response mechanisms; 
15. Subjecting the software to standard tests of verification, validity, scalability; 
16. Undertaking significant changes and planning for future version changes based 

on continuing feedback in use; 
17. Establishing and incorporating user groups; 
18. Establishing and empowering rapid response assets to deal nimbly with all 

aspects of the trial including the software issues as they came to pass; 
19. Providing for interim looks over the term of the trial to identify and address 

remediable problems.  
To conclude, the healthcare sector today involves a wide range of stakeholders with 

different interests, needs and expectations, perspectives, power and policies. To meet 
all demands is unrealistic. Therefore, it is highly likely that implementation of new 
digital health technologies in healthcare sector, even though proved to be clinical and 
cost-effective, results in failure.  

The key element in preventing failure is organisation. Implementation failure of new 
digital health technologies depends on interaction between healthcare organisation 
with internal and external stakeholders as well as consistency between internal and 
external policies regarding reimbursement, legal and regulatory issues. The weaker is 
the role of organisation (e.g., management board of health care setting), the higher is 
the risk of failure to introduce and deploy a new health care technology. 
Implementation failure in the organisation can be prevented through careful and 
transparent planning and transparent decision making as well as involvement of 
targeted stakeholders at the early stage of introducing the digital health technology 
(Vis et al., 2022). No less important is to have available technical support, data 
collection and analytical tools (Vis et al., 2022). 

Organisation is also a central element in employing skilful health care professionals 
with experience and relevant expertise, and additionally organising the specific 
trainings when necessary. Continuous staff development, education and trainings 
provided by technology developers and health care professionals involved in the 
implementation work as well as professionals’ enablement in the context of 
collaborative team-based approaches can facilitate knowledge exchange (Vis et al., 
2022) and change the practice of health care professionals (Chauhan et al., 2017). 
Professionalism of health care professionals, in turn, influence on the attitudes of 
patients and trust towards health care services (Birkhäuer et al., 2017). 

The size of an organisation also plays an enormous role in preventing 
implementation failure. In a small organisation, implementation of new technologies 
might be resistant due to lack of collaboration between professionals. 

The role of an organisation is no less important outside of an organisation itself. Its 
active participation with the technology developers, administrative bodies and insurance 
companies optimises implementation strategies of new digital health technologies and 

https://www.researchsquare.com/article/rs-88101/v2
https://www.researchsquare.com/article/rs-88101/v2
https://pubmed.ncbi.nlm.nih.gov/28057024/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5295692/
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lead to optimisation of costs for public healthcare services, reimbursement, and legal 
clarity around privacy issues. 

The technology itself is no less important for analysis prior its implementation. The 
process of introducing something new to health care professionals or implementing it 
in the healthcare organisation must meet certain criteria. Those include safety, 
effectiveness and ease of use. If technology is effective but too complicated to proceed 
with, or the technology is safe but there is no objective positive effect on health 
outcomes, the risk of failure to implement that particular technology is high. 
Technology must be a facilitator not a barrier. It must be easily integrated into day-to-
day workload, clearly define benefits for improving practice and patient outcomes 
(Keyworth et al., 2018). Therefore, to enhance motivation of stakeholders, the 
technology must be user friendly, easy in use and focus on providing decision support 
for clinical practice and person-specific information to assist with patient management 
(Keyworth et al., 2018).  

Digital health technologies have promising results in addressing barriers in work 
environment such as time and workload pressure resulting in change of professional 
practice and greater impact on patient outcomes (Ross et al., 2013). It has been also 
noted that positive and proactive attitude towards new health care technologies and 
information systems may improve work experience and well-being of health care 
professionals (Mansour et al., 2022). Nevertheless, using rigid digital health 
technologies as part of everyday practice may in contrary increase workload, cause 
time pressure and thus disrupt the workflow of health care professionals, primarily 
working in primary care settings (Keyworth et al., 2018; II). These barriers are 
influencing the effectiveness of technology-based interventions and likelihood of 
health care professionals using technology (Keyworth et al., 2018). In retrospect, one 
may legitimately claim that the piloted cCBT program iFightDepression caused 
additional time and work pressure. 

Time management is critical for implementation of digital health technology in the 
healthcare organisation. It can both accelerate and impede the uptake of technology, 
if introduced at the right time or at the wrong time. It can also apply to technology 
whether access to technology is time-limited or whether the use of the technology is 
time-consuming. Given the workload of health care professionals, a typical issue in 
implementing new health technology is a lack of time to concentrate on benefits the 
health technology can provide. The cCBT pilot was estimated to conduct in three years. 
In reality, however, the cCBT introduction to health care professionals and deployment 
in the organisation started since the approval from ethics committee was received. By 
saying this, the real time for professionals’ and patients’ recruitment was left less than 
two years. Lastly, the endorsement of cCBT at national level required evidence of 
clinical- and cost-effectiveness of the program. 

Implementation failure in new health care technologies is facilitated by financial 
incentives too. For example, reimbursement, transparent and fair payment as a way of 
engaging health care professionals may accelerate the uptake with technology 
(Keyworth et al., 2018; Vis et al., 2022). Compared to other pilots in different regions 
(IV), at the time of the cCBT pilot in Estonia, no financial support was offered to health 
care professionals nor patients to complete with cCBT program. Important to note, 
that financial incentives may attract health care professionals at the beginning, in a 
long-term perspectives, reimbursement does not influence practice change (Chauhan 
et al., 2017). 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6223001/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6223001/
https://pubmed.ncbi.nlm.nih.gov/23112288/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9408723/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6223001/
https://pubmed.ncbi.nlm.nih.gov/28057024/
https://pubmed.ncbi.nlm.nih.gov/28057024/
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Failure to implement cCBT in Estonia was also related to a level of public policy 
support and the priorities set up by the Government. In general, mental health policies 
in Estonia include prevention of psychiatric and behavioural disorders, early and timely 
access to mental healthcare facilities and the promotion of mental health in society 
inter alia through self-help tools. The activities and interventions, however, continue 
to reflect fragmented mental health policy insofar as those are not strategically 
planned with cross-cutting clearly delineated responsibilities between health care 
professionals in mental and primary healthcare.  
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5 Discussion 
Digital mental health services, including cCBTs have been introduced and successfully 
implemented in many European countries. Many of those countries successfully 
implemented, however, are less digitally advanced than Estonia. This study addresses 
the failure of deployment of cCBT in Estonia and the reasons of failure through the 
conceptual analytic frameworks following Sauer (1993) and Herzlinger (2006). The 
framework is tested on the cCBT case of implementation, which was selected not only 
because of the nature of the case and for the purposes of understanding the Estonian 
context and experience, but also because it provides insights into the deployment of 
patient facing HCIT and digital health incentives more generally. This thesis, therefore, 
adds an explicit analysis of the dynamics of health care innovation and its significance. 
Although innovation holds a respected place in healthcare and, of course, in software 
development and computing, the analysis of a failed HCIT project simultaneously from 
both the software implementation and the healthcare innovation perspective does not 
seem to have been fully developed previously (Greenhalgh et al., 2020; Greenhalgh et 
al., 2019; Greenhalgh et al., 2017). This thesis also showed that having e-competence 
and highly digital ecosystem does not suffice to implement cCBT or any other patient-
facing HCIT. Therefore, this thesis aimed to study how and why implementation of cCBT 
in Estonia failed and what needs to be done to make it success. 

5.1 Reasons for Failure of cCBT Implementation in Estonia 
To understand and explain the pertinent aspects of the failure on the introduction and 
deployment of cCBT in Estonia, the reasons for cCBT failure must be outlined. 

The key important observation demonstrated that e-mental health technology has to 
function in a matrix structure that includes, but is not limited to (i) national and local 
regulatory considerations and health policies; (ii) pertinent workflow preferences; (iii) 
reimbursement; (iv) computer availability and literacy, including access to and speed of 
Internet; (v) models of acceptable physician-patient relationships; (vi) infrastructure for 
the social and psychological support of patients; (vii) familiarity with and acceptability of 
remote care; (viii) family and social structure; (ix) community fabric; (x) diagnostic 
conventions (e.g., what is depression?); (xi) demographic considerations (e.g., who is 
depressed?) and (xii) therapeutic protocols. This structure also touches on more difficult 
questions around the sociology of depression including the question of what degree of 
depression is deemed acceptable or tolerable in the patient’s community.  

The second observation pertains to the process and organisation of recruitment. This 
thesis demonstrated that failure to recruit was itself the result of other contributory 
factors and biases that need to be understood. 

One of the main factors included the failure of coordination of the cCBT program, poor 
preparation and promotion prior to initiate, and failure of deployment at the local level. 
Health care professionals referred that cCBT does not provide direct contact with patient 
and that may result in poor quality of self-management and care in general (II). Second, 
they emphasised that patients with severe mental disorders need more careful attention 
and cCBT may not be suitable for them considering the nature and severity of their illness 
(II). Finally, they concluded that cCBT if not integrated with their day-to-day practice and 
information system may unnecessarily increase workload and result in poor 
management and quality they would offer to patients (II). 

https://pubmed.ncbi.nlm.nih.gov/32401224/
https://pubmed.ncbi.nlm.nih.gov/31411163/
https://pubmed.ncbi.nlm.nih.gov/31411163/
https://www.jmir.org/2017/11/e367/
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In retrospect, this can be partially explained since lack of eligible professionals to 
conduct a trial resulted in recruitment of professionals without adequate education and 
familiarisation. Due to this limitation, a detailed understanding of the specific factors 
influencing their perspectives could not be fully established. 

In general, however, e-mental health initiatives have been positioned as saving time 
for the practitioners (Parisi et al., 2021; Donaghy et al., 2019). This thesis showed, that in 
Estonia, practitioners have remained sceptical (II, IV). New therapies, in general, are 
often perceived to be time-sinks. Physicians have expressed the desire to be reimbursed 
for the administrative and clinical responsibilities that might become incumbent upon 
them with the introduction of new technologies and protocols. This represents both an 
economic concern and a personal, work-flow anxiety. At the very least, they often ask to 
be reimbursed separately and explicitly for online consultations. The introduction of e-
mental health initiatives must, therefore, contend with the economic demands of 
practitioners.  

Another reason observed was related to the potential fearfulness of online therapy 
for patients with emotional distress (Di Giacomo et al., 2019; Meier, 1985; Olavarria, 
2014) and their ability level to adhere and comprehend the new method of depression 
treatment. Although patients’ fearfulness towards digital mental health interventions 
cannot be addressed adequately in this thesis, a particular somatic symptom in 
depression is loss of energy (Vreijling et al., 2023). That makes it difficult for patients with  
depression to make decisions or adopt changes in technology (Simblett et al., 2023; 
Biagianti et al., 2023). Even if patients were to agree, or decide to make a change or 
attempt something new, the motivation to actually engage in change may be sorely 
lacking (Titov et al., 2010). As a result, the effort to introduce new modes of therapy, 
including e-mental health to depressed individuals, needs considerably more than just 
the education of the practitioners and the prescription of a new protocol for the patient. 
The introductory effort must include a component of advertising and marketing to the 
patient, not dissimilar to the strategy described and promoted by the advertising genius 
David Ogilvy (Ogilvy, 1983; Young, 2018). 

5.2 Limitations of the Study 
The limitations of this study include the following. First, the interpretation of the research 
findings can be criticised due to the limited generalisability of case studies overall, 
including this one (Yin, 2017; Price et al., 2004). 

Second, the generalisability of this study may be limited to be the very setting that 
enabled it, i.e., the unique setting of the research in Estonia, a country with a strong 
digital ecosystem and health-IT infrastructure. Were the same efforts to have been 
studied in a different setting, other, and potentially different details might have become 
more salient, and the conclusion might have required modulation. 

Third, this study is subject to criticism for its potential lack of objectivity due to 
intensive participant observation and the personal involvement of the author as project 
manager (Iacono et al., 2009). Limitations on observer involvement can also impede a 
researcher from fully understanding the context being studied and bias data 
interpretation (Takyi, 2015). On the other hand, the personal understanding and 
interpretation of a case through observation and participation is unique (Iacono et al., 
2009) and has been recognised as potentially providing unique and valuable insights 
(Myers, 2000). 

https://www-sciencedirect-com.ezproxy.tlu.ee/science/article/pii/S221478292100110X
https://pubmed.ncbi.nlm.nih.gov/31160368/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6770433/
https://www.sciencedirect.com/science/article/abs/pii/0747563285900305
https://books.google.ee/books?hl=en&lr=&id=HOemBgAAQBAJ&oi=fnd&pg=PA35&dq=cyberphobia+in+psychiatry&ots=UYhWaF53Sw&sig=G0x9UMqloU8WiL6zYTZYI--JJZo&redir_esc=y#v=onepage&q&f=false
https://books.google.ee/books?hl=en&lr=&id=HOemBgAAQBAJ&oi=fnd&pg=PA35&dq=cyberphobia+in+psychiatry&ots=UYhWaF53Sw&sig=G0x9UMqloU8WiL6zYTZYI--JJZo&redir_esc=y#v=onepage&q&f=false
https://www-sciencedirect-com.ezproxy.tlu.ee/science/article/pii/S0165032722012514
https://www-sciencedirect-com.ezproxy.tlu.ee/science/article/pii/S0165032723000733#bb0030
https://journals.sagepub.com/doi/10.3109/00048674.2010.493859
https://www.semanticscholar.org/paper/Ogilvy-on-Advertising-Ogilvy/c74fb4fe06d86534eb99479bc46b787ef681c3ab;%20https:/www.academia.edu/34876497/Ogilvy_on_Advertising
https://www.tandfonline.com/doi/abs/10.1080/19325037.2004.10603611
https://academic-publishing.org/index.php/ejbrm/article/view/1241/1204
https://nsuworks.nova.edu/cgi/viewcontent.cgi?article=2164&context=tqr
https://academic-publishing.org/index.php/ejbrm/article/view/1241/1204
https://academic-publishing.org/index.php/ejbrm/article/view/1241/1204
https://nsuworks.nova.edu/cgi/viewcontent.cgi?article=2925&context=tqr
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Fourth, this study would benefit hugely from more data, in particular, analysing more 
patients’ experiences in using the iFightDepression program in Estonia. Low awareness 
among the general population on cCBT and e-mental health programmes in Estonia in 
general contributed to difficulties with patient recruitment. While the author of this 
dissertation does not expect that the conclusions would have differed with a larger 
cohort, this study may still suffer from sampling errors and small numbers. 

These limitations have been mitigated by comparison of the pilot cCBT case with the 
academic literature.  
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6 Conclusion  
This thesis studied an example of the introduction of e-mental health services in Estonia. 
Despite the robust e-health infrastructure, only 56 patients were recruited of the 300 
that were targeted, and only a handful of physicians and mental-health practitioners.  

Initially, the EU hoped to obtain data on the clinical, real-time, clinical efficacy and 
effectiveness12 of e-mental health in cases of mild to moderate depression – one of the 
most prevalent emotional disorders. While clinically useful and statistically significant 
data emerged elsewhere in the EU, they were not forthcoming in Estonia. Some 
indications of effectiveness, i.e., how cCBT helped symptomatic depressed and anxious 
individuals in Estonia, could be inferred from information signalled by the data, but 
clinically significant data were elusive. Therefore, the lack of conclusive data was 
disappointing and the circumstances of the pilot introduction to e-mental health still 
generated very interesting information regarding the steps required to improve the 
implementation of e-mental health services and, by implication, to improve the 
introduction of new e-health services more broadly. 

The purpose of this thesis was to examine the reasons behind the unsuccessful 
implementation of cCBT in Estonia and to propose recommendations that can be 
considered from this failure for future implementations. The research questions that 
guided this study were as follows: 

1. How was cCBT implemented in Estonia? (RQ1) 
2. What were the reasons and factors that contributed to the failure of cCBT 

implementation in Estonia? (RQ2) 
3. What lessons can be learnt from cCBT implementation failure in Estonia to 

prevent failures of implementing other but similar digital health initiatives in 
future? (RQ3) 

To answer these research questions, a case study methodology was employed, which 
involved conducting interviews with stakeholders, analysing relevant literature and 
documents, and observing meetings related to cCBT implementation. 

The findings of this case study indicate that several factors played a role in the failure 
of cCBT implementation in Estonia. These factors can be summarised as follows: (i) lack 
of skilful stakeholders’ engagement within the project from its initiation, (ii) inadequate 
funding mechanisms to support stakeholders for long-term use of cCBT, i.e., after the 
project end; (iii) insufficient project organisation and communication between organisers 
and end-users, (iv) technical issues with the platform used for delivering cCBT and (v) lack 
of policy support with supportive tech-friendly legal framework. 

This case study offers important insights for the future implementation of patient-
facing digital mental health initiatives, highlighting the need to overcome the challenges 
and influential factors mentioned above that lead to the failure of cCBT implementation 
in Estonia. It is anticipated that these findings will inform and prevent future 
implementation failures, thereby enhancing the global access to digital health services. 

Addressing the first research question (RQ1), it was observed that implementation of 
cCBT in Estonia was marred by organisational inadequacies. A limited engagement of key 
stakeholders during the planning and execution phases resulted in resistance to change.  

 
12 When referring to therapeutics, efficacy refers to the statistical likelihood that a desired effect 
is achieved. In theory, under ideal circumstances, effectiveness refers to clinical effect that can be 
documented under real world circumstances. 
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In response to the second research question (RQ2), it was determined that the success 
of digital health initiatives hinges on a robust infrastructure, one which includes reliable 
and ample financial resources. Budgetary limitations can obstruct the implementation 
process, leading to incomplete or poorly executed initiatives. There is very little written 
about economic incentives and reimbursement associated with the introduction of e-
mental health services in Estonia specifically. Nevertheless, there is much to be learned 
from the positions assumed by mental health practitioners elsewhere and with 
professional organisations associated with mental health in other locales, even if the 
medical practice and reimbursement models of mental health services are substantially 
different across different countries (Wykes et al., 2015; American Psychiatric Association, 
2023; American Academy of Child and Adolescent Psychiatry, 2023; Titzler et al., 2018). 

Other factors that contributed to the failure of implementation of cCBT in Estonia 
included the difficulties encountered in integrating the program with the e-health 
platform. These difficulties impeded information exchange, thereby necessitating 
additional efforts and responsibilities for the delivery of cCBT. The most significant 
challenges were the inability to recruit trained professionals who could effectively recruit 
patients, resistance to changes in workflow, and a lack of financial incentives to motivate 
key stakeholders and ensure the project's sustainability after its completion. 
Furthermore, the technology lacked a user-friendly or user-centred design, which 
deterred many users from continuing with cCBT. For digital health initiatives to be 
successful, it is crucial that end-users find value in the technology and actively engage 
with it. If aspects such as usability, accessibility, and user experience of digital health 
solutions are not prioritised, it can lead to low adoption rates, limited usage, and 
ultimately, implementation failure. 

In response to the third research question (RQ3), it is evident that further research is 
imperative for the successful introduction and promotion of digital or (e-)mental health 
services in Estonia. 

This case study serves as an example of a situation in which the failure analysis points 
to contextual reasons for failure, but the forces resisting innovation in health care 
reinforced the failure. The putative virtues and benefits did not suffice to overcome the 
forces or the contexts in which they function. As seen, the results of this thesis are 
specific to the failure of cCBT implementation in Estonia. Nevertheless, the 
recommendations provided below have broad applicability and can be used to prevent 
similar failures in implementing other digital health services in future.  

First, the research conducted and reported upon in this thesis emphasises the need 
for coordinated efforts around both public policy and professional education to 
implement digital or (e-)mental health services and include them in routine care (I, III). 
The recommendations are restricted to digital or (e-)mental health applications because 
the psychosocial milieu for and determinants of other digital or (e-)health applications 
and in other domains may turn on factors that are not in play in Estonia and that have 
not been considered here (Ross et al., 2016; Vitacca et al., 2009). Promotion of e-mental 
health among the public in general and capacity building among health care professionals 
are required to improve access to, coordination and continuity of mental care (I-III). Also, 
no less important is to implement appropriate regulatory and funding mechanisms to 
maintain the sustainable use of e-mental health (II, III). 

Second, the purpose of education is to establish credentialed competence in the use 
of digital or (e-)mental health technology but also to provide a workable context for the 
technology’s use. The aphorism – all healthcare is local – is an oft-repeated truism but it 

https://www.tandfonline.com/doi/full/10.3109/09638237.2015.1124406
https://www.psychiatry.org/psychiatrists/practice/professional-interests/integrated-care/get-paid
https://www.psychiatry.org/psychiatrists/practice/professional-interests/integrated-care/get-paid
https://www.aacap.org/AACAP/Clinical_Practice_Center/Business_of_Practice/Telepsychiatry/Coding_Telemedicine_Services.aspx
https://www.sciencedirect.com/science/article/pii/S2214782917300908
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5080780/
https://journals.sagepub.com/doi/abs/10.1177/1479972309102805
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is especially true in this setting (Clyde et al., 2008). The issues are: (i) just how local and 
(ii) what, exactly does local mean (Clinton Foundation, 2013). In some locations, local can
be defined by distance. In others, it is a matter of culture, language, history, race or other 
influencers. In any event, locality affects the choice of medical treatment for both the
treating health care professional and the individual treated (McCarthy et al., 2017).
Breakdowns in the introduction of change can be ascribed to remarkably small things.
This phenomenon is well described in the literature of change management generally,
and change management associated with digital health in particular (Kho et al., 2020).

Third, implementation of any e-health system and health care technology qualifies as 
innovation process. It is subject to predictable uncertainties, vulnerabilities and changes 
in context. The experience in Estonia demonstrated that the achievement of professional 
competence does not necessarily lead to openness to change or to the introduction of 
new technologies. Some of that may be due to what is locally accepted and expected in 
healthcare. Some may be due to a theory of good enough – why change? Some may be 
due to the perception that change from what seems to work well enough entails extra 
work for the health care professional, either during the immediate process of new 
technology adoption or in its wake. And especially when the full implications of workflow 
alterations after changes in medical protocol are unfamiliar, there will be resistance to 
change (Kho et al., 2020; Vitacca et al., 2009). 

Fourth, the innovation in cCBT was the computerised part rather than the cognitive 
behavioural therapy aspect. Nevertheless, it was the launch that failed because it did not 
inspire confidence or adequate interest on the part of the therapists or the patients. It 
would be incorrect and myopic to suggest that the failure of cCBT in Estonia was a 
technological failure, although it was, actually, a product failure. The failure of the 
product launch involved a complex set of decisions and manoeuvres and therefore could 
not really be separated from the process of introduction. Within Estonia, the process was 
intended to introduce the new method of e-therapy for depression and anxiety. The 
method included the technology; the process to implement started with introduction. So 
long as the process resulting in adoption had worked, and so long as cCBT would resulted 
in improved access, convenience and good or better clinical outcomes, the ministry, the 
European Commission, the therapists and probably the patients would have been 
satisfied. It was only as the process of introduction failed, that the introduction itself 
became the critical gate to the use of the product to treat depression. 

Lastly, failure of cCBT implementation might have been avoided had the local 
stakeholders in Estonia been empowered successfully and effectively networked into the 
project. An unanswered question in this analysis is the effect of time scales. The failure 
reflected the typical vulnerabilities of patient-facing health care, and especially of 
patient-facing software trials in digital health. It is prudent always to construe health care 
as local care, even when it is an extension or an expression of a larger entity, process or 
initiative (Flyvbjerg, 2006; Kratochwill et al., 1992; Miller, 2018). 

The experience in Estonia also demonstrated the wariness of patients to adopt a 
change in technology and treatment protocol. From a theoretical and arguably a near-
ideological perspective around ideal healthcare, the improvement of patient autonomy 
and self-help is highly desirable in many cases. From a clinical perspective, however, two 
of the salient characteristics of depression is the loss of self-worth and fear of 
abandonment (National Institute of Mental Health, 2022; Kennedy, 2008; Taylor, 2008). 
One can readily imagine that patients suffering from depression might be fearful of the 
shift to self-care and terrified that they might be abandoned by their therapist. 
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Abstract 
Understanding Failure in Digital Health Implementation – A 
Case Study of Implementing Computerised Cognitive 
Behaviour Therapy (cCBT) in Estonia  
Computerised Cognitive Behaviour Therapy (cCBT) is a cost-effective and evidence-based 
method for treating common mental health disorders, such as depression and anxiety. 
cCBT was introduced in Estonia to support traditional face-to-face therapy, increase 
awarenness about mental health self-help tools for management of mild to moderate 
level of depression and anxiety and  reduce the burden of primary care physicians. 
Estonia seemed to be ideal place to ipleemnt cCBT due to it high capacity in implementing 
several e-health projects and advanced e-health ecosystem. Contrary to expectations, 
implementation of cCBT failed with numerous challenges. This thesis, therefore analysed 
the implementation failure of cCBT in Estonia and proposes recommendations to prevent 
failures of other but similar digital health projects in future. It also provides insights to 
advance the understanding of the utilisation of failure analysis frameworks. 

The thesis starts with an introduction that provides background information on digital 
mental health initiatives and their potential benefits. The introduction also outlines the 
research questions that guide the thesis, including how cCBT was implemented in 
Estonia, why the implementation of cCBT in Estonia failed, what factors contributed to 
its failure, and what recommendations can be considered to avoid similar failures in 
other contexts. 

The second chapter introduces the case study methodology used to investigate the 
implementation process of cCBT in Estonia. It describes how empirical data were 
collected through interviews and online survey with stakeholders, document analysis, 
and observation of meetings related to cCBT implementation. 

The third chapter provides background of the theory of failure analysis. It presents a 
literature review on implementation challenges of health care information technologies 
and investigates the definition of failure and success in implementation project. Lastly, 
the chapter presents frameworks for failure analysis. 

The fourth chapter provides insights into the case study and presents its findings. The 
chapter starts with an overview of the Estonian healthcare system and its digitalisation 
efforts. Next, it describes how cCBT was introduced as part of a larger initiative to 
improve access to mental health services in Estonia. The chapter includes analysis of the 
stakeholders involved in the implementation process, their roles and the key factors that 
contributed to the failure of cCBT implementation in Estonia.  

The fifth chapter discusses the results of the case study. The reasons for failure of cCBT 
in Estonia and limitations of the study are thoroughly considered. 

The last chapter of the thesis concludes with an answer to the research questions 
emphasising main findings and contributions and highlights the need for more research 
on implementation challenges in digital health initiatives.  

To conclude, this thesis contributes to the understanding and analysis of innovation 
failure in healthcare and provides recommendations for failure prevention and 
implementation of patient-facing digital mental health services. 
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Kokkuvõte 
Mõtestades e-Tervise rakendamise ebaõnnestumist – 
arvutipõhise kognitiivse käitumisteraapia (KKT) rakendamise 
juhtumiuuring Eestis 
Arvutipõhine kognitiivne käitumisteraapia (KKT) on kulutõhus ja tõenduspõhine meetod 
enamlevinud vaimse tervise häirete ravimiseks, eelkõige depressiooni ja ärevuse puhul. 
KKT tutvustati Eestis eesmärgiga suurendada teadlikkust vaimse tervise 
eneseabivahenditest, aidata juhtida mõõdukat depressiooni ja ärevust ning vähendada 
esmatasandi arstide koormust. Eesti tundus ideaalne koht arvutipõhise KKT 
rakendamiseks tänu selle suurele võimekusele mitmete e-tervise projektide elluviimisel 
ja arenenud e-tervise ökosüsteemile. Vastupidiselt ootustele ebaõnnestus KKT 
rakendamine mitmete väljakutsete tõttu. Käesolev lõputöö analüüsib arvutipõhise KKT 
rakendamise ebaõnnestumist Eestis ja pakub soovitusi, kuidas vältida sarnaste 
digitaalsete terviseprojektide ebaõnnestumist tulevikus. Samuti pakub töö teadmisi 
ebaõnnestumise analüüsi raamistikest, et edendada paremat arusaamist. 

Doktoritöö sissejuhatuses annab autor ülevaate digitaalsete vaimse tervise 
rakendustest ja nende potentsiaalsetest kasudest. Sissejuhatuses toob autor välja 
uurimisküsimused, millest käesolev uurimistöö lähtub sh kuidas arvutipõhist KKT-d on 
Eestis rakendatud, miks see rakendamine ebaõnnestus ning mis olid selle peamised 
põhjused. Sissejuhatuses antakse ka soovitusi, mida teiste digitaalsete või e-Tervise 
rakenduste ebaõnnestumiste vältimiseks tuleks arvestada. 

Teises peatükis selgitab autor juhtumiuuringu metoodikat, mida on kasutatud 
arvutipõhise KKT rakendamisprotsessi uurimisel Eestis. Autor kirjeldab, kuidas andmeid 
koguti ja analüüsiti st intervjuude ja veebipõhise küsitluse, sh teaduspõhise kirjanduse ja 
muu dokumentide analüüsi metoodikat. 

Kolmandas peatükis analüüsib autor uurimistöö teoreetilist tausta. Esitatakse 
kirjanduse ülevaade tervisetehnoloogiate rakendamise probleemidest ning uuritakse 
ebaõnnestumise ja edukuse määratlust selles rakendusprotsessis. Kokkuvõttena toob 
autor välja infosüsteemi ja tervise innovatsiooni rakendamise ebaõnnestumise põhjused. 

Neljandas peatükis annab autor ülevaate juhtumiuuringust ning toob välja uuringu 
tulemused. 

Viiendas peatükis analüüsib autor juhtumiuuringu tulemusi, selgitades täpsemalt, mis 
olid peamised tegurid, mis põhjustasid arvutipõhise KKT rakendamise ebaõnnestumise 
Eestis ja doktoritöö uuringu läbiviimise piirangud. 

Doktoritöö viimases peatükis annab autor vastused uurimisküsimustele tuues välja 
olulisemad järeldused ning soovitused. Peatükis rõhutatakse suurema uurimistöö 
vajaduse järele tervisetehnoloogiate rakendamisel. 

Käesoleva doktoritöö uurimus panustab teadmistega arvutipõhise KKT ja muu 
tervisetehnoloogiate rakendamise ebaõnnestumiste ärahoidmiseks ning vaimse tervise 
innovatsiooni elluviimise optimeerimisele e-tervise teenuste kontekstis. Lisaks annab 
uurimus soovitusi patsiendile suunatud digitaalse vaimse tervise teenuse 
optimeerimiseks ning üldisemalt kogu tervishoiu infotehnoloogia integreerimisele 
digitaalsetesse tervisesüsteemidesse.

Kokkuvõttes annavad käesoleva doktoritöö tulemused erinevaid võimalusi mõista 
ja analüüsida digitaalsete tervisetehnoloogiate rakendamiste ebaõnnestumisi toob 
välja soovitusi ebaõnnestumiste ärahoidmiseks. 
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Sogomonjan, M. Challenges and opportunities for e-mental health policy: an Estonian 
case study. Contemporary Social Science, 16(2): 185–198, 2020. 
  





���������	�
���
�����
	��������		��
���	����
�������
��������	���������
���
��
�����������
�����
���
��������
�����
��������	��� 

!"#$%&'"()(*�+",-).�+,-%#,%/"0(#).�"1�$2%�3,)4%&*�"1�+",-).�+,-%#,%56++78�9:(-#$;�9<#.-#%;�/"0(#).�2"&%')=%8�2$$'58>>???@$)#41"#.-#%@,"&>."->(5",AB!2)..%#=%5�)#4�"''"($0#-$-%5�1"(�%C&%#$).�2%).$2'".-,*8�)#�D5$"#-)#�,)5%�5$04*E%.-$)�+"="&"#F)#G"�,-$%�$2-5�)($-,.%8�H������I�J���
��
�K�L� M�������
J�	��
���������
����	������N��
���������������O���
�P	��
��
���	��	���OQ���
��������O�I������I���
��Q� R��Q� STN USQ�VW�� L� LSL�� TS�LX ��L�L� Y�LYUTG"�.-#Z�$"�$2-5�)($-,.%8������	���������J� L� LSL�� TS�LX ��L�L� Y�LYUT[����	�����
��
���L\������L�L�I������O������������������	�����
���]�������̂���	��TR _�������������������	�_�������		���̀���������
J��������	�� L�_��������
J��������	�



������������	
��
�
���
����
������
������
��
���������

���������
�	����������� �!"�!#$%&'()$*(+,-&./0&112**3*24$'52(6+,0$78*+1+96/0&112**/:5(+*2&;<=>?;@>ABC��D�E �!�F�G����!�H �!���I����IJ���DK�F�!�G���I��G��F�F�FFB�F�C�B�IB �!G��I�F�!EE��!��KL�MB����K�H�DD�FF��I��INMB����K �!���I����IF�GO�D�F�!E�I��E�MB�DK�HP!�!D���G�F�BGD�FQR��C���KL �F�J��J��S��I �!���I����IJG�C�� F��DT�DD�FF��D�G�F�GO�D�FEB� ��!�K���I��� ���E!B C�G�H�G��!�EFJ�D����F�FL�I�F��� ��!EE�FDG� �!����!�FF�D����ES��I �!������!�FF�FL�!EHG�� �!��EF�GO�D�E���O�GK �E��FQUS�E�FJG��EG�FJ�!F����I��G�S�!�E� �!EH�G�!���G���ED�G��F�I��F��C��FI �!��H�N �!���I����IF�GO�D�F�!����!�JG� �GK�!EF�D�!E�GKI����ID�G�FJ�D����F�FHG� E�V�G�!�E�FD�J��!�FQW!XF��!��L�O�E�!D�NC�F�E �N �!���I����I F��B���!F�G�C��!��!�G�EBD�E��� JG�O��DD�FF�� �!���I����ID�G��!E��G�EBD��I�D�F�F�FF�D����ES��I�G��� �!�QY�S�O�GL�S�G�!�FF�H�I�C�!�P�F�H�N �!���I����IF��B���!FG� ��!F�� ���E� �!�I����ID�G�JG�H�FF��!��F�!E�I�S�E�GJ�JB�����!QZI�F�G��D��EG�SF�!P!E�!�FHG� X[NHB!E�EG�F��GDIJG�"�D�F���\� �!��I� DI����!��FXF��!�� H�D�F�! �E�J��!� �N �!���I����IF��B���!FQZI��B�I�GFI�SFI�S�I���DT�HJBC��D�!O�F� �!��!�O�E�!D�NC�F�E�N �!���I����I�!��GO�!���!F�!E�I�G��BD��!D��HG���O�!�JG�H�FF��!��F �� �!���� S��I �N �!���I����I��DI!������FI�O�G�FB���E�!�����B!D�G���!�KLI�!E�G�!�HB��� J�� �!�����!�H�N �!���I����IJ���DK�! �!���I����IF�GO�D�FQ
;?>]@̂_̀ ]=>a?bc$7$24$defg9g5(hijkf77$%($dhil&*g&'6hihim_bna?o=$pq$*(&18$&1(8%+1276r2*($'*$(d$124$'$d7+9*2(24$s$8&42+g'&1(8$'&%6tuv0wr2*($9'&($d)$*(&18$&1(87&'$rd292(&1&.&'$*$55

xyz{|}~�z�|yY����IJ���DK�F�O��O�!����C���KEB����I�G�J�E�JJ��D����!�H��DI!�����D���!!�NO����!FQ�I�!���F!��E�E!���!�K��� JG�O��I�MB����K�HI����IF�GO�D�FL�O��E�!�DNDBG���E���!�F�FL�GG�GF�!JG�FDG�C�!� �E�D����!LB!!�D�FF�GK�G��� �!��!EB!F�H�D��!�D��H�D������FLCB���F���G� �EK�I�FI�G�����HI��INFT����EI����ID�G�JG�H�FF��!��F����!K����QL�����QUDD�GE�!����I���G�EY����I�G��!�F����!��Y�L����C�L�I����C��FI�G�H����HI����ID�G�JG�H�FF��!��FI�FD�!�G�CB��E���I��!�E�MB���JG�O�F��!�H�O�!C�F�DI����ID�G�QUG�B�C�KL�I�B!�MB��E�F�G�CB���!�HI����ID�G�G�F�BGD�F�!E�I�J��GMB����K�HI����ID�G��G��\�D�GC���ECKJG�C�� F�H�DD�FF�!E�DD�J��C����K�H�V�D��O��G��� �!�FL �T�!�MB����K��� S�GT�!EFBJJ�G��O��!O�G�! �!�FE��DB�����F��C��FI����!K����QL�����QU���I�F�JG�C�� F�G��FJ�D����K�DB���! �!���I����ID�G�Q�hihif7&d$)6+,�+72&1�72$*7$5�������q$12(&�+9+)+*�&* )$12(&�5+9+)+*�&*�(&1($78�$$

u��0:q��cfc���u�f-�u�:�u:hihj/��-�j�/���h/j�e�jk�8((%5 ¡¡d+2�+'9¡ji�ji�i¡hje�hi¢j�hihi�j£hi£ke



��������	
��
�������������������������������������������������������������������������������������� ��!�����������������������������
"�����#�$����	
%
��
%�
&��������������������������������������������������������������������������$����
���'����(�!����������������������������
�����$���������!)���������$����������������������������*����������!��������������������������������
����+������������,�����
�����������+����
������*����������������������������������*�����������&��������$�$��'�)�����,���������������&��������-��������)�����.������������#�����,��������/�������
	��0�-������.#/+
	����������.��	
1
���&���-������������������)
����������������2���������������$����+$���
$�������������*�3�34��������*���������������1�54�����6�����������+����������
�	
%��7�������������������������6���8���������&�����������������)���	
3$�������������*�%�
4 ���3��4 ��6�������6�������
�	
������������������������'��$�������������+���������������9��*���!
�����!�		
			���������!����������������������
�	
%�����������&���������)��������������-�*����������*�����������$�����������-�����������������������:�������
�	
���.����6�
����-��������������������������������������������+�������������$��
	�5���
		
			����������6�������
�	
���6��������������������	��������������$���������������������������������
�	
�������
%�������������
		
			���������
��������;������������6�����
�	
���������$������6�:�����������
<�����������������������������������������$����$���2
�5�����������
		
			���������
���+��$��*!<��-��$����
�������������
		
			�������������
�	
���/������*����-��!��8���������6�����������!��������
=$��>���������������������!�����������6������������������
%�����
		
			���������������1�	4��.��	
%
=$��>�������������������������������*������!���������������6�������������?1
�%��!�������������
		
			���������
�������������!
��3��!������������6������

3�%��<��-������2�%��<���������6�������
�	
5��.����������������������������������������������������������������������
��-��������������������-��
����;�����
�����������
#�����
���@����������
=$����
���� ����=�
��-�������������������������������-������!������������������������������-����
(�����!����������������������������-�������.������������
&�+������������)���������*����������������������������������������������������
�+����������������������������������
��$������+���+�������������������������,����.�������������.����-������������������-������������-����������������������-�����6-�����������-������������+�����������������+����*������$�������������������������������������-�������
������!����������6�
����������������=�
������$���$���!������������������������������������������:����������
�	
%A���'�������
�	
	A�B��B�������
�	
2A0�����������
�	
%��.���������
�����-�����������.�������������������-��������������������+������������������������������!C��������
�	
5��7������8�����������+���������-����������������������������������$�!������������������-�������������+�����������
$������*��������������������!����������*(����-����������������-�����7�����������������������,����!����������������������6����������-����������������������������������#������-�:���-������7����������#:7����������������������������������������
����-������+����
���������D������������������#:7�


�E F�=�9�F�@G�@



����������		�
����
�������������
�������
�����
��������
�	����������������	
�����������
��
����
����
���
���������������	�
�
��	���� �!"�#����$������$"#!%�����	����
���
����	�
����&������'())���'()*�������+��,���
����	�
�����������������������,��

����
���������������������������������������������	�
������������������������	��
������
����	����-�,������������������
�������	�������
�����	
���������
&�
��
�����
�������������,��	��	
�����������������������

��
�
������	��
�
����&�
��������������	���
�
,��������������������������.���
�����		���
����
���/���������

��	��0�����������'()(%�����������������������������������������������������
,���
����,��
�&����
�����������&��	������+�����	��
�
��������	�������������
���������������������,�	����������
��
�����!������0�����$��.���������
��	������������	���

�
�	������
��������������������	
������������	��
��	
�����������������������,�����	���������
�

�����������
�	���������
����������������������
��������
�.����������������������������
����
����

��������
�������
����	����&��������	
��
�	���������
�
,������������&�����
����������,�	�����������������
��	
��������
������	��
�	
����������&���+��������.�
�����,�����	����	
�
�����
��	���
���	�	�������	
�	����
���������������������	����������
����
�������������,�	�����������+	�����
�	����
&�����
���������
��		������������,����&�����
������������������,�	���1234567489:6;<;=4>?@8=4>A@4>=AB45@7=54=@<C���
���
����	�
��������
��
�
��	��	������
��&������'())D'()E���'()ED'()*F���,������!�
�����
����"�
�
,���G�����������
���#���
�.������������ �!"�#�%����$G��������
���������������0
��������
�����,��	����	��
�
������� �,�	��D�����������
����$"#!�$�����$"#!%����
�
��	���������������
������������
�
��,��������������
��������
�����
�������	������
���������
���.����		����
����������������������
���
�����
��
���������,����&�����
����������������,�������,�	��������	�
�������������������
���
������	.
������
�����������������

��	��	�
�����������
�����
�H
������������&�����I	����
��	
�

���������������������,�	��������������
�����������	
�����������������	������������
��

��,�������
�����������������
����������&�������
��������
�
�
����������
�������	�������������
��G���

������
��
����$�����$"#!
�
��	�����
������+��������
����������
��
�������
��,��

��������

��	�&�����������&��������������������������

��
������
�
��������
�����
��������	
��
�
��	��
	�����
�����
��
�������	���
�
�����
����J��+���&�
���������	����
��
�������	���
�
�����
�����,
�,�������
�
,���
�
���
�����
����������/������
�K����
��
�L������������'()M�
�)(%����������	����
�	��������
�������	���
�
�����
���������
��
�����
�
�����
����H
�����	�
��������������������������������	����
�
�����
���	
�
����	��

�
,���	������
����
����
�������
��	����������������
�	
���������
&����������

���

�
,���������,�	��������
���������0.�N���L��
�����'()*%���
��	�
����	�
����������.���
�������	����	�����	
����I	���	�
�������,�	�����������,��������
����	������������
�
���������
�������	������&����
��
����

�O#��$�O G P0O�"GQ0�"�#�� )R*



�����������	�
������
���������������������������������������	����������	����������
��������������������������
�����������
������
�� ��������������
������!������� ����������������!"���#� ��$
��������������� ��������%����������������������	�������������������������������� �& ������������ ��������������� ��
������$'����������������������������������	����������(��� �����������������������	�����
��)����������	������� �����% ������ ����� �����
�%������������� ��
����������*�������������������������� ������������
�����%+,,-%�$��.�$����/����0��������� 12��������������� ��������

���3�����������!�������4

��� �4������0����������!440���������
�������������5
!06�7"���#� �%������������������������
���������!������$8������!"��
���������� ���� ���%������������ �� 12�������
�� ��������������
� ��
� �������  �����

����
���������!������$���������������
��%�����������������%�� ����9� ���� �
���������������������� ���	��$������
�� ��������������
��������9���������#��������
�� ��
	������  ���
���� ��������
�%���� ����������
����������%�$���$�����
� ��� ���������� �������� ���������� ��
�������������������������������������
������
� ����	���� ������ 
��� �
��� ��	�����%����
������������ ����������������
� �������$:���� 
������������ �� ���������
� ���� �������%&��� ��
�� ���������������������������������������������������������������� �������� ���������������
����������� �� ����������� ����������������������$�����������%�����������%��� ��������������������
��� ����*���
�������
���������!������� ���$;<=>?<@>AB<CD<AEF=G<F=EGHF@<IJ=>HK>ALMEJA>F4  ��������8':���+-%�$��%9�����
���
����
� ��������� ���������� ����
�����������	� ��������� ����N��
���%�������������
�	���������%��� ��	�����  �����
�������������� ��������������� ��$���:!10O!"���+P%�$�.�������������9����+-%����	���

 �������� ��������������
�

����
������������������	��* �����QR��305� ��������P!" ���������%�������������� �����
��$PR��!������%��� ��
� ������
�����!"�P�	�����$������ �������
���������������������������������������
�	������������
���
�� �����!������%������
���
�����������	�������������	��������������
���
�����	� ��$6�������&���������� ������������
����*�
�������� ���
��� �
����	��������	��������������������*�����	�
���!������$STUTVWXYZ[\]̂WZY_ZT̀aTẐ_VbT_V̂b]TcUYdT]�����	�
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=2014>?@1A B@1C0D1AEFGHIJKLMHNOIPONQMIRSQTUOHIKIVWOXKHNKQYZNTNMIJMTNQX[XMNKUWPMHN\NXKMHGN[]WONT̂ [VXPWTXMWIP_OMXPL ǸPMXK\NXKMH_OMa bFcNTdFeIfFgWKKWhijWkQ[I]NMHNX]XWKXZWKWMUIRQTUOHIMHN[XQUWPMHNM[NXMkNPMIRLNQ[NTTWIPlWRRWPXPONLR[IkMHNGMXMNZJLVNMa bFcNTdFeImFnKNXTNNoQKXWPUIJ[XPTpN[TZ[WNRKUFqFrPUIJ[IQWPWIPlWTMHNLIOMI[I[MHNOKWPWOXKQTUOHIKIVWTM[NTQIPTWZKNRI[WhijkWTMXsNTpHWKNHNtTHNWTIRRN[WPVWMMIXQXMWNPMa bFcNTdFeIuFgHIWT[NTQIPTWZKNRI[OIkQKWOXMWIPTNPOIJPMN[NLpHWKNQ[I]WLWPVWhijabvFnKNXTNNoQKXWPUIJ[XPTpN[TZ[WNRKUFbbFgHXMsWPLIRsNUKNVXKXTQNOMTkJTMZNMXsNPWPMIXOOIJPMXMXKKRI[MHNRJMJ[NLN]NKIQkNPMXPLWkQKNkNPMXMWIPIRrPMN[PNMwZXTNLQTUOHIMHN[XQWNTWPxTMIPWXabdF\IpMHNJTNIRWhijkXUXRRNOMIPMHNLN]NKIQkNPMIRxTMIPWXPHNXKMHOX[NTUTMNkabyFgHXMX[NMHNkITMTWVPWRWOXPMIZTMXOKNTzKNVXKtNMHWOXK{MHXMWPMN[RN[NpWMHMHNWkQKNkNPMXMWIPIRXKKrPMN[PNMwZXTNLQTUOHIMHN[XQWNTWPQ[I]WLWPVkNLWOXKOX[Nab|FrPUIJ[IQWPWIPlX[NrPMN[PNMwZXTNLQTUOHIMHN[XQWNTTJRRWOWNPMKUTNOJ[NNP]W[IPkNPMRI[Q[IONTTWPVQXMWNPMTTQNOWXKOXMNVI[WNTIRLXMXRI[MHN[XQNJMWOQJ[QITNTa bFcNTdFeIyF\X[LMITXUbEF}IUIJHX]NXPUIMHN[TJVVNTMWIPTa

GIVIkIP~XPNMXKFl����������������zdvbu{lf�bfymfdy�44�1A���?>.?D����.������--�����.����.��-���-

���0�?���



����������	�
���	����
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~����������������������������������������������� ¡¡¢£¤¥¥¦§̈©§ª«¥¬­©¬­®­¥̄°°¬¬±­®©̄­¬±©¬²°³²̄°

µ́«¶²§·¬̄



���������	�

����
���������
�	��	��������
���
�����
	���
�������������	�
�����������
������	
��
���
����������� !"
��������

����
��"���	��	
�#
����
�����	�
�����
$���������	�

���$%

�������
����#�
�������	��������
���
�����
&	���	�

��������	��
'��	��
����������
����()*��(+*��(,���#���	��������[�	���	��	
�������������	
�����
�����
��	�\��	�
[�	����������������
��
��������	��
����
�������
	�����
�����	�
��������
��[�
�
�����	��
���	��
�
�������
����	
���
*�
����
�������	�������]���	�

���
�����������
������[
���
���

������������
%�����
'��	�
���	�������]�������
��

�
�����
�������


��̂��

�[���	���
��
�
�������
�
�	�

�	�������_*��(̀*��((*��(a�"��	
�����������	��	���������	�����������
���#��
���

���

��������
�������	����	�������#���	���%�����
����

�����"��	��
�����	�
�
*���	��
����
����
%�
�%������b�	��
����$���	�
���������,�� !"�	�
������������
�

������	
��
����
�	��
����
���
�#�����
����		��������
�������	�
������#���	��������[�	���
�������	
���	���[
�����
�����
����)̀��
�������	
���
�

�����
�����
����	
��
�����	
�������
�������	
����������������[�	��	�����������c�d./;>CCBXeUD/C16789=234C<P/>CC3E/<>==4A605:>16/01=;/=:30</</./012345212/6A:C/OA/01>16303D61;/=4C1=60/H1;>@C606@>CE3;QD3;2/>C12@>;/:;3D/==630>C=>0<>0><<61630>CP4;</0E612;/=:/@113<3@4A/01>1630Fc�(�)�"������	��$���
�����������
����
	��	���

���
�
��%
	�
���
���
������� !"f/>C12@>;/:;3D/==630>C=/H:C>60/<12/6;@30@/;0=./;?<6DD/;/01C?F-6521?OD6./:/;@/01I0JKYM3D:>;16@6:>01=@30=6</;/<6789>=>2/>C12@>;/=/;.6@/F9E/01?OD6./:/;@/01E/;/3::3=/<13;/56=O1/;605>@C606@>C:=?@23C356=16012/0>1630>C;/56=1/;3D2/>C12@>;/:;3D/==630>C=B/./0123452B60:36013DD>@1B@C606@>C:=?@23C356=1=:>;16@6:>1/>@16./C?6012/1;/>1A/01:;3@/==>=12/?1;/>1:>16/01=E612:=?@23C356@>C>0<@350616./P/2>.63;>C:;3PC/A=B>0<>C=3:>;16@6:>1/60:;/./01630F�
�������	
��
�

��������
��
��������
�

	������	���
����
��
�
�"��������
��
��������
��

�
	�������
����
�	����
��"��	
���
��������	��	���%����

���#��

�������	���
���
���[�������,�b
����
�	���
��	����
����
	��	���

���
�
���
����������������
�����������%���%�������
������
�̂��
��������	��
����	�����
�#���	��������[�	���
�������	
���
���
������������������[�
���
���	���
������������


��
���
�	[�������(̀�� !"��
�����[��������
���	�
���%����[��������

�����������

����������[�	
��������g�
���#�
�	
�������&
!�
	�����	����	
��

����

����

����	�����	
�������������
���
���
�	[���
��������
��[������((�

hijikilmnlopnqrstuvwxyz{|}~u�uv|������s������������������������������������������������������

��� ��¡��



��������	
�����
�����������
�	��	�����������
��
��������������	�������� �!"�# �$ �%������&�����	�����������������'�����(�	)�
��*	�������������+�����'�����,
�����������
�������������	����	���
����������	���������&����	�)��-.� "/"�# ������ �!"�0"�#��$�"# "�01"0��$2#!�!"�# $23�#0"�/456$/0��3!�#� "/"�# ������ 7�!"�0/$$2�0�8$9$!"�0$9$20�$/"0"��3����$20��#6$# �/!$9$23�#0"�/# �9�!9#: 0�#01"  "/� 32$0�$8#�"�:$2"�# �38;$�0��3��#�#/#0�:�<����"� �!�<��$:"�09�4=0�$91"�$/�/$$20�8$9$!"�0$9$2#�#�$# 0��#9$�9�>$��"�/# 4?@ABC<@ABDE'�����
�	��	�������������)���������������������	���F��G�����������
���
�������H������������
�	�������������
	��������F�	G�������	���	�
�	������
����-I0"�":��90#/00��$/2#8"  >�9#� "/"�# ������ �!"�04J�"���3 28$1$  7�$9>�9:$20�9�3!�#�$# 0�"/>�9:#0"�/���0$:4K�90�"��$9��/<#� "/"�# ������ �!"�0/$$2�0��#6$#��$��0�0�$�$# 0�"/>�9:#0"�/���0$: #�>#9#�#!$/$9# �9#�0"0"�/$9/$$2�>$$28#�L#8�301�#0�#�8$$/2�/$1"0�#�#0"$/04M399$/0 �<#  �3��0�"/!�#9$$/�9��0$2#/2�$/08�$:#" �4J�"�"�/�00�$9"!�01#��>"/>�9:#0"�/2$ "6$9�8$01$$/��  $#!3$�#/2:�9$�6$9�9$#0$�#22"0"�/# 1�9L4?@ABNEM "/"�# ������ �!"�0�#9$1�9L"/!1"0�2"#!/��$2�#0"$/0�#/2�#6$0��#6$#/����903/"0�0��$/20�$�#0"$/0��3::#9�0�0�$�$# 0�"/>�9:#0"�/���0$:#/2:#�8$0�8$"/>�9:$21"0�0�$:$2"�#0"�/0�#0"��9$��9"8$2>�9#�#0"$/04?@ANOE'�����
�	��	������������	�F��������������������������������
�����P�	���
��������������Q��	���������P
��������������P����
���	��
	������F	�����P����������������������Q����
��	�
�	�����������������������
���	�	�R���������	���������S��������������
����	����������-T�	������
�P�UVW��������
����&������������������&����	���	����������
����������	�R��	�������	�������	����������)����&������������
	���������-X����	������H������������������)��)��&����	�����������-W���P����)��������������������
�������G��-T�	��Y��)���	
�����
Z���������
�	��	�����������
������	���������������P
����������������������	���
����������	�������������
����	�����	���	�����������������	���	�
�	�-WF������	
�����������
�	��	�)���	���
[������������UVW��������
��������
�	���)�	��Y������	��	����������
���
�����	�������	����������

�	���������������	����	����	�����	����	���������-\#0#<��/�$9/"/!�#0"$/0��$# 0�#9$/�0$/�3!��9�0$�0$24?@A]E.  2#0#:3�08$�9�0$�0$2#/22$ "6$9$2"/#/$/�9��0$21#�4?@ABNE,����������	�
���	��������������&�����������-,

�	�����������	)��P̂ _̀ ��
�[���������
�	��	������������������S���������������
�	���	)�
��	�)���	������&�����	�����Y��&����	�	����������
������������&��
�����
������-abcdefgeedhiW���	������������)�����������������������&�		��	���	�UVW�����������������	���	�
�	������������������������������
�	��	��������������UVW������������S�����-j������	�)��������������k�	�����������
�	��	�����������F�	�����)�	���	�)����UVW��	�������	����������F����������	��������������	�F�	������l���������������	����UVW����F�����������������	����	&���)��	�����	��������������������	��&����
�������������������	�R��	�����������
������	��������-+���������
�	��	�����������&����)�������UVW�����������������	���	�
�	�F������	�)�����

����&�������	�
��)�������������
�	������
	�������	�������
���
������������&�����	�����������	����������
����-,�������������������	�)����������R������������������	��������F�������������	��	�&�
�����	���������������	�
�)�	����Y������-'�F�)�	P������
�	��	�������������������������UVW

mnonpnqrsqtusvwxyz{|}~�����z�z{�������x�������������e����hdbh�����b�������������b����b�������

� �¡�h¢��



����������	
�����
���������������	����������
�
�����������
��������	
������������������������	���		����������������

�����
�����	���������	���	������������	��	���������	������������	������	��������������	���������	�����	������

����	���	
�
����������������������	�
�		��	���	���	��	����
�������������������	���� !"#$�����
	�������	����������

�����
�����	��%�����������	���������	����������
�����	���	���	&�
���������
�����	���
��	��������	�����	����������������������'��
�

���
�����	���	
���������
�
������������(��	���������

������������
��	�������	��	��������	���	������
���
�)���	����������

�����
�����	��	��	�*���	+����

�����
��	�
������������,��������	��������
�-��	��	�����
��	
��	�
��������������
�	����
�����
�������
��������������)���	����������

�����
���������	��	��������	�	�����������.
	������
	����	��	���	�������	����	��������

�����	��������	������������	�	����	�����	������������������������	����/�������	����	����	�������������������	��������	���
�������������

�����.
	�����
01�2����
���� !"#$����
�������	�����
������	���	
�����������	���	������������	���	�	������������
������
��	��
��
������������	�����
�������
�����������	���������	��	����

	������	����
�����
���
�����
�����������
	����	��	���	������������

	����	������	������
�	��������������	��	��(����	�����
��������	��	����
���	����	������	��	���	���	�3�	���	
	���	����	���������	�
����������
��	�	
��������������4��	�������	��	�������	���	��	�����
���	����������	����	���	�������'���

����������	��	������	������
	���
����
�����
�	������������	���
����	��������������	��������	���	������	����������

�����	��������		������	������
�
����	�������	������	���
��������	

�	�	��(����	���	��	���	���	���������������
����	���/�����	����	���������������	���
������
���������	��
��	�����������'�����	������������
�
��������
�
����
���������������	�����

�+�
��	�������	�	���
�'�
	�����	���������������������	������	���������.
	�������������	����������

�����

�������	��	�����
�����	�����
����������
����	���
�����	��������,�
	��	��������	��	����	����������

������
��
���
�
�����������
	���
������������	���
���	�����������

������
�������
����	����	���������
����	���������������.���	����������	����������

����������	
��������
����	������	�������	��	���	�����	��	���	���	�	���	���	���	���������
���
�������������5
���
���
�����	��
����	�����	������		���	���	��	����.��������
�
��	���	���	�
	��
�
�
�����
	��	��	���	���	���������
�������	���
�������	�����������	���
�������	����
������	���	�������������
����	���	
�����������	��	���	���	�����

��
	�
����
�����-����	�������	�	��
����	�����	������	���
�����-��	���	���	�����

���	�����
���	�������	����������

�����
��
	
������

����	��
���	�'	�)���	����������

�����
��	��	��	���
������	����	��	������
���������

	�/�	����	����������	�������
�
�����	��		��������	��	�����
�
�����	���	
6
��
�	�����	��
�����
	���
���	������������	����	��7���������

	�	���*���	+����

�����
�������������������	���

����
�
��������������

�
�����

����
	���	��	��
�
	���8����	����� !"#$
	�	��	��	�������������������	���������������������
�	���������������	�����,��	������	�
������
�������	��������	���	������39$������
�
	����
�
��
�����	�
������
�/�
�����
��	���	
6����	�����	����
��	
�
����	����	����-�	�����	��
����	�����	�
����
����������	�����
�
����	���	���	�����������������������	����	������	�����	���������������
�����
��	���	��	������
�
��	��
�
	��������������
�����	
�����	��������	���	���	���
�
	��
���������������	��������������	����������������������	��������������	�������������	������������������������	���������	�
�(���	������4�	���
�������������	����
���	
�
���������	��	���	��
���������	��
�
	����
���
���	����������:�
�������
�����	��	�	�
�����	��		�������	���������

	����
��
�����
	�����������	������	����������

�����
�
�������	����������������	��

	����
���
	�'�����������	�	���
���
������
���������������	�	������������������.
	��������		�	���
������	����������

�����
	���������	
������-�	����

;<=<><?@A?BCADEFGHIJKLMNOPQHRHIOSTUVWXFYZVY[\YT[]̂ _̂̀abbcdefdghbijfijkjblmmiinjkfljinfiompolm

qrhsndtil



�����������	
��
������������������������������������������������
����
������
�����������������
���������� �����!�������
�����������
������������
�������!��������
�"�����������
���#�
����$�%�	&'(
��	
��������������������������)
�!��"�������������"���
����������*���
���
�������"������+������
�
)���������
)����
������������
�
)����
����!��*�
��������
����!
����������������)
��,���)���
��,��������*����"*
���������
���*���������������
�����������
)����
����!���������!
�������"�����"��*�!����������-.��������������)
���,�
*���������
������������,
�����
��������*�������,�����"�)
������"�������
"
�������*���
��+
�
�������)
��
/0�"���!
����������
��!
����)�����*���*��"�������
���1���**���,�����������"��������������������������
/0�
����+�+��*�������"����������������
��������
�����*��2(	3�	456789:;<9=88>??:;@ABCD@6AE8@:F7=FGA8A=;H6I:>FH7J>FBA;K;=F@LM5NOPQREA8@75A=B>8=KAF@>>;SLM5NOPQTUV(�W�X3Y���'
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�#��� �0 �$G& '0 ������& %0 ���)�� *0 ��$9
� C0@l]l]A0������B�������
)�9���)
�$� ���
����!
�$��#���!�����
���&9��
��!$�
�#���=y�,�BHI�$9�
�����������#���&0cn}~eVQVWR~TQOPgR~RYP H�k0!�
[H]0H]Hk\%]]bblIHkl]]]ll̀�x������ �0@l]l]A0{VfRg���RnRY~dPTnRYWgRWRSTQRYP��TQRS}�pPYPPge�XTY~VYYP~SRfRS}SV~QVnPSePgRWRSTQgRfRgP0y����!��
���
#
���,���$�
��"������9��#0����
�)�!����[�����[\\���0���0��0��0$+\��������B��!B�$9����B#��$��\�����!��
��B!
#
���B
���$�
��B�������\9��#\l]l]\]̀\��)
!BHIB
������
�#x���! "0'0@l]lHA0x�����
�#������
�&����������!���
�
���
���
�������$9�
����
�&
����#��9��%�$��0{VYSPX|VdTd}UV~RTQU~RPY~P ��@lA HII�lHl0!�
[H]0H]_]\lHa_l]̀H0l]l]0Hkl]kÌ'��+��� �0 ���
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�� ��������	
����	
�
�����������	�����������

������ � �!"#�$$%�&'�$()� *%+,�-�%./0�1!2�%,$3�

45��6��6�������!78�9&�: #9� ��;���������<=>?@AB�CDA�EF�E@CGEHBI�J7KLM3NO�P���#Q&7/#R�8& /&:9�J7K$$NO�P�S:#T�9&R�U92 0&�&"�9/9�J7KLM3NO�P�S�:V#2R�/0#:!U�9/9�J7K(NO�P�W!�#9R�/0#:!U�9/9�J7KLN+� X7&/0#:�U:&'#99�&7!��!88#8�/0!/�Y�/0�7�/0#�1!9/#:1�78�U:&Z# /M�!7�!�/#:7!/�T#�9&��/�&7��9�/&�"�T#�Y:�//#7��7'&:Q!/�&7�/&�/0#�U!/�#7/9+�S0#�1!9/#:1�78�U:&Z# /�!�9&�&''#:9�!�T�8#&�&7�[&�S��#�Y�/0�!�/�/&:�!��!�&�/�0&Y�/&��9#�/0#�8#T� #+��\]�̂_̀a�̀bc_̀defg�dbhifehjk�̂bjdl̀bm�_̂�dib�mb̀nehb�o�d_�ekklmd̀jdb�diem�mb̀nehb�d_�cjdebfdm�pedi�a_̀b�qbdjekmor��<sB@�t?H>B�uD?>v�wEAx?F@Ay�u>EzAz�H{|}I�X7�!88�/�&7!��0�Q!7�:#9&�: #�Y�/0�Q#8� !��#8� !/�&7� &��8��#��#7#'� �!���7�/#:Q9�&'�Q&7�/&:�7"�!78� &79��/�7"�U!/�#7/9�/&� &QU�#/#�Q&8��#9�!78�'��'���Y&:V90##/9+��\]hh_̀zEFu�@?�xAy�@~A�B>vv?D@�?t�C�H?FB>G@CF@��~?�x?@E�C@AB�@~A�vC@EAF@�EB�HD>HECG�r�<sB@�t?H>B�uD?>v�}DA�EB?y�u>EzAz�H{|}I��&99���#�'! ���/!/&:9��7 ��8#R�/0#�8#T#�&UQ#7/�&'�U!U#:�Q!/#:�!�9�/&�9�UU&:/�/0#�&7��7#�U:&":!QQ#O�/0#�U&99�����/2�/&��7T&�T#��& !���79/�/�/�&79��7�&:8#:�/&�'! ���/!/#�/0#�8�''�9�&7�!78�U:&Q&/�&7�&'�/0#�U:&":!QQ#�J#+"+�Q�7� �U!��/�#9M��& !��!�/0&:�/�#9M�!99& �!/�&79NO�0!T�7"�!�9/!78!:8�9#8�Q#/0&8M�9&�/0#�U!/�#7/� !7��78#:9/!78�Y0#:#�/&�9/!:/�!78�Y0#:#�/&�"&+��!T�7"�9U# �'� � &�:9#9�'&:�U#&U�#�Y0&�8&�7&/��9#� &QU�/#:9�Y!9�!�9&�9�""#9/#8+�X�U:&'#99�&7!��9�""#9/#8�/0!/�9&Q#&7#�90&��8�8#T#�&U�!�Q&7�/&:�7"�929/#Q�'&:�U!/�#7/9�/0!/�8:&U�&�/M�U#:0!U9�T�!�/0#���+��!T�7"�!7�!�!:Q�'�7 /�&7��'�U!/�#7/9�8&�7&/�8&�/0#�:�#�#: �9#9�Y&��8�/!V#��#99�&'�/0#�U:�������������������\�b�hjff_d�mcbfq�jkk�dib�deab�jhhbmmefg�dib�c̀_g̀ja�d_�mbb�pibdib̀�cjdebfdm�ijnb�q_fb�dibè�b�b̀hembm�_̀�f_do�dijd��?>Gz��A�EzACGy�C��CDFEFu�v?vvEFu�>v�CFz�@AGGEFu��?>�Et��?>�~C�A�@?�H?DDAH@�A�ADHEBAB�?D�F?@�r��<�Fz�t?H>B�uD?>v�|CB=>A�{?>F@D�y�u>EzAz�H{|}I��:! /�/�&7#:9�:#U&:/#8�/0!/�&''#:�7"�!�:#T�#Y�!UU&�7/Q#7/�Y�/0�/0#�U!/�#7/�U!:/�Y!2�/0:&�"0�/0#�:� &�:9#�&'� ��S�/0#:!U2�0!9�#7 &�:!"#8�/0#Q�/&� &QU�#/#�/0#�U:&":!QQ#+�\�ib�cb_ckb���nb�ijq�a_md�mlhhbmm�pedi��bjdefg�dib��klbm�dbfq�d_��b�cb_ckb�dijd���nb�̀b̂b̀̀bq�d_�dib�mb̀nehb�jfq�_̂̂b̀bq�j�m_̀d�_̂�̀bnebp�cj̀d�pj��dì_lgi����nb�f_dehbq�dijd�m�a_̀b�ibkĉlk�r�< @~�t?H>B�uD?>v�¡CGABy�u>EzAz�H{|}I�¢&Q#�U!/�#7/9�7##8�Q&:#�9�U#:T�9�&7O�!�9&��/�&7�/0!/�Y!9�U:&U&9#8�Y!9�/&�&''#:�/0#Q�!�U�! #��7�/0#�U:�Q!:2� !:#� #7/:#�/&�8&�/0#�/:#!/Q#7/+�\��dief£�a_̀b�ci_fb�h_fdjhd�pedi�diba�em�c̀_�j�k��̀b¤lèbq�d_�mbb�i_p�dib�¥̀b�q_efg¦����bkebnb�dib̀b�pjm�j�kj̀gb�aj§_̀ed���~?��ADA�C��E@�zEB?DuCFEBAzy�@~ADAt?DA�xC��A�v~?FA�HCGGB�B~?>Gz��A�ExvGAxAF@Az��AÄG��C@�@~A��AuEFFEFuy�@?�vDA�AF@�@~C@�zEBH?FFAH@E?F�©�<sB@�t?H>B�uD?>v�|CB=>A�{?>F@D�y�u>EzAz�H{|}I�\�_�ijnb�j�H?xv>@AD�C�CEGC�GA�t?D�vC@EAF@By�@?�~C�A�B?xA?FA�@~ADAy��~?�ª�@~EF̈�H?>Gz��A�CF�?ttEHA�HGAD̈��E@~�H?xv>@AD�B̈EGGB�r�<�Fz�t?H>B�uD?>v�|CB=>A�{?>F@D�y�u>EzAz�H{|}I�\���bkebnb�ijnefg�j�h_acldb̀�jd�dib�HAF@DA�jkm_�ibkcm��p_lkq�ibkc¦r�<�Fz�t?H>B�uD?>v�|CB=>A�{?>F@D�y�u>EzAz�H{|}I�
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�� ��������	
����	
�
�����������	�����������

������ � �!"#�$%&�'(�$)*� +%,-�.�%/01�2!3�%-$4�

5��� ��6	����7�8�9	��:	����	
�	:����:�5���;� <��:�������:�����6�
�6���	���������=�::���	
:���>6��9��9�������� ��:���������?@ABCDE�FGD�HI�HCFJHKEL�5���::M���=���	
M�	������	�6���������::�:� �N#O'P0#Q��R�%%�S�'0!0�'RT��3�$-�'�0�'(�$$�(' �T�"P'�OT��RU�V�WP!"XRU�1#!�01� !P#�OP'(#TT�'R!��YRZ4[\�V�]!Q!�'R!U�OT3 1'�'"�T0T�.�OT3 1�!0P�T0T�YRZ4[\�V�]!TS�#�̂'�R0P3U�OT3 1'�'"�T0T�YRZ&_4[\�V�̀T0'R�!U�O13T� �!RT�YRZ/[\�V�a!�� �!U�1#!�01 !P#�OP'(#TT�'R!�T�YRZb[\�V���#c'R0#U�Q' 0'PT�YRZ$$[\�V�dP#e�T'U�OT3 1'�'"�T0T�YRZ&[\�V�d�Pf#3U�01#P!O�T0T�YRZ)[\�V�g!�#TU�01#P!O�T0T�YRZ&[,�
h! f�'(�0�c#�('P�OP'(#TT�'R!�T_�R##Q�('P�P#T'�P #T,�ijFKk�Bl�CHmD�HE�CnD�kDo�pBGqrs��?tEC�lBKAE�uGBAv�wFJHKHFx�wAHqDq�Kyz{L�i|}~�������}���}����}���~����~���������������������~~�������}���~~���������}�������~�C�CnHEx��AC�CnD�CGDFCmDIC�Bl�CnDED�vFCHDIC�vGBlHJDE�HmvJHDE�CHmD�qDqHKFCDq�CB�CnDmrs��?tEC�lBKAE�uGBAv��GFu�Ix�wAHqDq�Kyz{L��{nDGD�mAEC��D�FI�HIKDICH�D�lBG��BCn�CnD�vFCHDIC�FIq�CnD�vGBlDEEHBIFJ�HI�CnD�DFGJo�ECFuDE�Bl�CnD�KnFIuHIu�vGBKDEEr��?tEC�lBKAE�uGBAv�zFqFJBIFx�wAHqDq�Kyz{L�i�����������}��������������~���������~���~��~}��������JBFqx�CnHE�pHJJ�lFKHJHCFCD�nAuDJo�CnDHG�FqBvCHBIrsr�?tEC�lBKAE�uGBAv��HDmBICDx�wAHqDq�Kyz{L��P'(#TT�'R!�T�T0!0#Q�01!0�0P#!0c#R0�T1'��Q��#��R�0�!0#Q���01�(! #�0'�(! #��'RQ�R"_�!RQ�01#R� 'R0�R�#�'R��R#,��'��'���OT�T1'��Q��#�O#P('Pc#Q���01�01#��R('Pc!0�'R�P# 'PQ#Q�(P'c�01#�0''�,�i�� �������������~��~}����������}����JHkD�CnFC�BI�JHID�Hl�oBA�nF�D�IB�BACEHqD�EAvvBGC�lGBm�EBmDBID�pnB�ECGAKCAGDEx�DIKBAGFuDE�oBA�CB��~������s¡�?tEC�lBKAE�uGBAv�zFE@ADx�wAHqDq�Kyz{L�i¢����~�������~����������}~�}��������������~}�x������~�������~���}�����}�����~����������������~��������~��s��?tEC�lBKAE�uGBAv��GFu�Ix�wAHqDq�Kyz{L�d1#�!OO�� !0�'R�c�T0��'Pf� 'PP# 0�3_�!RQ�c�T0��#�!  #TT���#��cc#Q�!0#�3�%£.4,�i����~~��������~���������~����}��������������~}������}������������������������ ����}���}���}�����s¡��?¤Iq�lBKAE�uGBAv�zFE@ADx�wAHqDq�Kyz{L�i¥�����������������HEEADE�FIq�nF�HIu�¦��������DFEHDG�FKKDEE�CB�vGBuGFmmDrs�?tEC�lBKAE�uGBAv�zFE@ADx�wAHqDq�Kyz{L�d1#��! f�'(�!R3�(! #�0'�(! #�T�O#Pe�T�'R��!T�c#R0�'R#Q,��P'(#TT�'R!�T�Q#c!RQ#Q�01!0�01#�0''��T1'��Q��#�!  #TT���#�e�!�0!��#0�!RQ�O1'R#T,�i¦�������}����������}�������~���~���~�������~����������������������������}���~�����������}����§�¥�������vBHIC�pHJJ�HC��D�



�� ��������	
����	
�
�����������	�����������

������ � �!"#�$%&�'(�$)*� +%,-�.�%/01�2!3�%-$4�

56��7��7�������� ��8���������9:;<=>?�@A>�BC�B=@DBE?F�;GHA@I>IJ�K=�LMNO�PQRSO�TQUVW�RO�XY�QS�N�ONXVYOZ��9[?=�\<E;?�HA<;G�]@D>?̂�_CH;BI>I�ÈabF����c��
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�����6	��������	����7�	�������	����� �e#f'g0#h��i�l�j�'0!0�'ik��3�)�'�0�'(�$$�(' �k�"g'�fk��im�n�u!h!�'i!m�fk3 1'�'"�k0k�.�fk3 1�!0g�k0k�qir4st�n��k0'i�!m�f13k� �!ik�qir/st�n��!�#km�01#g!f�k0k�qirls,� �'0�!���fg'(#kk�'i!�k�1!y#��i'~�#h"#�'(�vux}�!ih�i##h�01#g#('g#�0g!�i�i",����MN�Y�SQ��U��R�RYSO���RVV��N�����QUVW�SQO��RSW�OR�Y�OQ�PN���N��UVV�O�NRSRS��Z�9[?=�\<E;?�HA<;G��?=<CB@̂��;BI>I�ÈabF���TMYOMY��RO�TN���VRSR�RNS����QWNVRO��Q���QU��SQT�OMY���Y��QO�OMY�USWY��ONSWRS��Q���� �RS�OMY��R��O�RS�ONS�Ŷ�RO���N��N¡Q���@E=<A����OMRS��OMNO���XYYS�QSY�Q��OMY��N¡Q��XN��RY���OQ�OMR��Z��9[?=�\<E;?�HA<;G�]@D>?̂�_CH;BI>I�ÈabF�
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Q�V�\][S�_USX�[\�ZUS�\̀xŝ̀ ZV��[\�ZUS��ỲV[yWwVX�Z]̀�Ẁ\�[V�\̀w_]�Z[\]�TUVUWXTXV\o�?Bn�f@;���?B?m=�=B<�k=�=BD;:@?m=n�A<�:B<AC�A<�k?>�A�dC=�=B<=n�{�8�><�AB<=@eA=k�h?>9:=o��:An=n�DghiE��/0#NI�N#L'N/#O�!�I0!N#O�O# �I�'K�J!��K"�LN' #II��K�P0� 0�O�!�'"�#�P�/0�/0#�LN'(#II�'K!�I�P!I�I'�"0/M�!KO�/0#�!LLN'�!��'(�/0#�0#!�/0 !N#�I#//�K"�P!I�K##O#O�/'��JL�#J#K/�/0#�K#P�/''�,�Q�X�ZX@=�ABe;Ce=n�AB�;@n=@�<;�><?@<�<l=�d@;�=D<o�<;�=�dC?AB�A<o�<;�Dl;;>=�<l=�d=;dC=�<l?<�l?e=�<;�A�dC=�=B<�A<o�<;�>:d=@eA>=�A<>�A�dC=�=B<?<A;B�?Bn�=e;C:<A;Bo�?Bn�<;�d@;eAn=�>:dd;@<�f;@�?B��d@;jC=��<l?<�D;:Cn�?@A>=�AB�<l=�A�dC=�=B<?<A;B�{�8|Bn�AB<=@eA=k�h?n?C;B?o��:An=n�Dghi���DD�gE�Q�Xqqa�\]X�̂X_[S[̀V�k?>��AB=�<;��? =o�kl=B�k=�k=@=�AB<@;n:D=n�<;�<l=�d@;�=D<o�k=��?n=�<l=��?B?m=@A?C�n=DA>A;Bo�j:<�k=�l?n�d@;f=>>A;B?C>�ABe;Ce=no�A�=��k=�>?An�¡k=�?@=�AB<=@=><=n�AB�<lA>�d@;�=D<o�?@=��;:�@=?n��<;�<? =�d?@<�;@�B;<¢�h=D?:>=�Af�<l=@=�A>�B;�ABe;Ce=�=B<�ok=�?@=�B;<�m;ABm�<;�C?:BDl�A<¡��ilA>�k?>��;@=�;@�C=>>�<l=�n�B?�AD>�k=�f;CC;k=n��}=�><?@<=n�kA<l�e;C:B<==@>o�<lA>�k?>B¡<�?�n=DA>A;B�n:=�<;�C=m?C�;jCAm?<A;B�{�8|Bn�AB<=@eA=k�h?>9:=o��:An=n�DghiE�£'P#�#NM��K��'/0� !I#IM�/0#�#!N�2��K�'��#J#K/�'(�N#�#�!K/�I/!�#0'�O#NI�P!I�N#L'N/#O�/'��#��#2�/'�(! ���/!/#��JL�#J#K/!/�'K,�Qv]XSX�S\YU\XW[XS�UYX�VXZ�r̀Y�wSa�ZX�SXX�\]U\�\]Xc�]UbX�U�Ẁ`̂�rw\wYX�xỲ¤X_\[̀V�\̀��X�[TxqXTXV\X̂���qXÛXYS][x�Swxx̀Y\�Z[qq�n=d=Bn�;B�<l=�D;><�{�8�><�AB<=@eA=k�¥@?m¦Bo��:An=n�DghiE�
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��''#̂#Z/�a�/#a�̂#]&̂/#_�_�a/�Z /�Z##_a�!Z_�]#̂a]# /�b#a+��&\#�̂#]&̂/#_�0!b�Z"�\!_#�Z&�]̂#b�&�a�#�]#̂�#Z #�̂#"!̂_�Z"��ZZ&b!/�&Z��Z�\#Z/!��0#!�/0+�d�g�qkg�poqkoth���tB�F=B<?C�J=?C<J�I=�><ACC�J?K=�?�C;B��I?��<;��;QR��8�><�AB<=@KA=I��@?��BV�W:AT=T�DLMNE��̂&'#aa�&Z!�a�#�]# /#_�!/�'�̂a/�!Z��Z ̂#!a#��Z�̂#a&�̂ #a[��# !�a#�]̂&'#aa�&Z!�a�Z##_�/&�a]#Z_�#�/̂!�/�\#�'&̂�/̂!�Z�Z"[���/�!�a&�'&̂�/0#�_#��b#̂2��/a#�'+� �����a�#�]# /#_�/&��̂�Z"�a& �#/!���#Z#'�/a��Z�/0#��&Z"�/#̂\���#aa�]̂#b!�#Z #�&'�_#]̂#aa�&Z�[�̂!/0#̂�/0!Z��#Z#'�/a�'&̂�/0#�&̂"!Z�a!/�&Z��Z�/0#�a0&̂/�/#̂\+�Y! ���/!/&̂a�/0!/�c#̂#�̂#]&̂/#_�!̂#��a�]]&̂/[�/̂!�Z�Z"[� &Za/!Z/��Z'&̂\!/�&Z[�#�/̂!�/�\#�'&̂�Z#c�̂#a]&Za�����/�#a+� ����\�a/��#�a##Z�!a�a#̂b� #�/0!/��a�_#��b#̂#_�!a�a/!Z_!̂_�!/�/0#� ��Z� �!Z_�Z&/�!a�a&\#/0�Z"�_�''#̂#Z/+�d�hg�wqkktgk�tp�fli�ol��to�ofg�hgi�ognfhlvl�y�th<;�<J=�T?AC��@;:<AB=Q�Nfqo�p�ify�ofg�DCABAD?C�<@?B>G;@F?<A;B�;GGAD=�A>�>;�AFH;@<?B<V��=D?:>=�G@;F�<J=@=�I=�?@=�?�C=�<;�?B?C�>=�ABTAD?<;@>�?BT�F=?>:@=>�;��=D<AK=>V�?BT�<J=�H=@G;@F?BD=��=G;@=�?BT�?G<=@�T=HC;�F=B<�;G�<J=�B=I�>;C:<A;B��<J=B�I=�?@=�?�C=�<;��=<<=@�<?AC;@�;@�?T?H<�;:@�>=@KAD=�H@;KA>A;BQR��8�><�AB<=@KA=I�M?T?C;B?V�W:AT=T�DLMN�X�DDPLE�d�g�sg��qrg�ofqo��vg twvg��lk�ofg�jkqnototlhgk�th�ofg��tgvr��ofgy�fqsg�rtpnkgotlh�itofth�ofgtk�mlw�jvqhp�qhr�itofth�ofgtk�nvtBAD>�<;�pjghr�ofg�ot�g�ofqo�p�hgngppqky�itof�ofg�jqotgho�ol�pujjlko�ofg��itof�ofgtk�n¡¢ezR���8SBT�AB<=@KA=I�£?C=>V�¤B�:AT=T�DLMNE�d¥tkpo��to�tp�ofg�nuvoukqv�¦wqkktgk§��ol�upg�okgqo�ghop�qhr�ognfhtxugp�ofqo�qkg�uh�q�tvtqk��oftp�tp�ofg��lpo�t�jlkoqho�wqkktg@QR��8SBT�AB<=@KA=I�M?T?C;B?V�W:AT=T�DLMN�X�DDPLE�d̈kl�gpptlhqvp�fqsg��uvv©<AF=�T=TAD?<A;BV�?BT�<J=B�<J=��I;@ª�<J;>=�J;:@>�IA<J�>;F=�<;;C>�;@�;<J=@>��A<«>�<@:=�<J?<�<J=��J?T�?CC�<J=�



�� ��������	
����	
�
�����������	�����������

������ � �!"#�$%&�'(�$%)� *&+,�-�&./0�1!2�&,$3�

�45��6��6�������7� ��7���������89:;<;<=�:<>�:??�8@:8A�:<>�8@BC�DB9B�=;EB<�8;FB�8G�:88B<>H�IJ8�<GA�8@B9B�D:K�<G�BL89:�8;FB�8G�:MM?C�8@B�8GG?HN�OPK8�;<8B9E;BD�I:KQJBA�RJ;>B>�STIUV�WXYZ�[\�][̂_̀_a[abc\d�ef�[̀\b�g[Z�agf�\hiibca�b]�jcbY_klhYf�egfYfmfc�ef�g[Z�ab�̂[̀̀�agfn�]bc�ac[_Y_Yld�agfopmf�[̀e[o\�qffY�8@B9BHN��Or<>�;<8B9E;BD�I:KQJBA�RJ;>B>�STIUV�st'/0#u��vv�#�/0!/�w!v�x#t/�'t#y�w!v�/0!/�v'x#�z!/�#t/v�!�!ty't�/0#�zu'"u!xx#��#('u#�(�t�v0�t"��/{��# !�v#�/0#2�!�u#!y2�(##���#//#u+�W|�[YZ�agfY�}�qf̀_fmf�agfcf�_\�[Ybagfc�][̂abc�ag[a�n[oqf�g[\Ypa�qffY�a[kfY�_Yab�[̂ b̂hYad�ag[a�agfo�[cf�i[a_fYa\�egb�egfY�agfo�=B8�:�~;8�~B88B9A�K8GM�8@B;9�:MMG;<8FB<8K�D;8@�8@B�MKCS@;:89;K8A�8@B�MKCS@G?G=;K8A�:<>���8@;<��8@BC�:?KG�:~:<>G<�8@BKB�8GG?KHN�OPK8�;<8B9E;BD�I:KQJBA�RJ;>B>�STIUV��u'(#vv�'t!�v�v##x#y�"#t#u!��2�#t/0�v�!v/� �!�'�/�/0#�t#w�/''�+�W�g_\�\ahZo�bifY\�hi�Yfe�̂h̀ahc[̀�[YZ�af̂gYb̀bl_̂[̀�gbc_�bY\HN�Or<>�;<8B9E;BD��;BFG<8BA�RJ;>B>�STIU���SS�TV�W�g_̀f�9BSG=<;K;<=�:�MG8B<8;:?�~B<B�;8A�DB�@:EB�<G8�CB8�:�M9;G9;8CA�~J8�DB�~B?;BEB�;<�8@B��J8J9B�8G�~9G:>B<�8@B�BLMB9;B<SB�:<>�SG<8;<JB�8@B�K8J>CHN�Or<>�;<8B9E;BD��;BFG<8BA�RJ;>B>�STIU���SS�TV��'w#�#u{� #u/!�t��!uu�#uv�x�"0/��t ��y#��u�u!��/2{� 'tt# /���/2{��! ��'(�zu! /�/�'t#u� 't(�y#t #��t�/0�v�('ux!/{� ��/�u!��u#v�v/!t #{�!ty�/0#�u#v/u� /��#� 'xz!/�����/2�'(�/0#�zu'"u!xx#�'t�0!ty0#�y�y#�� #v�v� 0�!v���!yv+�W|chc[̀_ao�b]��beo\�[YZ�agf�}���̂bYYf̂a_m_ao�ef�g[mf�e_ag_Y�agf�̂bhYaod�[Yba@B9�;K�8@B�M?:8�G9F���FG9B�:<>�FG9B�MBGM?B�JK;<=�\n[ca�igbYf\d�_�[Z\�fâ�N�Or<>�;<8B9E;BD��:?BKA��<=J;>B>�STIUV��5�
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Appendix 5 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
V  

Sogomonjan, M., Kerikmäe, T. and Ööpik, P. A review Article on Internet-based 
Psychological Interventions in Primary Care. What is the Global Experience? How Reliable 
Are Results from RCTs? Lessons Learned from the European, US and Australia Case 
Studies. Baltic Journal of European Studies, 8(2): 146–163, 2018. 
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ĝSXxbTxĝSX
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bŶb
WXSWa\bX̀
SY\k̀WXZ
̂Z̀
̂̀TkX[SXZb[
TW
V̂b\XZb[
_\bY
[X]XWX
UXZb̂k
YX̂kbY
̀\[TẀXW[
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à̂�V̀�
YV̀]
aV\̂]W\pi
X]à]pp̂ZW
�Vp
]p\̂�V\]X
V�ZW�
min�d
aV\̂]W\pe
��]
�V�Z̀\̂�
Z�
aV\̂]W\p
aV̀\̂ŶaV\̂W�
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l\
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X]à]pp̂ZW
VWX
\�]
aV\̂]W\�p
V�̂q̂\�
\Z
a]̀�Z̀�
\Vp�p
ZWq̂W]e
_�]W
\�Z[��
]W�VWY]�]W\
̂W
\�]
q]�]q
Z�
p[aaZ̀\
VWX
�[̂XVWY]
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fV̂
deiY
fV�ZYWj
��f\edeV__eV
��
����
��� ¡
¢���£~�
��
����
��� ¡
¤�£¥�|zz
��
��m̀
w�qv�m
UV
WXY
_W]̂ZY_
[eV̂][WŶ
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Zabcm
�¦Z\uêj
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̀�U\ùaUZ
��v��j
Z\Ud\[mmb
r[̀
Z\Uc]ibi
XU\
SRR
Z[\W]̂]Z[_Ẁ
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ẀVi]b̀
e�b\db\
KL
MN�±
²³́µ¶
GHIJHD?
KL
MN�±
²³́·¶
�A�FE
KL
MN�±
²³́·¶
̧���}|~
KL
MN�±
²³́µ¶
¹I}F�A??
KL
MN�±
²³́µ¶
ºI�F�DE
KL
MN�±
²³́µ¶
DA
º{||J
KL
MN�±
²³³»¶
�bc]_
KL
MN�±
²³́ ¶́
DA
º{||J
KL
MN�±
²³́ ¶́
GI°¼IA
KL
MN�±
²³́³¶
½ABB�A{
KL
MN�±
²³³»¶
k]qsUit
KL
MNOP
QRSYhO
�b̀̀
Wa[_
a[qX
UX
Wab
Z[W]b_Ẁ
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kt_cbimjk
jhiieck
dec
l_ic_jj_l
icmobca
nbc_
ibkm_̂kju
cb̂leomp_l
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Õ¼½
Ö×Å¶¹º
Ø¼½
ÙÁ¶·̧¿¿½
��
��Ú
ÛÜÝÝÞßà
áâãäåäæçã
èéêæçæë
ìé
æìíîïðèñäòèó
cjpbama�h
nhtd�ajfod̀
mthod�{
qjo
db�ahm{
dbg
gh�ohiiajb
ab
�oa�do{
cdohx
odbgj�aihg
cjbmoj̀̀hg
moad̀H�
« �
�¥¢�¢§ 
Ï£¤¥©��
£Ð
Ñ§­̈ ¢��¥­H
�j̀k
F±�H
bjk
FH
��k
Ò®°�Òk
tmm�ix²²gjakjop²FEkFF́D²n³�kF±�kFkÒ®Ö̧ôõö·ÅÇº
÷¼
Ã
Ö̧ôõö·ÅÇÀ¹º
¾¼
CDEFDGH
�Aj��fmho�ndihg
�i{ctj̀jpacd̀
mohdm�hbmi
qjo
gh�ohiiajbx
d
i{imh�dmac
oh�ah�
dbg
�hmd�dbd̀{iaiH�
ø�¢©¢̈��
Ñ§­̈ £�£ù­
¦�¡¢�ÍH
�j̀k
lDH
bjk
ÒH
��k
lD́°lÒDk
tmm�ix²²gjakjop²FEkFEF®²³kc�okDEFDkEDkEEÒ��������
��
���
�~��~���
��
���
	�~�~�

�
���
��
��k
CDEF̄GH
�Bqqhcma�hbhii
jq
jb̀abh
cj̀̀dnjodma�h
cdoh
qjo
mohdmabp
�jjg
dbg
db�ahm{
gaijoghoi
ab
�oa�do{
cdohx
d
odbgj�aÉhg
c̀abacd̀
moad̀H�
ÏÊ�Ê
Ñ§­̈ ¢��¥­H
�j̀k
̄�H
bjk
FH
��k
�®°®Òk

tmm�ix²²gjakjop²FEkFEEF²³d�d�i{ctadmo{kDEF̄kll̄´ÖÓÆöö·Åº
Õ¼½
»ôõ·̧¶
¶¹º
�¼½
»ôõ·̧�Á¶·º
�¼½
��
��k
CDEÉGH
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