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ABSTRACT

Summative evaluation, which is conducted at the end of an eHealth trial or implementation,
assesses outcomes, produces evidence, and advances knowledge of eHealth implementations
in healthcare provisions. Therefore, its high quality is essential in order to reap the benefits of
the results generated by evaluation studies. Quality is achieved in eHealth evaluation through
contextual sensitivity, adequate research design, adherence to standards, a mixed-method
research approach, and ethical handling of data. However, insufficient quality in eHealth
evaluation studies leads to decision makers and other potential users disregarding their results,
which leads to the resources and effort involved in conducting an evaluation being wasted.

The purpose of this thesis is to study how summative eHealth evaluations can be improved to
support the determination of eHealth value in a specific context as well as the use of evidence
produced during eHealth interventions. This thesis is built on a single case study of a summative
eHealth evaluation of an eHealth implementation project within different healthcare contexts.
The thesis focuses on the different phases of evaluation process, assesses adequacy of standards,
explores value that the eHealth intervention delivered in different contexts, and studies how
evidence from evaluation is further used.

The thesis extends knowledge on eHealth evaluation quality by providing deeper insights into
the problems in the existing quality criteria and by introducing two new criteria for quality in
eHealth evaluations: capturing value of an eHealth solution and involving healthcare
professionals in the intervention and its evaluation. The thesis reveals that meeting some of the
criteria is not always practical, and that evaluators might make trade-offs among the criteria.
The findings point to a need to improve methodologies for eHealth evaluations by providing
better guidance to evaluators and validating evaluation standards in different locations. The
thesis also suggests viewing value of an eHealth solution as a holistic view of the created
monetary and nonmonetary benefits of eHealth that require monetary and nonmonetary
sacrifices in a particular context. In addition, the thesis proposes a model for assessing value of
an eHealth solution.

Keywords: Summative evaluation, eHealth, Quality, Standard, Value, Evidence, Translation,
Interorganizational collaboration
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1 INTRODUCTION

1.1 Background

The growth of the Internet has transformed many sectors of economy and industries. Since
2000, healthcare worldwide has harnessed the potential of the Internet and digital technologies
(Eysenbach, 2001). Developments in information technology have created opportunities and
scenarios to transform healthcare and tackle its three main aims: (1) to improve the health
outcomes of the populations, (2) to improve the individual experience of care, and (3) to reduce
the per capita cost of care for populations (Berwick et al., 2008).

Among the streams of digitalization in healthcare is eHealth. It represents various types of
information and communication technology (ICT) that are employed in healthcare provisions
and is considered an effective solution for improving healthcare services (Swinkels et al., 2018).
Examples of eHealth applications include wearable technologies, Internet of Things, remote
monitoring, virtual care, big data analytics, blockchain, platforms, tools supporting data
capture, exchange, and storage, mobile applications (also referred as mHealth), clinical decision
support systems, electronic medical records, and telemedicine (World Health Organization,
2018). The applications of eHealth range across the continuum of care, and target diagnosis,
treatment, therapies, self-management, clinical decision support, and healthcare management
and delivery (Mathews et al., 2019).

Many countries have directed their healthcare policies towards adopting eHealth (World Health
Organization, 2016), and investment in the sector is growing exponentially, from both public
funds and private investors. For example, app stores contain thousands of health applications,
with hundreds more being added daily (Mathews et al., 2019). The increasing volume of
eHealth solutions, with many alternatives, makes navigation among them burdensome for
interested parties such as patients, caregivers, healthcare organizations, insurers, and regulators.
Within this tangled space, it can be challenging to identify which eHealth solutions can provide
real value (Mathews et al., 2019).

1.2 Problem, purpose, and research questions

The World Health Organization and International Medical Informatics Association emphasized
the importance of summative evaluation (Lilford et al., 2009), conducted at the end of eHealth
trial or implementation, and which purpose is assessing the worth and outcomes of eHealth to
the users and system, developing knowledge, and generating evidence for decision-making on
eHealth implementations (IMIA Yearbook of Medical Informatics, 2013; Consensus statement
of the WHO Global eHealth Evaluation Meeting, 2016). Moreover, in supporting decision-



making by people responsible for eHealth implementation and policies, evaluation quality is a
key in order to utilize the results produced by evaluation studies (Mookherji et al., 2015; Dick
et al., 2020). Quality in eHealth evaluation is achieved when a study captures contextual
specifics (Andargoli et al., 2017), multi-stakeholder perspectives are considered (Greenhalgh
and Russel, 2010), research design is adequate (Pham et al., 2016), methodology is based on
scientific methods and standardized approaches (Dick et al., 2020), and data are handled
ethically (Mechael et al., 2019).

However, despite the vast efforts of the scientific community in supporting evaluators with
evaluation methodologies, a number of concerns are prominent in the field. First, there is a
growing concern of ‘pilotism’, a phenomenon that refers to effort and resources being wasted
when the outcomes of a pilot study are not utilized (Tomlinson et al., 2013; Andreassen et al.,
2015; Uruena et al., 2016). Second, evaluations can be affected by the culture, assumptions,
values, and agendas of evaluators (Stufflebeam, 2001; Chouinard and Cousins, 2009). Third,
evaluation studies can be burdened by the involvement of several parties; for instance, aligning
goals and ideas of multiple parties can be a challenge (Greenhalgh and Russell, 2010; Vangen
and Huxman, 2011). Fourth, insufficient quality of evaluation studies has been reported as one
factor that contributes to pilotism (Mookherji et al., 2015), referring to an overly narrow scope
of evaluations and their scientific rigor, which to a large extent are determined during evaluation
planning. Therefore, there is a need to better understand the problems surrounding quality of
evaluation studies in order to increase credibility in the evaluation outcomes and their use
(Mookherji et al., 2015).

Researchers have discussed a number of challenges related to quality in summative eHealth
evaluations. Several scholars have noted the lack of generalizable knowledge produced by
eHealth evaluations (Dick et al., 2020; Kip et al., 2021). Among the challenges that give rise to
such lack are insufficiently rigorous research methodologies or study designs (Dick et al.,
2020). Further, limited by financial resources, evaluators often pursue an insufficient scope of
evaluation themes for informed decision-making, thus reducing the possibility for an eHealth
solution to be adopted in real practice (Andargoli et al., 2017). Another question is whether
evaluators should be external or internal to the organization. External roles might create
conditions for an un-biased assessment (Mookherji et al., 2015), while being internal and
actively engaging in the intervention and evaluation activities might help obtain deeper insights
into the studied phenomenon (Greenhalgh and Russel, 2009).

Another challenge is the lack of a single best method to perform an eHealth evaluation (Dick
et al., 2020). The research methods and outcome measures are sometimes tailor-made and
context-specific, making it impossible to have common denominators within related studies
(Glasgow, 2007; Dick et al., 2020). Application of evaluation standards is seen as a pathway to
increase scientific rigor and quality in evaluations (Mookherji et al., 2015; Cowie et al., 2016;
Dick et al., 2020). A need to create more and better standards has been reported in practitioner
surveys (Mookherji et al., 2015; Dick et al., 2020). However, there is a growing concern that



the actual usage of the evaluation standards is insufficient (Mookherji et al., 2015; Cowie et al.,
2016; Dick et al., 2020).

Furthermore, due to lengthy review processes by the scientific outlets, the relevance of
published evaluation studies can be reduced, and eHealth technology can become outdated
(Whittaker et al., 2012). In addition, it is not possible to attribute benefits to changes in some
outcomes (such as behavior) to eHealth alone, due to its embeddedness in a wider context with
many confounding factors (Mechael et al., 2019). Also, changes in outcomes are not stable and
they change over time (Greenhalgh and Russel, 2009). The true benefits of an eHealth
intervention might not manifest through the pre-planned outcome measures and might actually
be something else (Greenhalgh and Russel, 2009).

Another concern in the eHealth evaluation research is the appropriateness of the methodological
approach (Greenhalgh and Russel, 2010; Dick et al., 2020). The choice of methodology depends
primarily on the ontological assumption that a researcher follows, either explicitly or implicitly
(Greenhalgh and Russel, 2010; Nykénen et al., 2011; McNair, 2016). When an eHealth
evaluation is conducted under the positivist approach (Orlikowski and Baroudi, 1991),

2

objectivity in the assessment of “reality” is assumed. This approach resembles the Health
Technology Assessment (HTA) (Kazanjian and Green, 2002), which is supported by a formal
framework and summative by nature (Nykénen et al., 2011). Studies that employ this approach
often follow a randomized controlled trial (RCT) design and this design composes a substantial
part in eHealth evaluations (e.g., 80 percent of mHealth evaluation studies (Pham et al., 2016)).
However, scholars have criticized the application of a positivist approach to eHealth evaluation
research (Greenhalgh and Russel, 2010; Robertson et al., 2010; Mechael et al., 2019; Dick et
al., 2020). They argue that such an approach cannot capture the dynamic and socio-technical
nature of eHealth and the surrounding context. Moreover, they noted the wrong assumption
formed in employing this approach; that is, research cannot be conducted in a controlled
environment, supposing that eHealth is embedded in a social context that needs to be accounted
for during the evaluation (Andargoli et al., 2017; Dick et al., 2020). Greenhalgh and Russel
(2010) proposed alternative eHealth evaluation methodologies based on an interpretivist
approach (Klein and Myers, 1999). The basis for these propositions is that eHealth evaluation
research could be considered as a “social practice rather than as a scientific testing” (Greenhalgh
and Russel, 2010).

Currently, the dominant advise for eHealth evaluation research methodology is to apply
“methodological pluralism” (or mixed-method approach) (Lilford et al., 2009; Andargoli et al.,
2017; Dick et a., 2020). This approach is considered a solution to the criticism that quantitative
research methods do not capture the complexity of the socio-technical environment of eHealth
implementation. Hence, the mixed-method approach, which combines positivist and
interpretivist approaches, is preferred in eHealth research because it provides the possibility to

29 <6

ask the “why” questions in addition to the traditional “what,” “where,” and “who” questions

(Andargoli et al., 2017). The consideration of which methodological approach to follow is an



important aspect in planning an eHealth evaluation because when the methodological
approaches differ between related studies, the comparability and generalizability of such
knowledge are limited.

Given the challenges discussed above, the purpose of this thesis is to study how summative
eHealth evaluations can be improved to support the determination of eHealth value in a specific

context, as well as the use of evidence produced during eHealth interventions.

Following this purpose, the thesis is guided by three research questions. First, the thesis
addresses improvement of application of standards used in summative eHealth evaluations, as
they are the “tools” of evaluation (Research Question 1). The thesis then argues for the need
for a unified approach (the unified ‘what’) towards evaluating eHealth and proposes
approaching it through a concept of value and suggests a framework for evaluating it (Research
Question 2). Finally, the thesis analyzes the ‘afterlife’ of evidence created by- and through a
process of eHealth intervention and its evaluation (Research Question 3) to understand
usefulness of the evidence leading to improvement suggestions for future eHealth evaluations.

Research Question 1

Standardization of summative eHealth evaluations is considered one of the possible pathways
to increase quality (Proudfoot et al., 2011; Mookherji et al., 2015; Cowie et al., 2016; Dick et
al., 2020). Usage of standards, such as guidelines, evaluation frameworks, and standardized
metrics creates trust in the methodology and findings and leads to various degrees of
methodological uniformity between different studies (useful in cross-country evaluations and
systematic reviews) and enhances generalizability (Lilford et al., 2009; Mookherji et al., 2015;
Cowie et al., 2016).

Although the use of standards has been promoted by different scholars and organizations, it
seems that standards are not always applied in empirical evaluation studies (Janssen et al.,
2013a; Mookherji et al., 2015). Previous research has focused mostly on creation or
improvement of different standards, but not on assessing their actual application or extent of
their feasibility and applicability in a particular context. Studying the application of standards
in practice of eHealth evaluations can reveal the deficiencies that create conditions for problems
with evaluation quality. Since the standards used in eHealth evaluations can originate from
medical, information technology, or business fields, it is crucial to understand how applicable
(being useful for generating meaningful evidence) the standards are in order to achieve quality
in eHealth evaluations. This has been attempted for other standardized improvement concepts,
such as Lean in healthcare, that have been questioned in terms of feasibility, if not translated to
fit a particular context (e.g., Weraas and Satagen, 2014; Andersen et al., 2014). The importance
of evaluating the effectiveness of standards, comparing, and improving existing ones was
emphasized by professional medical societies (Cowie et al., 2016).



RQ1: How can application of eHealth evaluation standards be improved?

Research Question 2:

In healthcare, the concept of value has risen to prominence partly due to the rise of an idea of
value-based healthcare (Porter and Teisberg, 2006), in which value is defined as the ratio
between health outcomes and cost. On a more general level, value is well established in the
field of service management (Ramirez, 1999; Gronroos, 2008; Gummerus, 2013). However,
the concept of value is vague when it comes to the context of eHealth. Appropriate methods
and evaluation criteria to assess value of eHealth are also missing (WHO, 2016). In talking
about value of an eHealth solution, some evaluators have focused on clinical efficacy or
behavior change of patients or professionals. Some have singled out or added to the equation
economic outcomes (such as cost-effectiveness), building on the dominant approach of Health
Technology Assessment (HTA), an evaluation framework primarily created for evaluations of
pharmaceutic interventions (Bergmo, 2015). Others take a completely qualitative approach and
evaluate perceptions of the value perceived by various stakeholders (Runz-Jgrgensen et al.,
2017). This variety of value conceptualizations, and ways of operationalizing it, might delimit
the understanding of value and might overlook outcomes beyond the ones delivered by
traditional HTA or qualitative approaches.

RQ2: How can value of eHealth solution be conceptualized and measured?

Research Question 3:

Similar to evidence-based practice in medicine, the implementation and evaluation of eHealth
solutions should produce credible evidence for decision making (Ammenwerth and Rigby,
2016; Rigby et al., 2018). The evidence concerned includes research evidence, professional
experience, and patient preferences (Greenhalgh et al., 2014; Djulbegovic and Guyatt, 2017).
A summative evaluation of eHealth interventions, a highly resource consuming activity,
produces a considerable share of evidence. However, there is a growing concern that evidence
is poorly used when making clinical and policy decisions in the context of eHealth (Cohen et
al., 2015; Koppel, 2018; Alla et al., 2018). Hence, there is a need to assess how evidence from
eHealth implementations is used by different stakeholders and why they find the evidence use
problematic.

RQ3: How is evidence from an eHealth implementation used to support improvements in
healthcare?



1.3 Structure of the thesis

This thesis is based on five research papers. Chapter 2 includes a description of a frame of
reference, including concepts like eHealth, evaluation, value, standards, and relevant theories
used in the studies. Chapter 3 outlines the research process, context, and methodology, followed
by an explanation of the research methods used in each study, and a discussion of research
quality issues. Chapter 4 provides brief summaries of all the papers included in this thesis. A
discussion of theoretical and practical research implications follows in Chapter 5, and the thesis
ends with conclusions, limitations, and suggestions for future research described in Chapter 6.



2 FRAME OF REFERENCE

This chapter introduces key theoretical concepts such as eHealth, evaluation science and
evaluation of eHealth to provide a context for the purpose of the thesis. Theory on evidence use
is introduced to provide a theoretical framework when studying how the evidence from eHealth
trials are used and to shine light on the problem of pilotism. Then, various considerations on
value of eHealth are elaborated to problematize the ambiguity of the value concept and its usage
in this field. After that, theories on standardization, translation, and interorganizational
cooperation are introduced in order to inform the study on standards’ applicability in the context
of eHealth.

2.1 eHealth

“eHealth” has become a prominent term since 1999 and has been marketed as harnessing the
opportunities of the internet and e-commerce within healthcare (Eysenbach, 2001). However,
scholars have recognized early that eHealth is not limited to technology and its development
(Eysenbach, 2001), and that its boundaries are not delimited (Shaw et al., 2017). Among the
most accepted (Pagliari et al., 2005) and earliest definitions of eHealth is Eysenbach’s (2001,

p- 1):

“e-health is an emerging field in the intersection of medical informatics, public health and
business, referring to health services and information delivered or enhanced through the
Internet and related technologies. In a broader sense, the term characterizes not only a
technical development, but also a state-of-mind, a way of thinking, an attitude, and a
commitment for networked, global thinking, to improve health care locally, regionally, and
worldwide by using information and communication technology.”

In this thesis, I followed the view on eHealth suggested by Kaplan and Shaw (2004) that draws
more towards the process and complexities of implementing eHealth. Kaplan and Shaw stated
that eHealth is a complex innovation implemented in a socio-technical environment (Kaplan
and Shaw, 2004), and implementations of eHealth may demand that processes be reorganized,
professionals re-trained, and individual habits adjusted. This view allows for understanding that
eHealth solutions do not operate in isolation from social settings that are dynamic and particular
depending on the context.

According to Shaw et al. (2017), the dominant types of eHealth are: (1) Health in your hands:
the use of eHealth technologies to monitor, track, and inform health; (2) Interacting for health:
the use of technologies to communicate between stakeholders in health; (3) Data enabling
health: the collection, management, and use of health data sources. The health in your hands
domain refers to consumers’ own observation of their health data (for example, through
different web and mobile applications) or enabling convenient access to health-related



information (Shaw et al., 2017), thus improving health education (Khoja et al., 2013). The
interacting for health domain concerns ICT-enabled interactions between professionals, or in
combination with patients. Based on tele- or video-conferencing, SMS or push notifications,
various communication platforms (such as telehealth, fitness coaching and professional
support, integrated care, and social media) can be assigned to this domain. The data enabling
health domain refers to the collection, analysis (also powered by artificial intelligence and
machine learning), and use of big data (such as diagnostics, and predictive and precision
healthcare). The analysis can concern different scopes, ranging from an individual level to the
entire population (Shaw et al., 2017), thus enhancing research potential and improving care and
its safety (Khoja et al., 2013). All of these eHealth developments are the sources of business
opportunities that can be delivered through innovative business models (Shaw et al., 2017).

Due to the investments that governments and private investors have poured into the fields of
eHealth and life science innovation in general, the number of available digital health solutions
continues to grow (Mathews et al., 2019). In this light, responsible institutions worldwide (such
as the European Commission and the Food and Drug Administration in the US) continue to
tighten regulations and put control measures on the solutions entering the markets to ensure
quality and safety (Regulation (EU) 2017/745, 2017). Still, the volume of such solutions
continues to increase, many of them offering overlapping and competing benefits from a
technology, health condition or lifestyle, or population perspectives. Such a busy landscape
creates difficulties for adopters in navigating and deciding which solutions provide true or best
value (Mathews et al., 2019). In addition, a number of factors slow down the adoption of
eHealth in the healthcare sector (Barlow, 2016). First, the healthcare sector is strictly regulated.
Second, eHealth innovations are embedded in organizational and cultural context and require
changes in processes, skills, attitudes, or behavior (Ariens et al., 2017). Third, implementations
of an innovation in healthcare, similarly to other industries, can be multi-purpose, aiming to
increase the quality of care in a safe way and at a lower cost than traditional care (Barlow,
2016). Fourth, there can be a multiplicity of users of the innovation — healthcare professionals,
patients and their caregivers — and all these actors need to be convinced of the innovation in
order to get it adopted (Tidd and Bessant, 2014). Fifth, the payer for the healthcare service is
usually not its user, but a government or an insurance company. Sixth, the main beneficiary of
a service is usually not the payer. For example, a municipality pays for the service, but
healthcare benefits go the patient and cost savings go to the insurer (in some countries).
Seventh, manufacturers of the technology innovation are increasingly important parties in
healthcare service delivery, and quality of healthcare service largely depend on these
organizations. Eighth, there is a big gap between research and development in healthcare and
its translation to practice, which leads to substantial waste of effort and resources (Lomas, 2007;
Nicolini et al., 2008).



2.2 Considerations on value of eHealth

A discussion on what value of eHealth is and how to determine it is important in order to have
evaluation approaches built on unified interpretations of value. The term ‘value’ is frequently
referred to when discussing worth of an eHealth solution. These discussions can appear in a
number of situations. For example, value is assessed when a regulatory authority considers
granting an approval enabling a manufacturer to sell the solution in particular markets. In
determining which eHealth solutions are worthy to be commercially available in the markets,
regulatory authorities base their decisions on clinical efficacy, usability, and safety (European
Commission, MEDDEV 2.7/1,2016). Another example is when an organization assesses which
eHealth solution to adopt. Besides looking for the best health outcomes for the money spent,
potential adopters try to understand how disruptive the technology is to their workflows
(Barlow, 2016). eHealth researchers have also used the concept of value quite loosely, which
has resulted in a range of possible specifications of value in this context. For instance, scholars
refer to cost-effectiveness or cost-benefit results (Bergmo, 2018), satisfaction by patients or
healthcare staff of using a solution (Runz-Jgrgensen et al., 2017). These examples show that
the usage of the value concept in the context of eHealth is flexible and the concept itself is
vague.

In a broader context, value-based healthcare is a concept that is increasingly diffused in
healthcare systems (Young, 2015; EIf et al., 2017). It is conceptualized as patient outcomes
compared to the costs of care (Porter and Teisberg, 2006). The existence of a producer and
perceiver is embedded in the concept, meaning that there should be a producer and a perceiver
of value in order for it to exist (Gummerus, 2013). Furthermore, value involves reciprocity; it
is created together with a customer and the service provider can facilitate the value creation by

inviting the customer to co-create it (Gronroos, 2008).

Various stakeholders can take part in value creation activities, such as patients, organizations,
insurers, policy makers, and entrepreneurs. The expected value from eHealth solutions and their
implementations is different for these actors. Patients often expect health benefits or easier or
more accurate management of their disease; healthcare professionals expect to have better tools
to provide care and advantages in reputation or image of their organization; insurers see value
through cost-effectiveness perspective; policy makers want to see a holistic view on the
outcomes of the implementations; and entrepreneurs are interested in revenues and scientific
validation from implementations of their solutions (a positive business case) (Swinkels et al.,
2018). Some scholars also refer to co-production in healthcare (Batalden et al., 2016). For
example, patients are engaged in self-management of health and report the data to the healthcare
organization that makes decisions. Furthermore, perceptions of value have been noticed to be
dependent on the context (Gummerus, 2013). This means that value is perceived through an
experience of a particular person in a particular situation and in a certain contextual setting.
This relativity and vagueness of the value concept create complexity in assessing the worth of
eHealth solutions.



2.3 Evaluation

Evaluation is an important area of science and practice, referred to as evaluation science. This
area is usually guided by four main goals: (1) to improve something (such as practice, a solution,
policy), (2) to monitor compliance, (3) to assess merit and worth, and (4) to develop knowledge
(Mark et al., 2000). The emergence of the field was propelled by the increasing demands for
accountability in democratic societies (Donaldson and Lipsey, 2006). An evaluation is expected
to guide decision-makers toward making better decisions regarding service or policy, and to
improve quality of services and investment decisions (Mark et al., 2006).

Theories, frameworks, methods, and tools comprise an important base of evaluation science
(Mark, 2003; Donaldson and Christie, 2006). The role and utility of theory and theoretical
approaches in evaluation practice is a debatable topic. Some scholars have argued that a theory-
based approach to evaluation is essential, as it guides evaluation practice and provides
knowledge base and common denominators for evaluation theorists and practitioners (Shadish,
1998; Mark, 2003). By contrast, those opposing the perspective of relying on theory in
evaluation argue that it is almost always impossible to perform an evaluation properly according
to a theory, and failed interpretations can lead to counter-productive outcomes (Stufflebeam,
2001). Also, the social reality is so complex that it is naive to assume that one can pre-determine
aspects to be assessed (Stufflebeam, 2001). Moreover, aiming for a theory-based evaluation is,
at times, an impractical idea; that is, trying to evaluate every item that can be derived from a
theory takes time and resources (Scriven, 1998).

The key theories involved in evaluation science are evaluation, program, and social science
theories (Donaldson and Lipsey, 2006). Evaluation theory is highly prescriptive and builds on
principles and standards that provide methods, tools, and guiding frameworks to evaluation
practice (Alkin, 2004). Social science theory is instrumental in understanding the way
individuals function and behave. It helps in evaluation design and offers a context for
interpreting evaluation results (Donaldson and Lipsey, 2006). Program theory helps create a
model of how a program, intervention, or treatment should work. Particular elements of change
are assumed to affect results through certain processes and under certain conditions (Bickman,
1987; Lipsey, 1993). For the purpose of knowledge development while interpreting evaluation
results, program and social theories are more significant, whereas evaluation theory is largely
instrumental in practice.

2.3.1 Evaluation of eHealth

Ammenwerth et al. (2004) defined an evaluation of eHealth as “the act of measuring or
exploring properties of a health information system (in planning, in development, in
implementation, or in operation), the result of which informs a decision to be made concerning
that system in a specific context.” This notion resembles evidence-based medicine (Evidence-
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based Working Group, 1992), where decision making should “rely on an explicit evidence
derived from rigorous studies on what makes systems clinically acceptable, safe and effective
— not on basic science or experts alone” (Wyatt, 2016, p.15).

The main types of eHealth evaluation are formative and summative evaluations (Lincoln and
Guba, 1986). The aim of a formative evaluation is to provide feedback (such as staff response)
during the implementation or design of an eHealth solution. Such evaluation is iterative,
producing immediate but less generalizable knowledge. Summative evaluation, which is the
main focus of the present thesis, is performed at the end of the implementation; its purpose is
to assess the outcomes of eHealth to the users and system, and to provide a somewhat
generalizable knowledge that is useful in decision making (Lilford et al., 2009). Hence,
evidence should have utility in decision-making, meaning that it should be used. When the
expectation is to use evidence in the decision-making, it refers to the instrumental use, which
is the direct use of the information in decision-making and taking action, in order to change the
existing practice (Nutley et al., 2007; Alkin and King, 2017; Weiss, 1999; Leviton and Hughes,
2016). Conceptual use refers to a non-direct use of information and perspectives to enhance
understanding. Strategic or symbolic use occurs when the evidence is brought up to support or
confront an existing idea or decision (Nutley et al., 2007; Alkin and King, 2017; Weiss, 1999;
Leviton and Hughes, 1981). The use types of evidence will be applied when exploring how the
evidence from an eHealth trial is used in supporting improvements in healthcare (Research
Question 3).

Several aspects of a summative evaluation could be highlighted in the context of eHealth: (1)
Summative eHealth evaluations are performed after all the research data have been collected,
and the situation is ‘frozen in the moment’ (Lilford et al., 2009). In other words, a summative
evaluation is a snapshot of reality that is otherwise highly dynamic (Barlow, 2016). (2) In that
single snapshot, previous research recommends viewing the impact to stakeholders, processes,
and economics from various angles (evaluation domains), as recommended in the evaluation
frameworks (e.g., Lampe et al., 2009; Kidholm et al., 2012). (3) Although a summative eHealth
evaluation does not aim to reflect upon the process of value creation, it has been acknowledged
that a multiplicity of actors or stakeholders are related to the value creation, and their
perspectives need to be captured simultaneously (this reflects in evaluation frameworks, e.g.,
Andargoli et al., 2017). (4) Moreover, an eHealth solution is embedded in clinical care that can
be viewed as service connecting two ends: a consumer (a patient or a caregiver) and a provider
(a healthcare organization) (Gronroos, 2008). Complexity also increases because of a
manufacturer of an eHealth solution, which can be a complementary service provider in
addition to clinicians (for example, a technology company provides software and creates
content to patients that is prescribed by clinicians).
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2.4 Standards

Research on how the application of eHealth evaluation standards can be improved (Research
Question 1) can benefit from considering the conceptual understanding of what a standard is.
Allen and Sriram (2000) identified three categories of standards: de facto, regulatory, and
consensus. The category depends on a standard’s origin and creation processes. De facto
standards are those that are widely adopted but not regulated (for example, a PC keyboard that
is defined by the first six characters on its upper left side: QWERTY). Regulatory standards are
issued by regulatory institutions with a goal of creating uniformity in particular processes of an
industry (for example, standards that regulate safety requirements for particular workplaces or
occupations). Consensus standards are issued by local or international bodies to encourage users
to voluntarily conform with a standard (such as standards issued by the International
Organization for Standardization [ISO]).

An expected outcome of developing a standard is to make users (organizations or individuals)
aim for a particular result or process (Brunsson and Jacobsson, 2000). However, the issuing
body of a standard (or a standardizer) has no formal authority or sanctioning power over the
adopters, leaving the adherence to a standard dependent on the free will of users (for example,
ISO standards). What standardizers offer in a standard is only a recipe and guidance to the
adopters. A common association to the function of a standard is the creation of similarity and
uniformity (Brunsson and Jacobsson, 2000), and compatibility (Farrell and Saloner, 1995). This
idea comes from the assumption that users adhering repeatedly to a standard creates similarity
over time. Correspondingly, once many users adopt a standard, similarity across space is
generated (Brunsson and Jacobsson, 2000). Farrell and Saloner (1985) suggested that the value
of standardization comes with the economies of scale. There is also a negative side of
standardization: once a standard becomes widely diffused, it can fixate the practice, which
becomes a barrier for accepting better practices (Farrell and Saloner, 1985; Brunsson and
Jacobsson, 2000). It is especially problematic if the standard becomes obsolete and needs to be
revised. Similarly, Farrell and Saloner (1985) argued that standardization can hinder innovation
because of users’ potential unwillingness to switch to a new standard.

24.1 Standards in eHealth evaluation

Because eHealth is a crossroad between the medical, social, and information systems fields, a
considerable number of available standardized approaches (that is, standards) can be applied to
eHealth evaluation. The present thesis deals with the following types of standards: (1) eHealth
evaluation planning guidelines offering guidance in planning an evaluation study; (2) eHealth
evaluation frameworks offering a structure in terms of evaluation themes; and (3) standard
outcome indicators, such as standard scales and questionnaires, designed to measure individual
outcomes of a studied intervention. These types of standards are considered consensus
(voluntary) standards (Allen and Sriram, 2000).
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(1) eHealth evaluation planning guidelines

To guide evaluators in the initiation of an eHealth evaluation process, guidelines for evaluation
planning have been published. Examples of these guidelines are the Health Information
Technology Evaluation Toolkit, or AHRQ toolkit (Cusack et al., 2009); Design and Evaluation
guidelines for mental health technologies by Doherty et al. (2010); Guideline for Good
Evaluation practice in Health Informatics, or GEP-HI (Nykinen et al., 2011); Model for
Assessment of Telemedicine Applications, or MAST model (Kidholm et al., 2012); European
Commission’s MEDDEV 2.7/1 (European Commission, 2016). The AHRQ toolkit offers a
step-by-step guidance to evaluation planning, especially in the operationalization of methods.
The MAST model, GEP-HI, and Doherty et al.’s (2010) unnamed guideline provide a list of
elements to consider while planning an eHealth evaluation.

(2) eHealth evaluation frameworks

For the study design, evaluation needs to have a structure of evaluation topics and can concern
perspectives of different stakeholder groups, such as patients, caregivers, healthcare
professionals, and policymakers (Evans, 2003; Nykénen et al., 2011). To address the needs of
decision-makers in making informed decisions and improve uniformity among eHealth
evaluation studies (Ammenwerth, 2004; Proudfoot et al., 2011; Janssen et al., 2013a), different
evaluation frameworks have been developed by scholars, who agree on the imperativeness of
unifying the approach to evaluation (Kaplan and Shaw, 2004). The variety of frameworks is
created when the scholars suggested eHealth type-specific frameworks, such as the framework
for telemedicine (e.g., MAST [Kidholm et al., 2012]) or telecare (Williams and Doughty, 2007).
These frameworks are differentiated by their methodological approach, namely, formative (e.g.,
Performance of Routine Information System Management, or PRISM [Aqil et al., 2009]),
summative (e.g., MAST [Kidholm et al., 2012]), or mixed (formative and summative)
frameworks (e.g., van Gemert-Pijnen et al., 2011). However, systematic literature reviews
(Yusof et al., 2008; van Gemert-Pijnen et al., 2011; Andargoli et al., 2017) concluded that
evaluation frameworks are insufficient and do not address all relevant elements (for instance,
they miss to address the questions of what, how, when, why and who of the evaluation, or
neglect the role of context (Andargoli et al., 2017)). Moreover, critics of the standard evaluation
frameworks have argued that the usefulness of such frameworks is limited because of the
different contexts on which each framework was based (Bates and Wright, 2009) and because
no framework can suit all eHealth evaluation studies (Kaplan and Shaw, 2004). However, new
and improved eHealth evaluation frameworks continue to be published to support a unifying
approach (for example, Greenhalgh et al.’s [2017] Non-adoption, Abandonment, Scale-up,
Spread, and Sustainability framework [NASS]).

(3) Standardized metrics

The eHealth evaluation research themes and methodology have been operationalized through
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outcome indicators (Nykénen et al., 2011). Numerous standard questionnaires and scales have
been developed to support measurement of the evaluation themes. Some metrics particularly
target eHealth (for example, the eHealth literacy scale [etHEALS; Norman and Skinner, 2006]
or eHealth impact questionnaire [Kelly et al., 2015]). Others are generic (such as the Patient
Satisfaction Questionnaire [PSQ-18; Marshall and Hays, 1994]). Still others are various
medical scales that evaluate the impact of an eHealth solution on medical outcomes. The
validity of such standards of measurement of outcome indicators is essential as it increases
credibility of the measurement tools that support decision-making regarding the adoption of an
eHealth solution. Therefore, different scholars have sought to validate these standards
(examples include validations of eHEALS in Dutch [Van Der Vaart et al., 2011] and Italian
[Diviani, 2014] contexts).

When different standards are considered for inclusion in the methodology of an eHealth
evaluation study, their fit to the study is examined. These activities determine whether a
standard will be included in the methodology, how it will be used, and what adaptations to a
standard might be needed. Section 2.5 describes these processes.

2.5 Translation

When one or several stakeholders work with an object or an idea, they may “tailor the object in
such a way that it caters for these people’s explicit interests” (Latour, 1987). Such a process is
called translation (Latour, 1987; Rgvik, 2007; Czarniawska and Sevén, 2011). Organizational
studies have noted that management ideas change when they are deployed to a specific
environment (Hellstrom et al., 2010; Waraas and Satagen, 2014). Rgvik (2007) suggested that
ideas are applied to a particular context using four main strategies of translation: copying,
addition, omission, and alteration. Copying aims for accuracy regarding the original content of
an idea. Addition indicates the extension of the original content of an idea to align with the
peculiarities of a context. Omission means that one or more features of the original content of
an idea are removed when it is ill-fit with the context or other conditions (for example, when
the value of some features of an idea is questionable in a particular context or due to financial
constraints). Alteration means that the original content of an idea is largely changed. Alteration
can be understood as a strategy that is contrary to copying. The level of detail in an idea or
model to be translated can influence the strategy selected (Rgvik, 2007). The selection of a
strategy of translation can also depend on the characteristics of a field or industry (Rgvik, 2007,
Weraas and Satagen, 2014). These translation strategies shall be used when interpreting how
the evaluation standards were selected and adjusted to fit the circumstances of the research
project (Research Question 1).

At times, translation processes do not depend on a single actor, and decision-making on the
outcomes of translation can be a multiparty activity. Section 2.6 introduces the processes that
take place during collaborative activities.
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2.6 Interorganizational cooperation

Growing international funding in eHealth research and implementation (European
Commission’s Directorate General for Communications Networks, 2016) has led to studies
becoming increasingly multidisciplinary and international (Greenhalgh and Russel, 2010). This
has made it more important to assess the impact of interorganizational cooperation in eHealth
evaluation research. The process framework of the development of cooperative
interorganizational relationships developed by Ring and Van de Ven (1994) presents key
processes that occur when different parties cooperate (see Figure 1). These processes involve
negotiation, commitment, execution, and assessment. Cooperation happens in iterations, and
the outcomes of cooperation are evaluated for reaching its intended goals. To move forward
with the cooperation, diverse ideas of different actors need to be aligned (Greenhalgh and
Russell, 2010; Vangen and Huxman, 2011).

Negotiations Commitments

of joint expectations /\ for future action through

risk & trust through

@ formal bargaining @ formal legal contract
informal sense-making psychological contract

Assessments
based on:

@efﬁciency

equity

Executions
of commitments through

@ role interactions I@
personal interactions

Figure 1. Process framework of the development of cooperative interorganizational
relationships (Ring and Van de Ven, 1994)

During the negotiations stage in the framework (Ring and Van de Ven, 1994), the cooperating
parties aim to align and create joint expectations and to reach a consensus on a subject or terms
of cooperation. When the parties arrive at the commitments stage, the consensus and the
commitment to a future action has been reached. The commitment is manifested in a written
document or in a verbal agreement. Once the achieved commitments are realized in action, the
parties have reached the executions stage. The need for potential updates to cooperation can be
assessed at any of these stages because, among other things, changes in the contextual elements
or changed positions of the parties can lead to renegotiations (Ring and Van de Ven, 1994).

The process framework (Figure 1) is applicable to a research consortium because it is one
possible kind of an interorganizational relationship (Ring and Van de Ven, 1994). Moreover,
as Greenhalgh et al. (2004) pointed out, the research related to innovation in service
organizations, including healthcare, lacks a process view. Such a view can enrich the
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understanding of the different elements surrounding the phenomenon and help improve those
elements. In this thesis, the framework is employed to examine the translation of eHealth
evaluation standards as enacted through the processes of interorganizational cooperation. In the
case of evaluations of eHealth interventions, the ‘formal legal contract’ (commitment phase)
could be interpreted as a documented evaluation plan based on the consensus between the
stakeholders. The assessment phase might also be less applicable in this context, since some
designs of summative evaluations (such as a randomized control trial) are less flexible for
changes.

This framework shall be used when interpreting how different stakeholders have arrived at
common decisions regarding inclusion of different evaluation standards in the research study
(Research Question 1).

2.7 Conceptual model

An integration of the above-described theories and concepts makes it possible to explore how
to improve quality in summative eHealth evaluations. An additional focus is placed on
supporting the identification of eHealth value in a particular context and the use of evidence
produced during eHealth interventions. The theories can be summarized in a conceptual model
(see Figure 2).

|

Using Planning
evidence eHealth
evaluation

Inter-organizational
collaboration,
Standards,
Translation

Understanding Conducting
value of eHealth eHealth
evaluation

e

Figure 2. Conceptual model for analysis and discussion

Quality problems in eHealth evaluations can be identified and prevented in all the phases of the
evaluation, from planning through to studying how the created evidence is used. As the arrows
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in the model depict, it might be possible to revisit every activity for preventing or solving the
problem that manifests in the next step, and that might diminish quality of the evaluation.
Evaluations are increasingly interdisciplinary, and collaboration between different actors is
central, as it can affect evaluation through culture, assumptions, values, and agendas of
collaborating parties (Stufflebeam, 2001; Chouinard and Cousins, 2009). Challenges emerging
from collaborative activities in a multiparty research have been noted in the previous research,
such as alignment of goals and ideas (Greenhalgh and Russell, 2010; Vangen and Huxman,
2011). Therefore, the inter-organizational collaboration is depicted as an important element in
the conceptual model, as problems stemming from the collaboration and leading to evaluation
quality issues shall be explored to identify strategies to prevent or solve those issues. Using
standards during evaluation planning is vital for quality of evaluation (Mookherji et al., 2015;
Cowie et al., 2016; Dick et al., 2020) (depicted as ‘Standards’ in the conceptual model). The
translation process and translation strategies selected (Rgvik, 2007) determine how a standard
will be used, if at all, and whether it will be adhered to in a particular evaluation study (depicted
as ‘Translation’ in the conceptual model). Interpreting the created evidence determines value
of an eHealth solution in a particular context. Finally, the created evidence can be used in
different ways, such as instrumentally, conceptually, or symbolically (Nutley et al., 2007; Alkin
and King, 2017; Weiss, 1999; Leviton and Hughes, 1981), to serve different purposes (depicted
as ‘Using evidence’ in the conceptual model). By studying how evidence is used by the
stakeholders, it can be possible to identify the supporting strategies for improving quality in
eHealth evaluations.
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3 METHODOLOGY

The following sections provide more details on the research strategy and design, the studied
case, research process, data collection and analysis in the conducted studies. The chapter ends
with some considerations regarding the impact of my own background and role in the research
project to the research outputs.

3.1 Research strategy
3.1.1 Abductive research approach

Taking an abductive research approach means using inductive and deductive approaches
interchangeably. Abduction does not start with pre-defined questions and theoretical lens, nor
does it start from a ‘blank page’, without previous understanding (Langley et al., 2013).
Research described in this thesis has been empirically driven, but the empirical data was used
to contribute to knowledge through conceptualization (Schwarz and Stensaker, 2014).
Following the objectives and activities in the project that served as an empirical setting for this
thesis, practical issues manifested. Curiosity has led to explorations of whether those issues had
been addressed and theorized in previous research, including what methods could help in
analyzing those issues. This helped to formulate research questions and to design the studies.
Then, to analyze the empirical data, studies employed existing theoretical frameworks from
eHealth or adjacent fields. It means that the empirical data were an instrument for theorizing
(Van Maanen et al. 2007). By abductively alternating between empirical data and theoretical
frameworks, the data were structured and explained through the theory, new conceptualizations
were made, and gaps were identified (Van Maanen et al. 2007).

3.1.2 Process research perspective

Exploration of how application of the eHealth evaluation standards can be improved (Research
Question 1) employed a process research perspective (Langley, 1999; Langley and Tsoukas,
2017). Greenhalgh et al. (2004) noted that an understanding of the processes surrounding
innovations in healthcare is not only crucial, but also largely missing in the published literature.
Such an understanding can help explain how innovations are implemented and adopted by users
of an organization. Evaluation is an important part of eHealth research and implementation
projects and has implications concerning evidence for decision-making, which can lead to the
adoption and sustainability of an eHealth solution. An eHealth evaluation process consists of
the phases of preliminary outline, study design, operationalization of methods, project planning,
execution of the evaluation study, and completion of the evaluation study (Nykénen et al.,
2011). Although there are different approaches to studying a process (Langley and Tsoukas,
2017), the concept of a process used in this thesis referred to sequential activities that lead to
an implementation of a particular goal (Saldana, 2003).
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3.2 Research design

Building on the evaluation quality problems outlined by the previous research, an in-depth
exploration of the barriers and potential solutions to those problems was sought. This could be
achieved through a single case research design, which was selected for this thesis. All of the
conducted studies were based on a single case study design executed through a multinational
and interdisciplinary research project (described below).

3.2.1 Single case study

The research conducted in all of the studies in the current thesis were built on a single-case
study design. Such a design allows a multi-faceted in-depth study and assessment of a
phenomenon in a unique setting (Yin, 2014; Flick, 2014). The case of this thesis concerned a
single research project with nine collaborating stakeholders, and four clinical trial sites in
different countries (the project is described in Chapter 3.2.2 “Empirical setting”). The case was
focused on eHealth evaluation, which was studied longitudinally, from planning an evaluation
to using its results. A longitudinal view of a single case was chosen (1) to take a deep dive into
the particularities of stakeholders’ collaboration and its impact on eHealth evaluation design
and outcomes, and (2) to reflect upon the gaps and challenges of eHealth evaluation raised in
previous research by using internal documents, collected project data (for example, patient
data), and access to the stakeholders’ reflections. To the best of my knowledge, no previous
research has applied such an in-depth view. It should be noted that this research could not fulfill
one aspect of a case study design; that is, a researcher “having little or no control” over the
setting studied (Yin, 2014). Being actively involved in the project, I acknowledge this
“disadvantage” in Chapter 3.5, where I reflect upon my role in the project and research.

3.2.2 Empirical setting

The empirical setting of this thesis (and all the included studies) was the three-year (2015—
2018) European Union project “Digital Environment for Cognitive Inclusion” (DECI), which
aimed to define and test an ICT-supported business model to provide digital services to elderly
people with mild cognitive impairment (MCI) or mild dementia (MD). DECI introduced
eHealth solutions and a supporting organizational model in four different healthcare contexts
in Sweden, Italy, Spain, and Israel. The DECI solution included: (1) an integrated care platform
to enable communication between patients, informal caregivers and care providers, and data
sharing and storage; (2) a user activity monitoring system, which was an indoor sensor to
monitor patients’ activity; (3) a user coaching and training system, which provided a
customizable physical training program to patients; and (4) a cognitive exercise system, which
provided a customizable online cognitive stimulation program to patients. The role of a case
manager was introduced in the care models to ensure the coordination and integration of
different cervices into a cohesive program customized individually to meet the needs of patients

20



(Mueser et al., 1998). By integrating three domains of eHealth — direct provision of care, health
information exchange and communication, and indoor sensors and wearables -
DECI represented a large portion of the types of eHealth interventions.

Additionally, multinational and multidisciplinary nature of eHealth intervention exposed
peculiarities and consequences of collaboration in the eHealth implementation projects that are
implemented by a research consortium. Eight partners represented different business types,
such as healthcare organizations, information technology firms, and science institutions (see
Figure 3).
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Figure 3. Organizations involved in the “Digital Environment for Cognitive Inclusion”
(DECI) project

3.3 Research process

I joined the DECI project on day one of my PhD, in 2015. The project had concrete goals,
deliverables, and a timeline of four years (2015-2018). As a Chalmers team, we were in charge
of the summative evaluation of the DECI intervention. Within this context, my PhD took an
inductive approach; at first, I immersed myself in the empirical setting, where I observed and
actively participated in the practice of conducting an eHealth intervention in a multi-cultural
and interdisciplinary setting. I participated in many project activities and gathered new

experiences.

Being fresh to the field, I observed various phenomena during the project. After every key phase
of the project, I discussed my observations with my supervisors through the potential research
perspective. Curiosity then led me to check whether and how those phenomena were discussed
in scientific literature. After problematizing the observations, I formulated research questions,
formed collaborations for co-authorships, and pursued questions utilizing data connected to
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DECI. This process applied to all the conducted studies throughout my PhD. It resulted in a
longitudinal view on evaluation of DECI, from planning it till reflecting on the use of evaluation
results. Figure 4 presents a timeline of data collection, analysis, and drafting of the manuscripts.

Immersion in the empirical setting

2015 ( 2016 2017 2018 \ 2019 2020

Figure 4. Research timeline

3.4 Data collection and analysis

This chapter describes the methods used in collecting and analyzing data for the studies
included in this thesis. Table 1 presents the methods of data collection and analysis applied in
the studies and papers.

Table 1. Methods of data collection and analysis per study and paper. ‘+’ indicates that the
method was applied.

Research question RQ1 RQ2 RQ3
Study 1 11 111 1\
Paper 1 2 3 4 5
Data collection Documents + +

Interview + + +

Survey + +
Data analysis Thematic analysis + + +

Pattern matching + +

Process coding +

Quantitative + +

analysis:

- Wilcoxon test

- Mann-Whitney U test

- Descriptive statistics

34.1 Mixed methods

A mixed methods approach (Greenhalgh and Russel, 2010; Dick et al., 2020) was implemented
when studying the conceptualization and measuring of value of an eHealth solution (research
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question 2). Therefore, a combination of qualitative and quantitative methods was applied.
Qualitative research is particularly useful in understanding different meanings and motivations
of individuals (Prasad, 1993). Hence, qualitative research methods (interviewing and document
analysis) were used in studying Research Questions 1 and 3, specifically (1) understanding the
outcomes of interactions between the project partners when planning eHealth evaluation, (2)
exploring the views of project partners during planning and post-evaluation, and (3) finding out
the perceptions of patients and healthcare professionals on the eHealth intervention.

Quantitative data came from a clinical trial that was part of DECI project. As is customary in
medical research, quantitative data was collected through standardized surveys and it intends
to provide a measure on the before-after condition of a patient. Additionally, cost data were
collected using tailor-made surveys to the healthcare institutions involved in the project.
However, while a survey is a ‘snapshot’ of a particular moment in time, the respondent is often
guided by a pre-defined set of answer options, and this method does not allow the respondent
to add his or her own interpretations. Such quantitative data was used in studying for Research
Question 2 and provided a complementary view (Yin, 2006) on the value of eHealth
intervention to patients.

34.2 Studyl

Study I related to the first research question of this thesis and analyzed the adequacy of standard
eHealth evaluation planning guidelines to facilitate the practical process and to ensure the
planned evaluation is of good quality. Since no planning guideline was applied during the
planning of DECI evaluation, the aim was twofold: (1) to study how the guidelines cover the
essential events in practice of planning an evaluation, and (2) to reflect upon how practice could
be improved if guidelines were used. Since these guidelines typically provide step-by-step
guidance to evaluators, the study aimed to compare the empirical process of evaluation planning
in DECI to the process defined in two most prominent guidelines for this purpose, namely Good
Evaluation Practice in Health Informatics (GEP-HI) (Nykénen et al., 2011) and Health
Information Technology Evaluation Toolkit (AHRQ) (Cusack et al., 2009).

Three out of four co-authors (including myself) were actively involved in planning the
evaluation of DECI, but at the time of these activities, this study was not planned. This means
that we analyzed our own (and other project partners’) practice, which had already been
completed at the time of the study, and compared it with the activities recommended in the
standards. The study followed a qualitative research strategy and applied a process research
perspective.

Data collection

For comparison between the planning process defined in the guidelines and the empirical
process of planning an evaluation, Study I applied a process research approach (Langley, 1999;
Langley and Tsoukas, 2017). It built on the historical data of how events unfolded throughout
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the evaluation planning in DECI. Data set for the study included multiple sources of documents
consisting of 262 e-mails exchanged between DECI project partners, eight meeting minutes,
and 32 versions of evolving evaluation plan. Only the documents that fell into the evaluation
planning period between September 2015 and September 2017 were included, until the
evaluation plan was approved by DECI team and the project reviewers. These types of
documents were deemed appropriate data for the study due to the fact that DECI partners were
located in different countries and communicated mainly via e-mail and Skype calls. Therefore,
this intensive collaboration was judged to be best reflected in these documents. Informal
conversations that took place outside the formal meetings or e-mail communication were not
included in the data set. Moreover, the method of considering e-mails as a data source has been
shown valuable in similar studies that analyze the trajectory towards a common goal in large
teams (Gehman et al., 2012). Since the Chalmers team was responsible for the evaluation
activities in DECI, it can be assumed that majority of the documents were available for inclusion
in this study (meaning that I was actively or passively involved in these communications). It
should be mentioned that this responsibility by Chalmers also meant leading the planning
activities (for example, organizing the calls and setting the agenda for discussions), which has
affected how the evaluation planning process looked over time. However, other partners of
DECT have also been actively involved and have influenced whether those activities took place
and how they looked.

Data analysis

Because the primary focus was on events, we aimed to deduce the sequential activities (a
process) (Langley, 1999; Langley and Tsoukas, 2017) in developing an evaluation plan of
DECI. Therefore, a database of records, arranged chronologically, was initially created by
combining data from all the sources (Gehman et al., 2012), resulting in 301 records. To avoid
bias due to personal experiences being involved in the evaluation planning, a record was only
included if it reflected in the data sources (Glick et al., 1990). A process coding technique was
then used to organize the data (Saldafia, 2015). As the data were coded, patterns emerged (a
pattern was considered a purpose of an activity reflecting in the data record), which later helped
to identify the process steps. Afterwards, the codes were aggregated into categories based on
the summative features (aggregated purposes) in the codes (Saldafia, 2015) and were eventually
depicted as process steps. Sequence of the process steps was determined by the time stamps
(Gehman et al., 2012). As the first author, I coded and categorized the data. As the interpretation
of the data was subjective, I have thoroughly documented my reasoning and choices in the
analytic memo (excerpts of it are presented in Annex 1), as recommended by Saldafia (2015).
Two of the other authors examined the results of analysis and my reasoning, shared their
insights, and we resolved discrepancies reaching the empirical process view that we felt most
accurately reflected the reality of DECI evaluation planning.

In the second stage, we compared the DECI evaluation planning process with GEP-HI and
AHRQ guidelines. A pattern-matching technique was used to compare between a theoretical
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and observed patterns (Trochim, 1989). The patterns emerged through comparing the purpose
and activities of a step. These were the factors for determining a match or no match between
the empirical process and the guidelines. Steps in the guidelines and the empirical process that
shared a similar purpose and activities were grouped as a “match,” and those that had no
similarities in activities or purpose were grouped as “no match.” This analysis was performed
using a tailor-made pattern-matching tool, which was essentially a matrix listing the process
steps of DECI on one axis and the steps recommended by the guidelines on the second axis.
This analysis was performed by three authors individually, and the results were compared and
differences were resolved.

34.3 Study Il

This study relates to the first research question of this thesis and explored what factors can
hinder the use of standards in eHealth evaluations. Previous research has emphasized the usage
of standards as one of the means to increase quality in evaluations (Proudfoot et al., 2011;

Mookherji et al., 2015; Cowie et al., 2016). The paper was single-authored.
Data collection

The study built on the same documents as in Study I, but the focus was on discussions regarding
the considered standards for evaluation between the DECI partners, as documented in e-mails
(available to myself as a coordinator of evaluation) and meeting minutes dated between
September 2015 and September 2017. Informal conversations that took place outside the formal
meetings or e-mail communication were not included in the data set. Even though Chalmers
had a leading role in the DECI evaluation planning, discussions regarding which standards
should be included in the study took place mainly among clinical partners, and Chalmers’
impact on those discussions was minimal (only to stimulate the discussion in order to reach a
consensus).

Data analysis

Study II applied a process research approach building on the historical data of how events
unfolded through the evaluation planning in DECI (Langley, 1999; Langley and Tsoukas,
2017). Events that took place when considering using a standard and hinders leading to different
decisions in these events were of interest. At first, several of the standards used in DECI were
selected for analysis in this study based on the opportunities to capture translation strategies
(Rovik, 2007). The study included an eHealth evaluation framework, namely the Model for
Assessment of Telemedicine Applications (MAST) (Kidholm et al., 2012), and three
standardized measures that cover several evaluation themes of MAST (quality of life, patient
satisfaction, and patient perspectives), namely the EuroQoL five-dimension questionnaire to
assess health-related quality of life (EQ-5D-5L) (EuroQoL Group, 1990), the Patient
Satisfaction Questionnaire (PSQ-18) (Marshall and Hays, 1994), and the Camberwell
Assessment of Need for the Elderly — Short Form (CANE-S) (Reynolds et al., 2000; Orrell and
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Geraldine, 2004).

Because the primary focus was on events, we aimed to deduce the sequential activities
concerning each of the selected standards (Langley, 1999; Langley and Tsoukas, 2017). Data
reflecting events and discussions on usage of each standard were outlined in chronological order
using time stamps in the data (Gehman et al., 2012; Saldafia, 2015). The content of the events
was examined to reveal how the decisions of using the selected evaluation standards evolved
in a multinational and interdisciplinary team. This helped us identify the evolution of events for
each standard, from an idea to use the standard to the decision on its actual use (Gehman et al.,
2012).

The data were organized using the process framework of the development of cooperative inter-
organizational relationships (Ring and Van de Ven, 1994). Events and quotations by project
partners were assigned to the categories of the framework, namely negotiation, re-negotiation,
commitment (agreements), and execution. Then, decisions on the use of standards were
interpreted as translation strategies, as defined by Rgvik (2007). A standard was anticipated to
be translated using copying strategy if the standard was used with no modifications to its
content; by addition strategy if the content of a standard was supplemented by extra elements;
by omission strategy if one or more components were removed from the content of a standard,
for certain reasons; and by alteration strategy if the standard was altered to a large extent, but
not in the same way as omission and addition strategies. Finally, factors hindering the use of

evaluation standards were identified in the project partners’ quotations embedded in the events.

The data analysis was performed by me (a single author of the paper), but the “stories”
regarding each standard were presented to three supervisors for questioning regarding the
choice of the standard and the stories’ ability to capture the translation strategies. In addition,
the “stories” and the draft of the paper were sent to DECI partners (those whose quotations
formed the data set) for verification regarding the accuracy of the events and for allowing any
extra data to be uncovered.

344 Study I

This study relates to the second research question of this thesis. It aimed to elaborate on the
interpretation of the ‘value’ concept by reflecting upon the created value of an eHealth service
in different contexts, namely Sweden and Italy. To address this question, the study aimed to
understand the uniqueness of value that an eHealth intervention delivered by comparing
outcomes in two different contexts. To organize the outcomes, a conceptual model for the value
of eHealth intervention was proposed in terms of monetary and non-monetary benefits and
sacrifices, inspired by earlier research (Ramirez, 1999; Gronroos, 2008; Gummerus, 2013). The
model was populated with variables that were commonly used in regular clinical or
organizational practice by DECI partners and that were feasible for collecting data on given the
time and resource constraints of the evaluation assignment. Based on these variables, the
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monetary benefits were operationalized as income and prevented cost of treatment. The non-
monetary benefits included clinical efficacy, quality of life, patient satisfaction, and job
satisfaction. The monetary sacrifices were operationalized as investment, operating expenses,
and cost of spent time. The non-monetary sacrifices were expressed as patient safety and
workload. The data collection and analysis for those domains is explained below.

Data collection

Tailor-made surveys (a Microsoft Excel file) were distributed to the contact persons from Italian
and Swedish clinical sites at the end of the clinical trial to supply the quantitative data on income
(reimbursement rates) and cost (such as hourly rates, treatment tariffs). To enhance scientific
rigor, standardized questionnaires were used to collect patient data in DECI (Mookherji et al.,
2015). These included mini-mental state examination (Folstein et al., 1975), clock-drawing test
(Shulman, 2000), EQ-5D-5L (EuroQol Group, 1990), and Clinical Dementia Rating Scale
(Morris et al., 1997). The questionnaires were used with patients at the baseline and after six
months of the intervention. These data using the questionnaires were collected by the healthcare
professionals. Semi-structured interviews concerned the user experience on DECI, impact on
the patients and healthcare professionals’ work routines. This made it possible to obtain the
necessary information and to deviate following the respondent’s line of reasoning through
follow-up questions (Kvale, 2007). Based on the pre-agreed interview protocol within the
research consortia, patients were interviewed by the healthcare professionals during the last
visit in the study. Healthcare professionals were the interviewers because the aim was to
optimize resources in the project and to reduce cognitive load for patients, which would have
potentially been incurred if they were contacted by the unknown people to them. The healthcare
professionals involved in the intervention were interviewed by the Chalmers team. Where data
was necessary for estimating the value dimensions, but not collected in DECI, those data were
theorized based on the relevant literature that built on the same eHealth solution or similar
population. For example, data on falls by elderly people were not collected in DECI, but such
data were necessary for calculating the prevented cost of treatment. Therefore, the data of the
average falls prevention rate for elderly were borrowed from the literature that built on a DECI’s
physical exercise program OTAGO, which had also been used earlier in another project and the
results of which had been published.

Data analysis

Statistical analyses were conducted for determining changes from baseline to six months in
patient quality of life and clinical efficacy using SPSS, Wilcoxon test. Between-group
differences were calculated using Mann-Whitney U test. Monetary benefits and costs were
calculated by multiplying (1) cost for a particular single treatment to the annual targeted patient
population, (2) an hourly rate of a healthcare professional occupation to the number of hours
spent per year for a particular treatment throughout six months of the study and aggregated to
a yearly cost, and (3) various technology fees were projected to the yearly cost. A thematic
analysis was conducted on the interview data to generate insights on the patient and healthcare
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professional perspectives (regarding safety, workload, satisfaction), and to compare and
highlight differences in these data (Braun and Clarke, 2006) based on countries (Sweden, Italy)
or user types (patients, professionals). Patient interview data were quite brief, mostly due to the
specifics of dementia and because the interviewers (healthcare professionals) aimed to avoid
overloading the patients with information. An inspiration for the themes was also searched in
the literature, particularly the technology acceptance model (Venkatesh et al., 2003), the
innovation diffusion model (Rogers, 2003), and service quality (Parasuraman et al., 1988), as
these models could, to a large extent, cover the aspects of eHealth that encompass technology,
innovation, and service management (Kaplan and Shaw, 2004). The themes were selected from
the models based on the assessment of whether such data were available in the collected data
set or not. Moving within the data set and checking with the aforementioned models, the final
themes included “workload”, “relative advantage”, “appreciated features of technology”, “non-
appreciated features of technology”, and “aesthetics”. The last step was to identify similarities
and differences between different countries’ respondents within the themes. Finally, a monetary
benefit-sacrifice ratio was calculated for Years 1, 2, and 3.

34.5 Study IV

This study relates to the third research question and explored how different stakeholders used
evidence from an eHealth trial. The aim included identifying the barriers that prevent
stakeholders from using the evidence.

Data collection

The study took a qualitative approach. I conducted nine semi-structured interviews with the
partners from DECI research consortium, representing four care centers, two research and
development companies that provided the eHealth solutions for the trial, and two science
institutions. The goals of the interviews were to understand the attitudes of the stakeholders
regarding the evidence generated by DECI and to learn the plans and the actions that had already
been taken in relation to the evidence. The interview questions included such topics as
stakeholders’ agenda and achievement in the project, how the evidence from the project was
used, what evidence were used, outcomes and learning achieved as a result of using the
evidence, communication of the evidence, timeliness of the evidence for the organization, and
future plans with the evidence (Alkin and Taut, 2002; Leviton and Hughes, 2016; Alkin and
King, 2017). Using semi-structured interviews made it possible to obtain this information and
to deviate following the respondent’s line of reasoning through follow-up questions (Kvale,
2007). The interviews were conducted via Skype and lasted for 1 hour. I transcribed the
interviews verbatim.

Data analysis

I analyzed the interview data using thematic analysis (Braun and Clarke, 2006), with the aim
of analyzing particular aspects of evidence use (the same aspects were incorporated in the
interview questions) (Alkin and Taut, 2002; Leviton and Hughes, 2016; Alkin and King, 2017).

28



First, the data were organized based on the types of evidence used by a stakeholder (evaluation
results, experiences, or previous research) (Evidence-Based Medicine Working Group, 1992);
that is, which stakeholders had made use of which type of evidence. Then, the stakeholders’
goals for using every evidence type were identified (their reasoning and agendas before the
project and after the evidence were obtained). Finally, the ways of using the evidence were
determined (instrumental, conceptual, or symbolic) (Alkin and Taut, 2002; Leviton and
Hughes, 2016; Alkin and King, 2017) based on the stakeholders’ actions taken or results
achieved using the evidence. Finally, the entire data set was reviewed once more to identify the
barriers that prevented the stakeholders from using the evidence. The analysis has been
reviewed by the co-author in this study. Discrepancies in interpretations were discussed and
resolved.

3.5 Reflections on my background and role in DECI and its influence on research

Prior to becoming a PhD student, I was a process management professional in various
industries, primarily focusing on business process improvement. I also used to work in the
management consulting field, where I helped clients to develop quality management systems
based on the ISO9001 standard. I also hold a lead auditor certificate for ISO9001. I had no
previous experience in eHealth or evaluation, although I was knowledgeable of the specifics of
EU projects from my former employments. I believe that my background shaped my research
in a number of ways. First, I took a longitudinal view of evaluation, from planning till utilizing
its results trying to grasp the processes surrounding the evaluation. Second, several
methodological choices were based on the process research perspective and manifested through
searching for sequences in activities and determining of how events unfold or comply with
methodological documents (resembling auditing). Third, my previous work with process
improvements frequently focused on reducing waste in a broad sense (resource, time, effort).
Due to this skill of observing areas of waste, the problem of pilotism (Tomlinson et al., 2013;
Andreassen et al., 2015; Uruena et al., 2016) resonated with me and I became curious to
understand what contributes to this problem in the context of eHealth evaluations. For the same
reason, I took action to achieve consensus regarding what to measure among the DECI
stakeholders, aiming to increase chances that evaluation evidence would be used after the study
ends.

Chalmers was in charge of the DECI evaluation. Activities and results of this work served as
data for my research, but to some extent these data were shaped partly by my own actions (from
a methodological perspective) in the project. Being an inside researcher meant taking the role
of coordinator of evaluation activities as well simultaneously becoming a member of a research
community outside the project. However, insiderness was essential in order to experience the
internal team-related processes of evaluation (for example, evaluation planning or selecting the
evaluation methodology) and to observe interaction between different stakeholders. My
practical experience in the project revealed the tension between theory and practice in eHealth
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evaluation and raised curiosity that led me to formulate and pursue research questions that
would not be accessible for outsiders. There is a chance that insiderness could create bias in
data analysis (such as coding), and I have noticed myself checking whether I possess data to
support the observed story I want to tell (as is probably natural in the research that builds on
historical data). To increase transparency of the data analysis, I have carefully documented the
analytical procedures and decisions. These have been revised by my co-authors, discussed, and
disagreements have been resolved.

These aspects influenced my attempts to enhance research quality described in Chapter 3.6
below.

3.6 Research quality and ethics

Guba and Lincoln (1989) provided a set of quality criteria for research consisting of credibility,
transferability, dependability, and confirmability. In addition, Leung (2015) discussed criteria
of validity and reliability.

Credibility

Credibility is a criterion understood as a “value of the truth” (Halld6érsson and Aastrup, 2003).
Erlandson et al. (1993) stated that credibility of research depends on how a researcher has
attempted to increase objectivity of the presented evidence due to limitations caused by his/her
own construction of reality. Erlandson also emphasized that no single reality exists, and a
researcher must be aware of his/her own constructions (Halldérsson and Aastrup, 2003). Table
2 introduces actions taken to increase credibility in the conducted research.

Table 2. Actions to increase credibility of the research

Study I The “own constructions” in the development of the DECI evaluation planning
process and its comparison with the eHealth evaluation planning guidelines
(Paper 1) were validated by triangulating the understanding by ‘multiple
observers’ (Denzin, 1970). In the present study, these were three researchers
performing the same analysis and then comparing the results and discussing and
resolving discrepancies.

Study II The use of quotes from e-mails by project partners was validated with the
partners by sharing with them the written paper and receiving a consent that the
quotes were used properly and that they reflected the “truth” (Diener and
Crandall, 1978; Bryman and Bell, 2011).

Study III Thematic analysis of semi-structured interviews was based on the theoretical
propositions from highly diffused models that explain various aspects of using
eHealth, in order to avoid “own constructions” and to utilize the models (Yin,
2015).

Study IV The use of quotes from interviews with project partners was validated with the
partners by sharing with them the written paper and receiving a consent that the
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quotes were used properly and that they reflected the “truth” (Diener and
Crandall, 1978; Bryman and Bell, 2011).

Transferability

The transferability aspect of the research quality refers to the relevance of the findings to other
settings (Halldorsson and Aastrup, 2003). The findings generated depended on the empirical
context that was related to a summative eHealth evaluation involving a multinational and
multidisciplinary collaboration. With the growth of such collaborations in the eHealth research
(Greenhalgh and Russel, 2010), the results of this thesis can provide reference for analytical
generalization (Yin, 1989). In addition, transferability was increased by using standardized
instruments for outcome measures, so that the research results were more trustable and could
be used for comparisons in other settings (Lilford et al., 2009; Mookherji et al., 2015; Cowie et
al., 2016).

Dependability

Dependability relates to the “audit trail” of the conducted research (Guba and Lincoln, 1994).
Dependability emphasizes the importance of being able to track the research process, method,
and decisions made. Table 3 introduces to actions taken to increase dependability in the
conducted research.

Table 3. Actions to increase dependability of the research

Study I Data and analytical reasoning during the research process were documented in
detail in an analytic memo, and decisions were registered in the minutes of the
meeting (Saldaifia, 2015). The files documenting the analysis and reflections on
the DECI process of evaluation planning and the theoretical guidelines were
stored.

Study II Relevant quotes from the e-mails reflecting the discussions related to the use of
different standards were extracted from the e-mails that were stored in the IT
server and available for retrieval, if needed.

Study III Data and analytic files containing calculations regarding the benefits and
sacrifices of using an eHealth solution were stored in the IT server and are
available for retrieval, if needed.

Study IV Relevant quotes from the interviews reflecting the use of evidence from the
eHealth intervention were extracted from the interview transcripts that were
stored in the IT server and available for retrieval, if needed.

Confirmability
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Confirmability of the research concerns a potential bias of a researcher and limitations affecting
the research process and findings (Halldérsson and Aastrup, 2003). Therefore, reflecting upon
one’s own values and standpoint in relation to the research is advisable (Bryman and Bell,
2011). The methodological choice made in Studies I and II to use data from e-mail
communications has potential limitations. For example, I might not possess all e-mails that had
circulated among project partners in relation to the DECI evaluation planning. However, this
would be less likely to occur since I was in charge of the evaluation activities. In Study II, the
choice of standards to include in the analysis was based on personal observations and richness
of data in my possession. A different set of standards might have provided different results.
However, this can be a future research possibility.

Some of the interviewees had a dual role as healthcare professionals who were interviewed
about the DECI impact on the patients and work routines (Study III), and also as the key
representatives of the project partners interviewed about the post-project activities related to
the collected evidence (Study IV). However, this duality was resolved by using two different
interview protocols with non-overlapping questions and an introduction during every interview
explaining the purpose of the interviews.

Validity

Validity addresses the suitability of the chosen sample, measures, and methodology in
answering the research question, and how the results are valid for the sample and context
(Leung, 2015). Table 4 introduces actions taken to increase validity in the conducted research.

Table 4. Actions to increase validity of the research

Study I E-mails and other documents reflecting series of events that took place during
the evaluation planning were considered as a valid data source for understanding
how events concerning eHealth evaluation planning unfold over time since they
have been used in similar studies that analyzed the trajectory towards a common
goal in large teams (Gehman et al., 2012). A single-case method design also
allowed for an in-depth exploration of the events (Yin, 2015), which was
necessary for a longitudinal view on events. The results reflected the events that
might take place in the multidisciplinary and international research set-ups.

Study II E-mails and other documents containing decisions made over time within the
research consortia were considered as a valid data source for understanding the
problems surrounding the selection of the standards for eHealth evaluation since
it has been used in similar studies that analyze the trajectory towards a common
goal (agreeing on a common standard for use) in large teams (Gehman et al.,
2012). A single-case method design also allowed for an in-depth exploration of
the events (Yin, 2015), which was necessary for a longitudinal view on events.
The results reflected the events that might take place in the multidisciplinary
and international research set-ups.

Study III The study aimed to identify the outcomes of an eHealth intervention. Only
validated outcome measures, standard in clinical practice, were chosen for the
study. Qualitative analysis of semi-structured interviews was based on the
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theoretical propositions from highly diffused models that explain various
aspects of using eHealth, avoiding “own constructions” and utilizing the models
(Yin, 2015).

Validity of the research design was aimed from the medical research
perspective, and patient outcomes were compared in the before—after situations
of a patient and differences between the comparison groups. However, from the
social science perspective, validity of such a research design is limited due to
other confounding factors that play a role in a non-controlled home environment
of a patient; a concern discussed by social researchers (Andargoli et al., 2017;
Dick et al., 2020).

Study IV A semi-structured interview was a suitable method for the study, since the
research question required to obtain an overview of the plans and actions
already taken by the limited sample of partners involved in the concrete project.
Semi-structured interview allowed for discussions beyond the research
protocol, helping to understand the reasons behind the decisions made.

Reliability

Reliability addresses the consistency in process and results of research. It can be achieved
through comprehensive data use, constant data comparison, checking accuracy of the data
extracted from other sources, and triangulating data (Leung, 2015). Table 5 introduces the
actions taken to increase reliability in the conducted research.

Table 5. Actions to increase reliability of the research

Study I For consistency in the analytic process, analytic procedures and rationale for the
decisions made were thoroughly documented during the analysis (Saldafia,
2015). Three researchers employed the pattern matching technique (Trochim,
1989) in the independent analysis and then compared the perspectives for
achieving a common view of how events unfolded.

Study II Data were obtained from two different sources (e-mails and meeting minutes).
For consistency in the analytic process, time stamps in the data were used for
outlining a chronology of events. In these data, triangulation of the perspectives
by different DECI partners for using a standard allowed to obtain a multi-angled
perspective on why achieving a consensus regarding the use of a standard might
be complicated in the inter-disciplinary and multi-national research set-ups.

Study III Data accuracy was achieved through logging the research data into a digital
platform. The data that were extracted for analysis contained time logs that
showed at which point in the intervention the data were recorded (six months
were needed for the before—after situation comparisons). During the data
cleaning procedures, the time logs were checked for inclusion of the data in the
analysis. Afterwards, accuracy of the data was also checked by carefully
reviewing the data sample and eliminating data that had the wrong format.

Study IV Where possible, several interviewees from the same organization were involved
in the same or separate interviews. Triangulating their perspectives made it
possible to obtain a more accurate picture of the evidence used in that
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organization.

Ethics

First, the DECI project study protocol has undergone ethical approval procedures in all the
project locations (Sweden, Italy, Spain, and Israel) that were the pilot sites of the intervention.
Second, Diener and Crandall (1978) suggested four main areas for potential ethical issues in
business research: harm to participants, lack of informed consent, invasion of privacy, and
deception.

(1) Harm to patients participating in DECI was considered in terms of physical harm and
psychological stress due to the intervention or data collection processes. Physical harm
was avoided in two ways: first, by baseline measurements assessing patients’ health
state before starting the intervention (Lilford et al., 2009), and second, the physical
exercises were personalized based on the age and health state of a person. Stress during
data collection was addressed through a limited number of interview questions and
convenience sampling (Palinkas et al., 2015) where only patients capable of
participating in the interviews were included. Indirect harm could also be caused by
“taking away” the eHealth solution or a new way of care from the patients once the
intervention was over, especially when the qualitative interviews had indicated
appreciation of the new ways of care by the patients. After the intervention, most clinical
sites of DECI took action and consideration of whether and how the DECI model could
be made available to the patients on daily basis (Paper 5).

(2) Harm to stakeholders participating in Studies II and IV concerned the potential harm to
their careers due to the e-mail content and interview questions that exposed internal
dynamics within the project consortia and required reflections upon the evaluation
process and the use of evidence. The harm was avoided by providing the stakeholders
whose quotations have been used in the papers with the possibility to review the final
versions of the papers before submitting. E-mail consent to publish was obtained from
each individual stakeholder.

(3) Informed consent can provide legal protection to the investigator in case of a harm to a
patient during a study (Erikson, 1967). However, it becomes critical to provide full
information regarding the study and its risks (Homan, 1991). In DECI, the informed
consent was signed by every patient who participated in DECI. In addition, information
about the study was provided in an individual meeting with each patient and its
caregiver.

(4) Invasion of privacy relates to a disclosure of personal information that leads to the
possibility of tracking a person’s identity (Bryman and Bell, 2011). After entering the
patients’ data into the DECI system for data collection, every patient received a unique
ID that only disclosed age and gender. When it comes to the interviewed stakeholders,
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their identities were hidden, to a certain point (Paper 2). Although names were avoided,
the journal demanded that information be disclosed regarding interviewees’ occupation,
gender, and country. The stakeholders agreed to have this information disclosed in the
paper before the paper was published.

(5) Deception refers to hiding the true purposes of the research from its participants
(Bryman and Bell, 2011). In DECI, detailed information about the study was provided
in an individual meeting with each patient and its caregiver. When it comes to the
interviewed stakeholders, the purpose of research was explained when scheduling the
interviews and the paper was shared with every interviewee before publication.
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4 SUMMARY OF APPENDED PAPERS

This chapter provides a brief introduction to the results and contributions of each five papers
appended in the thesis, in relation to the purpose and research questions of the thesis.

4.1 Paper 1: ‘Planning a holistic summative eHealth evaluation in an
interdisciplinary and multi-national setting: A case study and propositions for
guideline development’

Previous research has emphasized that quality in eHealth evaluation studies is lacking, which
reduces the value of the results. Evaluation quality problems include application of non-
scientific methods and non-standardized instruments for measurement, insufficient attention to-
and unfeasible scope of data collection, mismatches between outcomes measures and
technology, or false assumptions about data quality. The purpose of Paper 1 was to explore

adequacy of eHealth evaluation planning guidelines to support quality in evaluations.

The studied case adds aspects that could help prevent quality problems in eHealth evaluations
that are not covered in the current evaluation planning guidelines. First, the guidelines could
add a recommendation to embed an evaluation in a context of previous research and comparable
studies, and to check what evaluation methods had been used previously. Not covering this
aspect can hinder continuity and learning. Second, the guidelines overlook the importance of
monitoring data quality, taking the laws of data protection and privacy into account, considering
ethical and legal aspects during the evaluation planning, and performing a risk analysis for the
evaluation process. Also, the guidelines could address and promote collaboration in various set-
ups of stakeholders by considering processes of social dynamics, such as negotiations,
promoting own agendas, and consensus seeking, especially observed when trying to align
evaluation methodology. The paper suggests including these domains in the current guidelines

for eHealth evaluation planning.

Paper 1 contributes to previous research by enhancing current evaluation frameworks with new
domains that can help prevent quality issues in eHealth evaluation studies and consequently
increase the value of the evaluation results and evidence created. In addition, the multinational
and interdisciplinary nature of the empirical setting offers a broader perspective than that of
prior frameworks.

4.2 Paper 2: ‘Standards as applied in reality: a case study on the translation of
standards in eHealth evaluation practice’

Previous research has emphasized that scientific rigor is key for producing quality evidence in

a summative eHealth evaluation. Applying evaluation standards can strengthen trust and

37



promote usage of evidence. However, it has been recognized that the use of scientifically valid
evaluation standards was lacking in the eHealth evaluation studies. One reason could be that
usage of standards is voluntary. Another reason relates to the evaluation set-ups. For example,
interdisciplinary evaluations can be burdened by contesting agendas and practices. The
purposes of this paper were to explore how standards are used in a practical setting of an eHealth
evaluation and to identify the factors that can hinder their use.

Findings from the studied case indicate that the collaborative processes and events during
evaluation planning differ depending on the type of the standard. It is easier to agree about
using a generic evaluation framework than about specific standardized measures that caused
extensive negotiations. In addition, a number of hindering factors were identified, namely, (1)
insufficient fit of a standard to address a target population or a disease, (2) lack of resources to
use a standard for data collection, (3) lack of experience in using a standard, and (4) non-existent
validated versions of a standard in a particular location.

This paper contributes to earlier research by proposing an understanding of how practitioners
choose, modify, or reject the use of evaluation standards creating varying degrees of adherence
to the original content of the standard. This creates heterogeneity of methodologies among
different eHealth evaluation studies. Consequently, modifications in standards can affect the
trust in evidence and its comparability across different studies. Based on the identified barriers
to the use of standards, necessary means and guidance can be further developed to reduce the
risk that standards would not be used, thus affecting the quality of evaluations.

4.3 Paper 3: ‘An Italian business case for an eHealth platform to provide remote
monitoring and coaching services for elderly with mild cognitive impairment
and mild dementia’

When making investment decisions to adopt an eHealth solution in a healthcare system,
decision makers seek to maximize the return on investment by assessing the business case of
using a technology. Existing research is scarce when it comes to the published cost and benefit
evaluations for eHealth solutions targeted at cognitive impairments, especially regarding the
economic data. This paper aimed to describe an Italian business case of using an eHealth
platform to provide remote monitoring and coaching services for elderly people with mild
cognitive impairment and mild dementia.

By assessing various monetary and non-monetary outcomes, the findings indicate positive
health outcomes (postponing care need and saving cost due to delayed hospitalization) and
increased patient satisfaction and healthcare staff satisfaction compared to the usual care. Using
the eHealth solution requires more financial resources than the usual care. However, the new
care model saves on the cost of hospitalization and the treatment can be partially reimbursed
by the state. This creates a situation whereby the monetary side becomes positive, meaning that

38



the care can be improved at no financial loss by the healthcare provider.

The paper contributes to earlier research by providing evidence on a positive business case of
an eHealth solution to support patients with cognitive impairments. Decision makers can use
this evidence for benchmarking other eHealth solutions when making investment decisions.

4.4 Paper 4: ‘Identifying the Value of an eHealth Intervention Aimed at Cognitive
Impairments: Observational Study in Different Contexts and Service Models’

While the concept of ‘value’ has been used in healthcare, it is not well defined within the context
of a summative eHealth evaluation. When discussing value, scholars have referred to clinical
efficacy, behavioral change, perception-based feedback, or economic terms of implementing or
testing an eHealth solution. These different focus areas show that there has been no
conceptualization on how to evaluate value in eHealth interventions. In other fields, value has
been perceived as benefits and sacrifices, and relativity of this concept has been emphasized.
This multiplicity of interpretations not only creates confusion for interpreting eHealth
evaluations, but also creates premises to question the potential of learning and continuity that
evidence produced in evaluation conducted in a particular context can provide. The purposes
of this paper were (1) to identify the contextual factors that determined the similarities and
differences in the value of an eHealth intervention between two different contexts, and (2) to
reflect on and contribute to the discussion about the specification, assessment, and relativity of
the “value” concept in the evaluation of eHealth interventions.

The findings indicate that the same eHealth intervention introduced in different contexts
delivers different value to its users, both economically and in terms of non-economic aspects.
In one context, clinical outcomes and patient satisfaction were improved, at the expense of an
increased staff workload and substantially higher cost. In the second context, stability of the
clinical condition improved, satisfaction of care by staff and patients increased, and the
workload was acceptable. Besides these outcomes, monetary benefits outweighed monetary
costs in this context from the first year of using the eHealth solution. Factors that influenced
these differences in value were (1) the service delivery design (process) of the intervention, (2)
the organizational arrangement of the intervention, (3) the cost of different treatments, (4) the
hourly rates of staff for delivering the intervention, and (5) the lifestyle habits of the population.

The paper contributes to earlier research by proposing a conceptual model for determining value
of eHealth interventions in a particular context. The model includes monetary and non-
monetary benefits and sacrifices. By utilizing this model to evaluate an eHealth intervention in
different contexts, the paper demonstrates that differences in value manifest when a holistic
view is applied. Results from such an evaluation can serve as a basis for modifying real-life
applications in order to increase the value in a particular context.
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4.5 Paper 5: ‘Exploring the Use of Evidence From the Development and
Evaluation of an Electronic Health (eHealth) Trial: Case Study’

Evidence-based approaches are increasingly being applied in evaluating eHealth solutions.
Evidence (patient preferences, professional opinions, evaluation outcomes, and existing
scientific evidence) should be generated through rigorous studies and used in decision making
regarding eHealth integration into clinical practice and policymaking. However, there are
concerns that the use of evidence is lacking in the context of eHealth, which causes a problem
of ‘pilotism’, when pilot projects do not result in tangible and sustained improvements. Most
previous research that has followed these arguments has focused on the evaluation outcomes,
and the use of other types of evidence (such as patient preferences and professional opinions)
is underexplored. In addition, extant research has mostly referred to the instrumental use of
evidence in making decisions for practice change and policymaking. Previous studies have also
neglected the multi-disciplinary nature of the eHealth field when discussing the beneficiaries
of evidence, delimiting them to healthcare professionals and policy makers. Therefore, the
purpose of the present paper was to analyze how various stakeholders use different types of
evidence (such as evaluation outcomes including patient preferences, professional experiences
obtained within the development and evaluation of an eHealth trial, and existing scientific
evidence from other research). An additional aim was to identify barriers to the use of evidence
and ways to support its use.

The findings indicate that evidence from eHealth trials can be used in a range of activities, such
as scientific publishing and dissemination, eHealth technology improvement, research funding
applications, and teaching. Professional experiences are more impactful than evaluation
evidence when it comes to making eHealth adoption decisions in healthcare systems, and
contribute greatly to policymaking, teaching, and improving technology. Therefore, it is
important to create conditions for healthcare professionals to be involved in eHealth
interventions. Evaluation evidence is mostly relevant to scientific publishing. Previous research
can also complement eHealth adoption decisions if the context is relevant. There were two
barriers to the use of evidence. The first was poor quality of some types of evidence caused by
healthcare professionals’ failure to collect all the necessary evidence due to the overly large
scope of variables to collect. The second was evaluation design comparing before-after
situations that did not allow for adjustments and learning along the intervention, making
evidence about the eHealth solution’s fit to the local context less relevant.

Paper 5 contributes to previous research by exemplifying a broader range of uses of evidence
from eHealth trials when looking at different stakeholders and suggests that the concerns related
to the ‘waste’ of evidence might be inflated. These findings should help to set more realistic
expectations regarding what benefits can be brought by evidence in the form of an evaluation
outcomes, professional experiences, or previous research. The paper also provides evidence
that hard facts (or evaluation evidence) play a smaller role in decisions in the organizations than
what is assumed in the scholarly community. The paper lists a number of strategies that could
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support the use of evidence in eHealth context. First, it is advisable to refrain from extensive
scope of variables in the evaluation. Instead, a few variables create conditions for better quality
of data collected. Second, evaluation designs that enable iteration, learning, and creating

experiences could provide more value to different stakeholders.

4.6 Contributions to improving quality in eHealth evaluations

Based on the core findings in this thesis and eHealth evaluation criteria outlined in the previous
research, an extended view of eHealth evaluation quality is presented (see Table 6, which

introduces this view on eHealth evaluation quality).

Table 6. The extended view on eHealth evaluation quality

political, demographic,
technological, organizational,
stakeholder network, involved
individuals’ related factors
(Greenhalgh and Russel, 2010;
Andargoli et al., 2017; Dick et
al., 2020). Contextual features
provide background to the
studied phenomenon, help to
make sense of the findings, and
help shape practical actions after
the study (Greenhalgh and
Russel, 2010).

Criteria of quality Description Extended view on eHealth evaluation quality,
in eHealth added by this thesis
evaluations
Contextual ‘Context’ refers to a The same eHealth solution implemented in different
sensitivity combination of economic, contexts can bring different value (Paper 4).

Therefore, summative eHealth evaluations need to
account for contextual factors.

Stakeholders need ‘local’ evidence sensitive to a
particular context for activities like adopting an
eHealth solution, policy making, and teaching
students. In these activities, evidence produced in
other contexts is less useful (Paper 5).

Multi-stakeholder
perspectives are
considered

Summative eHealth evaluations
can be affected by contesting
stakeholders’ needs, concerns,
relationships, values, beliefs,
and agendas. It takes time to
develop a common ‘language’
(Catwell and Sheikh, 2009;
Greenhalgh and Russel, 2010).

When planning a summative evaluation, it is
worthwhile gathering the needs for, or plans with,
evidence based on agendas of the stakeholders.
Quality in evaluations increases when more
stakeholders find evidence useful for their purposes,
from learning to making investment decisions. Such
information can be valuable input to the evaluation
design (Paper 1, Paper 5).

The feasibility of collecting the data for multiple
stakeholders should be considered in light of
resources at hand. Overambitious scope of outcomes
measures can jeopardize the quality of the collected
data (Paper 5).

At the end of evaluation, it is recommended to
conduct reflective activities, reserving time to discuss
lessons learned (including methodological ones) and
value of evidence produced (Paper 5).

Adequate

RCT remains the preferred

The choice of evaluation design needs to be informed
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Criteria of quality
in eHealth
evaluations

Description

Extended view on eHealth evaluation quality,
added by this thesis

research design

research design by many
evaluators, and it is well suited
in the high-risk eHealth
interventions (Dick et al., 2020).
However, arguments against
RCT for lower risk eHealth
interventions (Kaplan, 2001;
Gurman et al., 2012; Nilsen et
al., 2012; Mookherji et al.,
2015; White et al., 2016; Pham
et al., 2016) have led to a
number of alternative research
designs to choose from (e.g.,
Collins et al., 2005; Collins et
al., 2007; Catwell and Sheikh,
2009; Greenhalgh and Russel,
2010; Mohr et al., 2013; Klasnja
etal., 2015).

by the needs for evidence and knowledge regarding
which evidence ‘counts’ for the stakeholders.
Evaluation design might prevent evidence from being
used (Paper 2, Paper 5).

Evaluation design should allow healthcare
professionals to form experiences with an eHealth
solution (Paper 5).

Methodological
pluralism

Mixed methods evaluation is the
recommended approach during
a summative evaluation, making
it possible to obtain a snapshot
of outcomes and reveal the
social complexities of an
intervention explaining the
outcomes (Greenhalgh and
Russel, 2010; Dick et al., 2020).

The importance of employing qualitative research
methods during a summative evaluation is
highlighted by a vital role that the captured users’
experiences play in decisions of adopting an eHealth
solution (Paper 5).

Scientific rigor

Usage of standards leads to

Adherence to a standard must be understood as a

through various degrees of range, not a binary scale (adherence or no adherence).
adherence to methodological uniformity By making trade-offs between standards’ content and
standards between different studies circumstances, evaluators compromise adherence for
(including cross-cultural) and a better contextual fit of a standard (Paper 2).
enhances generalizability and
trust in the research findings More cross-cultural validations of instruments for
(Bates and Wright, 2009; measuring outcomes need to be conducted to make
Mookherji et al., 2015; Cowie et | standards available for use across contexts. This
al., 2016; Dick et al., 2020). would support methodological uniformity among
studies, generalizability, and learning (Paper 2).
Ethical handling Data are captured, structured, -
of data analyzed, managed, and shared

in an ethical way (Mechael et
al.,2019).

New criteria for
quality added by
this thesis:

Capturing value
of an eHealth
solution

Different eHealth evaluation
frameworks outlining themes of
evaluation exist (e.g., Kidholm
et al., 2012; van Gemert-Pijnen
etal.,2011; Andargoli et al.,
2017) without establishing an
overarching conceptual purpose
for assessment and how to make

The thesis conceptualizes value as a holistic view of
the created monetary and nonmonetary benefits of
eHealth that require monetary and nonmonetary
sacrifices in a particular context (Paper 4).

The model for value assessment of an eHealth
intervention is proposed (Paper 4). In the model,
evaluation domains populated with evaluation themes
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Criteria of quality
in eHealth
evaluations

Description

Extended view on eHealth evaluation quality,
added by this thesis

sense of disparate evaluation
themes.

need to be contrasted against each other, from the
perspectives of multiple stakeholders.

The scope of evaluation themes should be feasible
and not jeopardize the quality of data collection and
eventually the produced evidence (Paper 5).

New criteria for
quality added by
this thesis:

Involving
healthcare
professionals in
the intervention
and its evaluation

When evaluators actively
engage in the intervention and
evaluation activities, they gain
deeper insights into the studied
phenomenon (Greenhalgh and
Russel, 2009).

In addition to evaluators, it is worthwhile engaging
healthcare professionals in data collection and
evaluation activities, giving them opportunities to be
analytical and reflective on (1) an aggregated level
(beyond patient-by-patient basis), and (2) their own
experiences. Such an approach makes them producers
of summative evidence, not consumers, and can
increase their involvement in using evidence for
learning or improving care practice. In such a case,
accountability and non-bias can be achieved through
collaborations with external evaluators, revision of
data and analysis (Paper 5).
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5 DISCUSSION

The purpose of this thesis was to study how summative eHealth evaluations can be improved
to support the determination of eHealth value in a specific context as well as the use of evidence
produced during eHealth interventions. The following chapters discuss research outcomes for
the research questions of this thesis. Finally, an extended list of criteria for eHealth evaluation
quality is outlined.

5.1 RQI - How can application of eHealth evaluation standards be improved?

Standards represent aggregated, best-practice knowledge in the field (Brunsson and Jacobsson,
2000). In the context of eHealth, it has been argued that failure to apply standards can
compromise the quality and scientific rigor of eHealth evaluations (Proudfoot et al., 2011;
Mookherji et al., 2015; Dick et al., 2020). However, there is a gap between standardization in
eHealth evaluations and the practice of evaluating. Research described in this thesis shows that
standards diffused in medical research do not fully translate in eHealth evaluations
compromising its quality (Paper 1 and Paper 2). For example, the majority of the standard
metrics, such as questionnaires and scales (e.g., Marshall and Hays, 1994; Reynolds et al., 2000)
that are widely used in eHealth evaluations originate from medical research. Moreover, there
are multiple available standards for the same medical area, and evaluators need experience
when using a particular standard. Sometimes, differences in experience appear among medical
researchers participating in an evaluation and leveling the experience does not seem feasible.
In such cases, the evaluators choose alternative standards or create custom questionnaires
(Paper 2).

This thesis has also shown that the expectations of using standards as an assurance to quality in
eHealth evaluations fail to recognize the problematics of organizational complexity. Barriers to
standards’ applicability emerge in a multiparty evaluation, when researchers from different
disciplines and contexts have to reach consensus regarding the common standards to be used
during the evaluation. In this activity, the parties bring their goals, resources, and capabilities,
and translate the standards to fit own circumstances (Paper 1 and Paper 2). Translation (Latour,
1987; Rgvik, 2007; Czarniawska and Sevon, 2011) can result in alterations of the original
content of a standard. Hence, variability in circumstances of the research teams can impact the
applicability of standards and lead to various degrees of adherence to their content (Paper 2).
Adherence problems have also been observed in the application of standardized clinical
guidelines to real care processes by healthcare professionals (Burstin et al., 1999; Grilli and
Lomas, 1994). However, it should be noted that translation should not be always seen in a
negative light. The quality of evaluation can also be diminished by applying standards in full
adherence that do not fit with the study context and no better alternatives are available. The
findings of Paper 2 support previous research, claiming that evaluations can be challenging
owing to a complex social reality (Stufflebeam, 2001; Bates and Wright, 2009) that requires
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alignment of goals, resources, and capabilities (Greenhalgh and Russel, 2010).

5.2 RQ2 - How can value of an eHealth solution be conceptualized and
measured?

Most summative eHealth evaluation frameworks do not explicitly focus on identifying the value
of an eHealth solution. Implicitly, however, they describe the same thing: capturing
something’s merit or worth (Mark et al., 2000) and investigating whether care supported by
eHealth is better than the traditional mode of care (Kolasa and Kozinski, 2020). In the studies
that explicitly address value (Bergmo, 2015; Talboom-Kamp et al., 2016; Runz-Jgrgensen et
al.,2017; Ariens et al., 2017), the conceptualization of value of eHealth has been vague and an
array of concepts have been referred to as value (Paper 4). A lack of methodological base for
capturing value of eHealth can arise from the fact that evaluating eHealth needs addressing
medical, IT, social, and business fields (Eysenbach, 2001; Kaplan and Shaw, 2004) where
problems arise from differences in ontology, research traditions and established research
methods.

This problematization of capturing value through a summative evaluation shows that there is a
need to create specific models for capturing value in the dynamic and multi-stakeholder context
of eHealth. Paper 4 offers a step towards a better conceptualization of value by providing
conceptual categories for otherwise disparate evaluation domains (as in, e.g., Lampe et al.,
2009; Kidholm et al., 2012) (see Figure 5). Paper 4 defines value of eHealth as a holistic view
of the created monetary and nonmonetary benefits of eHealth that require monetary and
nonmonetary sacrifices in a particular context. The proposed model for evaluating value of an
eHealth service (hereinafter, the model) consists of four domains, namely benefits (monetary
and non-monetary) and sacrifices (monetary and non-monetary).

Context
Benefits Sacrifices
Monetary Monetary
Non-monetary Non-monetary

Figure 5. Structure of the value assessment of an eHealth intervention

The model differs from previous evaluation frameworks (e.g., Lampe et al., 2009; NICE, 2019;
Kolasa and Kozinski, 2020) through its different conceptual portrayal of traditional evaluation
domains (such as clinical performance, organizational impact, technical usability, and
economic impact) through a lens of benefits and sacrifices that can be assessed for different
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stakeholders (Paper 4). For instance, previous evaluation frameworks have included evaluation
domains such as cost effectiveness and organizational changes, but these were presented as
separate elements, lacking logic regarding how these are inter-connected (like in, e.g., Kidholm
et al., 2012; Andargoli et al., 2017), a problem identified by previous research (Kolasa and
Kozinski, 2020). In addition, assessing organizational changes can be problematic when there
is duality in conceptual understanding, as organizational changes can also be viewed as
positives, negatives, or a combination of both. Novelty in the proposed model (Figure 5)
manifests through (1) the conceptual “tying” of the evaluation themes together and not showing
them as a mere collection of separate themes, (2) emphasized sacrifice that draws the
evaluator’s attention that the downsides (both financial and non-financial) of introducing and
using an eHealth service should not be overlooked and should be accounted for. In other words,
the benefits will come at a certain expense, and sacrifices will be required when deploying the

service.

The usefulness of this model manifests when the four domains are contrasted against each other.
For example, staff workload (a non-monetary sacrifice) can be considered in light of achieved
health outcomes and patient experience (non-monetary benefits). Such a comparison provides
a more holistic and fair view on the value of an eHealth solution. In summary, this model can
be particularly useful in summative evaluations that aim to produce evidence for decision
making regarding deployment of an eHealth service within a healthcare system. The model
could be used by various stakeholders by populating the model with the variables or themes
relevant to them. However, it should be noted that patients usually do not have access to
monetary data such as treatment costs, hourly rates of staff, or prices of technology. Therefore,
the usefulness of the model for patients as stakeholders in the value assessment is limited.
Adopting the proposed conceptualization of value of eHealth and the model for its assessment
can increase methodological uniformity in the eHealth research (useful in cross-country
evaluations and systematic reviews) and contribute to enhancing quality of eHealth studies.

5.3 RQ3 - How is evidence from an eHealth trial used to support improvements in
healthcare?

Building decisions on hard evidence from rigorous evaluations stems from the evidence-based
medicine, a pharmacological approach that underlies eHealth evaluation methodologies
(Evidence-Based Medicine Working Group, 1992). Decisions of prescribing drugs are based
on national guidelines that are built on the best available research evidence (summative
evaluations). When this evidence is not available, decisions need to be informed by professional
judgement (Evidence-Based Medicine Working Group, 1992). However, research described in
this thesis showed that this approach is too simplistic and crude for the eHealth context (Paper
5). Various stakeholders use evidence created by a summative evaluation for learning purposes
and in scientific publishing, applying for research funding, and supporting regional policies
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(Paper 5). Interestingly, evaluation evidence (including clinical outcomes) sometimes seems to
“weigh less” in making care improvement decisions than the opinions of healthcare
professionals. These opinions can include insights regarding usability, safety, and user
satisfaction that are formed while trying out the solution. These opinions can lead to decisions
to adopt the technology even without a complete summative evaluation (Paper 5). Hence, the
case study analyzed in this thesis showed that the role of evidence from a summative evaluation
seems to be smaller than traditionally assumed. This gap raises considerations regarding the
usefulness of summative evaluations in improving care.

One reason for the limited usefulness of summative evaluations could stem from the fact that
eHealth is a crossroad between medical, IT, social, and business areas (Eysenbach, 2001; Shaw
et al., 2017), and the fact that combination of decision-making rules applicable in these fields
(Glasgow, 2007; Rigby et al., 2018) might not directly correspond with the rules of
pharmacology or health technology assessment. Instead, improvement decisions involving
eHealth are built on the value associated with the technology. Healthcare professionals create
understandings of the value while trying out the technology (Barlow, 2016) and by navigating
the social dynamics among multiple involved stakeholders (Zuiderent-Jerak and Bruun Jensen,
2007) involved in eHealth research, which culminates in a summative evaluation. Trust by
healthcare professionals in professional judgement for making improvement decisions
involving eHealth (especially for non-invasive technologies) might emerge from an
understanding of own agency, or “if we like it, we can make it work™, and the intentionality
embedded in research based on interventions (Zuiderent-Jerak and Bruun Jensen, 2007). Since
healthcare professionals partially construct and control the transformational processes of
eHealth research, it is important that an evaluation design allows them to form experiences and
opinions with the technology (Paper 5). Professional judgement might also be preferred in
making practice improvement decisions due to the inherent capabilities of humans in capturing
contextual sensitivities. In contrast, evidence from summative evaluations might be less
valuable due to its simplified view on the reality (simplification through standardization) (Sager
and Zuiderent-Jerak, 2020).

In addition, it seems that the role of healthcare professionals involved in eHealth interventions
can extend beyond delivering the intervention to the patients, being the data collectors or
interview subjects regarding usability, safety, or satisfaction with the technology (e.g., Runz-
Jgrgensen et al., 2017; Ariens et al.,2017). Research described in this thesis shows that, through
using the conceptual use of evidence, they might take on the role of advocates for or against the
solution’s deployment into practice and they can ultimately influence to which improvements
investments are allocated (Paper 5). Therefore, it is important to strengthen the conceptual use
of evidence to create actual changes in healthcare practice, and the research funding bodies
should regard the conceptual use of evidence as a success of the project. The conceptual use of
evidence can be supported by promoting active participation of healthcare professionals in
eHealth interventions and stimulating reflections upon the experience gained.
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Finally, limited usefulness of evidence from a summative eHealth evaluation has shown that an
understanding of quality in evaluations should not be limited to scientific rigor, such as
adherence to standards, use of comparison group, application of randomized procedures,
systematic sample size calculation, data collection at baseline and end-line, and independence
of evaluators (Bates and Wright, 2009; Lilford et al., 2009; Mookherji et al., 2015). A quality
evaluation should bring value to its users in order to make the effort worthwhile, and
methodologies of eHealth evaluations should be oriented towards this value creation.

5.4 Theoretical contributions

This thesis has extended research on eHealth evaluations by focusing on the quality problems
in evaluations. These efforts revealed tensions between evaluation quality criteria ‘contextual
sensitivity’ and ‘adherence to standards’ and showed that it can be difficult to meet both of
these criteria. By drawing on the translation theory (Latour, 1987; Rgvik, 2007; Czarniawska
and Sevon, 2011), translation strategies (Rgvik, 2007), the process framework of the
development of cooperative inter-organizational relationship (Ring and Van de Ven, 1994), the
thesis identified barriers determining trade-offs between contextual circumstances and the
standards’ content that evaluators make. These barriers explain why published evaluations lack
methodological uniformity (Greenhalgh et al., 2004; Ammenwerth, 2004; Proudfoot et al.,
2011; Janssen et al., 2013a) and can be a sound basis for taking action in improving the
methodologies for eHealth evaluation. Further, the thesis extends knowledge on the quality
criteria for eHealth evaluations identified by previous research (Catwell and Sheikh, 2009;
Greenhalgh and Russel, 2010; Nilsen et al., 2012; Mookherji et al., 2015; White et al., 2016;
Pham et al., 2016; Andargoli et al., 2017; Dick et al., 2020) and by adding two new criteria
“Capturing value of an eHealth solution” and “Involving healthcare professionals in the
intervention and its evaluation”.

Building on the established value conceptualizations in service management (Ramirez, 1999;
Gronroos, 2008; Gummerus, 2013), the present thesis also contributes with a conceptualization
of a “value’ concept in the context of eHealth offering a unified conceptual definition that could
serve as a foundation for methodological developments in eHealth evaluation. The model for
assessing value in eHealth interventions, another contribution of this thesis (Figure 5), can be a
beneficial basis towards these efforts.

Finally, the thesis draws attention on the importance of ‘validating” worthiness of an evaluation
with the potential users of the generated evidence. By employing theory of evaluation use
(Alkin and Taut, 2002; Leviton and Hughes, 2016; Alkin and King, 2017), the thesis contributes
insights into what factors reduce the chances that evidence from evaluations would be used to
provide valuable feedback to research of eHealth evaluations.
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5.5 Practical contributions

The findings in this thesis lead to several practical propositions for eHealth evaluation
practitioners. Some of the propositions are also applicable to the professional organizations
developing eHealth evaluation standards. A list of criteria for quality in eHealth evaluations has
been summarized and extended in this thesis (Table 4). Evaluation practitioners could benefit
from using these criteria in planning summative evaluations. The professional organizations
(for example, the ones responsible for standardization) could aim to support evaluators with
better guidance aligned with these criteria. This thesis also confirms worthiness in assessing
standards as recommended by previous research (Mookherji et al., 2015; Cowie et al., 2016).
Aligned with these recommendations, the thesis has identified gaps in different types of eHealth
evaluation standards and uncovered the barriers that lead to evaluators struggling to apply and
adhere to these standards in eHealth evaluations. Addressing and solving these identified
hindrances might increase scientific rigor and could lead to a higher methodological uniformity
(useful in cross-country evaluations and systematic reviews) among eHealth evaluation studies
(Dick et al., 2020).

When planning a summative eHealth evaluation, evaluators are recommended to apply a model
for eHealth value assessment as a framework (Figure 5). Monetary and non-monetary benefits
and sacrifices, which are the domains of the framework, should be populated with the
appropriate evaluation themes in accordance with the contract of the study (for external
evaluators) and the research questions. By applying this model, assessments of eHealth
interventions could deliver more holistic evidence regarding the merits and worth (Mark et al.,

2000) of an eHealth solution in a particular context.

By building on the previously identified gap of lacking processual studies in healthcare
innovations (Greenhalgh et al., 2004) and the model for continuous improvement (Deming,
1956), the present thesis has shown that it is worthwhile studying eHealth evaluations
throughout their life cycles (from planning an evaluation to studying the actual use of evaluation
results) in order to identify various problems in eHealth evaluations and how to solve them.
This approach is suggested to use in future studies aimed at improving quality of eHealth

evaluations.

5.6 Reflections on actions to improve quality in eHealth evaluations

This thesis has demonstrated that studying evaluations longitudinally and throughout their
lifecycle can reveal an in-depth and nuanced view on the challenges and dynamics of
evaluations. Such an approach is in line with calls for more process studies on innovation in
healthcare (Greenhalgh et al., 2004). Therefore, eHealth evaluation studies, especially those
oriented towards improving evaluation methodology and practice, could benefit from applying
a Plan-Do-Study-Act cycle (PDSA), a model for improvement (Deming, 1952) (Figure 6).
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The model should be applied iteratively in order to identify problems, solve them, and study
their impact. In the context of eHealth, it could be applicable to eHealth evaluation by

Continuous
improvement

Time

Figure 6. PDSA cycle

conducting and studying one or multiple evaluations over time, identifying gaps, studying for

possible solutions, and improving methodologies or practice (for example, the next evaluation).

In accordance with the purpose of this thesis, the longitudinal approach of studying an

evaluation also resembled the PDSA model, since the eHealth evaluation was studied

throughout its planning (Plan), conducting (Do), and reflecting on methodology and evidence
(Study) phases. The thesis ends with actionable insights (Act) that can be considered during the

improvement efforts to increase quality in eHealth evaluations (see Figure 7).
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sacrifices of implementing
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Figure 7. A model for improving quality in eHealth evaluations
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Plan evaluation

The plan phase of an eHealth evaluation needs to be informed by the planning standards (e.g.,
Nykédnen et al., 2011; Cusack et al., 2009; European Commission, 2016), evaluation
frameworks (e.g., Kidholm et al., 2012) and criteria for evaluation quality, as outlined in Table
6 (Ammenwerth, 2004; Greenhalgh et al., 2004; Proudfoot et al., 2011; Janssen et al., 2013a;
Mookherji et al., 2015; Cowie et al., 2016; Paper 1; Paper 2; Paper 5). When possible and
relevant, eHealth-specific evaluation standards should be used (Paper 1, Paper 2). When
multiple organizations collaborate on the evaluation, it is important to consider the aims and
agendas of these stakeholders already in the planning phase (for example, it might affect which
standards should be used). The methodology of evaluation and generated evidence should help
these organizations in fulfilling the agendas.

Furthermore, it is advisable to plan to capture value of an eHealth solution in a specific context.
This could be done by considering which benefits and sacrifices of implementing an eHealth
solution should be measured and assessed. It is also recommended to plan to involve healthcare
professionals in the intervention and its evaluation activities, since it promotes the use of
evidence and adoption of the eHealth solution in practice (Paper 5). The plan should present
the scope and should function as a roadmap of how the evaluation shall be conducted. To
improve evaluations, regardless of the context and overall aims of evaluation, it is suggested to
also plan for how feedback on evaluation will be collected. Planning and orientation for learning
could help in terms of taking deliberate actions to study and improve evaluations, which can
lead to improvements in methodologies and competences.

Conduct evaluation

During the conduct phase of an eHealth evaluation, it is essential to focus on quality in order to
ensure quality and completeness in data (Paper 4; Paper 5). This helps to achieve the aims of
evaluation, enables determination of value of an eHealth solution (Paper 4), and supports the
use of created evidence (Paper 4). Issues arising from the conducting phase should inform the
studying phase and should be an input (feedback) to the planning phase.

Study evaluation

The study phase provides insights into the use of evidence and the evaluation methodology and
its conduct through reflective activities or interviews with the beneficiaries of evidence (Paper
5). Such efforts not only provide feedback and help improve planning of the next evaluations,
but also build new knowledge by learning about the challenges during evaluation, usefulness
of the generated evidence, and barriers to evidence use as experienced by different stakeholders
(Van Aartsengel and Kurtoglu, 2013; Paper 5). Furthermore, it is recommended to stimulate
reflective activities by the healthcare professionals involved in the intervention, since this
allows for the sharing of experiences and opinions formed and promotes the use of evidence
and adoption of the eHealth solution in practice (Paper 5).

52



Take action for evaluation

During the acting phase it is decided what should be done during planning of the next evaluation
depending on the outcome of the analysis in the study phase. Necessary modifications to
eHealth evaluation methodology and organization should be determined. If possible and
relevant, the findings from the conducting and studying phases should be published in order to
further disseminate knowledge and achieve changes in the field of the eHealth evaluation.
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6 CONCLUSIONS AND FUTURE RESEARCH

This chapter presents the conclusions, limitations, and suggestions for future research.

6.1 Conclusions

The purpose of this thesis was to study how summative eHealth evaluations can be improved
to support the determination of eHealth value in a specific context, as well as the use of evidence
produced during eHealth interventions. The findings are built on four studies performed
throughout a lifecycle of a single case of a summative eHealth evaluation. Building on the
findings of the studies, the purpose of this thesis has been addressed by reflecting on the
evaluation quality criteria.

The key contribution of this thesis is twofold. First, the extended view on eHealth evaluation
quality is presented by providing deeper insight on the problems in the existing quality criteria
and by introducing a new criterion for quality. The thesis reveals that meeting some of the
criteria is not always practical and that evaluators might make trade-offs between the criteria.
The findings point to a need to improve methodologies for eHealth evaluations by providing
better guidance to evaluators and validating evaluation standards in different locations.

Second, the value of an eHealth solution requires a unified definition and a methodological
framework for assessment. By viewing value as a monetary and nonmonetary benefits and
sacrifices in a particular context, a more complete evidence on the value an eHealth solution
can be generated. The thesis also suggests that value is relative depending on the context and
generalizability of evidence on value is limited. The proposed model for value assessment is
the first step towards value-oriented evaluation methodologies in the context of eHealth.

6.2 Limitations

The research described in this thesis has several limitations. First, all of the studies were based
on a single case multi-national and interdisciplinary research project and the findings were
contextualized in accordance with the set-up of the project and the collaborating partners. A
multiple-case study or different set-ups might have provided a different or wider spectrum of
evaluation practices and quality issues. In addition, the case studied involved commercially
available eHealth solutions, which means their maturity was satisfactory. The thesis has not
addressed evaluations of early-stage technologies, which could have produced different results
in terms of evaluation quality and the use of evidence after the intervention. Hence, the
generalizability of the results and conclusions can be troublesome. However, a single case can
contribute to theoretical generalization; that is, the results and conclusions can be used to further
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develop theory on eHealth evaluation. Further, specific additional limitations of every study are
discussed.

In Paper 1, in addition to the eHealth evaluation planning guidelines that were included in the
study, there might be additional ones that, if included, might have provided a more complete
set of recommendations for improving the guidelines. Also, there might be a portion of e-mails
and other internal communication documents that are not available to the authors affecting the
data set in this study. For example, informal conversations that occurred outside the formal
meetings or e-mail communication were not included in the data set.

In Paper 2, including more standards in the study could have possibly provided more factors
affecting changes in application of evaluation standards. Additionally, the main data were
collected from e-mail correspondence between the partners in a research consortium. Other
means of data collection were not explored in this study. In addition, informal conversations
that took place outside the formal meetings or e-mail communication were not included in the
data set. Furthermore, organizational hierarchies between the stakeholders were not considered
during data analysis, meaning that opinions by some organizational roles could be
underrepresented.

In Paper 3, the main limitation of the study was the follow-up period of six months, which
affected the observed outcomes in patient health and quality of life. A longer period could have
possibly provided more significant results. Another limitation was related to the outcomes that
could not be turned into monetary values (both for costs and benefits). In such cases, qualitative
discussion is provided. Lastly, there was a lack of preventable falls data since the data were not
collected in the study and had to be obtained from the literature. However, the literature used
is based on the same OTAGO program in other studies.

In Paper 4, including more countries for comparing results of summative evaluations between
countries could have provided a more extensive list of the identified contextual factors affecting
the value of the eHealth solution. Studying two countries in depth demanded time and effort
and it was not feasible to include more countries. Also, the study was constrained by a six-
month follow-up time for the patients, which affected clinical effectiveness outcomes. A longer
follow-up time could produce long-term effects and allow for additional contextual factors to
appear, which could possibly impact the conceptualization of value.

In Paper 5, exploration of the use of evidence from the eHealth intervention was based on a
specific research project setup and the interviewee sample was limited to the partners of the
research consortium, since they had deep knowledge of the project and its results and were in a
favorable position to use the evidence obtained. Other means of data collection were not
explored. For example, information from the informal conversations among the stakeholders
might have provided a deeper understanding of the motivations behind the use of evidence.
Furthermore, organizational hierarchies between the stakeholders were not considered during
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data analysis, meaning that opinions by some organizational roles could be underrepresented in
the present study. Evidence use by additional stakeholders outside the DECI consortium were
not explored such as the funding agency, industry, or government. Similarly, evidence produced
in other settings and study designs could provide a different view of the use of evidence.
Furthermore, the study captured the situation eight months after the project was finished.
However, the use of evidence might be more extensive in later stages due to the so-called
“gestation period” (Feinstein, 2002).

6.3 Future research

Future research should aim to contribute to creating the eHealth-specific standards. A good
starting point could be to further conceptualize the hurdles of standardization and ways of
producing knowledge in eHealth evaluations. Such efforts could also include analyzing
problems in applying a range of standards from different fields to the context of eHealth, or in
different research set-ups. Another avenue for future research could be exploring the “voice”
of eHealth evaluation practitioners as potential adopters of standards to determine effective
mechanisms that can enhance the uptake of standards in eHealth evaluation practice.

Future studies could explore how to understand and capture the locally meaningful value of an
eHealth solution through summative evaluations by considering that it is embedded in a broader
framework of services. It could also be worth further investigating factors determining
differences in eHealth value manifesting in different geographical contexts, stakeholder
networks, and research set-ups. Such knowledge could provide better insights on the
generalizability of eHealth research conducted in a particular context, and it could feed back
into evaluation methodologies and help to further conceptualize value.

The thesis provides insights regarding the limited usefulness of summative evaluations in
supporting eHealth adoption decisions. Future research could further explore what evidence is
meaningful to different stakeholders in their decisions, and what methods of producing
evidence ‘count’. In addition, it could be worthwhile investigating the actual use of evidence
generated through summative evaluations in different time frames — during data collection, after
evaluation report, after several months and longer — to increase the chances of capturing full
benefits of the produced evidence.

Finally, future studies should monitor progress in eHealth evaluation quality and in the way in
which studies are designed, in order to track changes in evaluation quality problems. Such
attempts might require more in-depth case studies.
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Annex I — Excerpts from data analysis files in Study 1.

2016-11-22

Amia sent proposed scales for ICT evaluation to
CHI for review

Defining KPIs

2016-11-22

Amia sent proposed interview questions for ICT
evaluation based on Technology acceptance
model to J and M

Defining qualitative
measures for evaluation

2016-11-23

Sent email to Project managers regarding problem
of differences in endpoints and scales between
clinical sites.

Negotiating endpoints and
KPIs

2016-11-23

Contacted ISISEMD project regarding non-valid
questionnaires in some countries, non-existing
translations, translations by ourselves and how
reviewers would react to it.

Consulting with experts

2016-11-25

Validating with partners regarding valid
translations of different scales in their languages,
looking for scales that are valid in all countries

Negotiating endpoints and
KPIs

2016-11-26

Problem of differences in endpoints and scales and
their validations raised on Consortium level

Negotiating endpoints and
KPIs

2016-11-28

A+] sent a first idea about evaluation of
Organization dimension

Setting
particular
evaluation

strategy of
domain

2016-12-01

Email discussion with clinical partners on which
QoL questionnaire to choose

Negotiating endpoints and
KPIs

Table 1. Coding of data
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Defining scope Definition of framework structure. Defining scope The codes were merged into
This code applies to various versions d endpoints “Defining scope and
of domains: at first, the focus was and eénapoin endpoints” because “areas of
placed on actor: patient/staff. Later, evaluation” and “endpoints”
focus was shifted to domains that were are overlapping to quite big
more similar to existing evaluation extent.
frameworks in the literature, and also it “Areas of evaluation” changed
helped us better divide tasks within the to “scope” as perhaps more
consortium in framework preparation scientific word.
(separated clinical, technological, cost,
business, etc.).
Defining The code applies to actions that aimed
endpoints to define clinical endpoints.
Setting strategy The c9de oor_)ccrnls dccisi;ms t;’;:garding Deﬁning TI'};c fc_:odcs wen:i:la merged i;no
. eneric  principles o e area . “Defining mechanisms o
of particular Ex'a]uation. It cnﬁbodics actions taken mechanisms of mcasurcrient" because they all
domain to clarify and delimit the scope of the | Measurement are part of measurement
evaluation domain since it can be very detailed settings: from defining the
and specific. BUT this code does not methods and types of data
apply to more specific KPI setting (guantitative / qualitative), to
actions. For this, another code is defining detailed KPIs.
applied. Control variables are an
Deﬁning KPIs The code concerns considerations and important part of a
definition of actual measurement measurement system, as they
methods/KPIs in evaluation areas. This allow to understand
code included literature scanning to relationships between
Justify usage of each measurement variables.
tool/method.
Deﬁning The code concerns sefting up ;..;)pl(!]a:)e’] azfger group work on
or Lo alitative measures, such as interview -07-25:
qualitative guuestions for a particular area of “Control variables™ in the
measures for | evaluation. DECI context mean
evaluation demographic and background
Deﬁning The code concerns actions that related characteristics of the users.
to control variables such as
control demographic, socio-economic and
variables other background data of target users.

Table I1. Categorizing (aggregating) of the codes

N R

Learning approaches from related projects

Acknowledging constraints 1

Defining evaluation questions 9

Considering methods of data analysis 1

Defining measures 27 18
Choosing a methodological approach 5

Setting-up data collection 22 36
Analyzing feasibility of potential measures 8

Analyzing stakeholders’ perspectives 11

Setting up monitoring of data collection 6

Defining expected results 6

Table II1. Analysis of the intensity of the categories
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Analyzing Designing Setting:_up
DECI process 5 S - . 'é - g >
5 5 o
GEP-HI E w (22 ) 5 |8 g 2z | 2 g |E g £z
and 7 By |22 |wweg =8 |8, |3 5% |8 o S | B | S8
es |gE SZ |eb3 w3 E ] EG | &% |5 o & 5 | €%
AHRQ £E9 |23 &= S=gE2g 58 E w0 § 5= B £ 58 g2
ES (28 |»wE 258 258 2F | o £ w? | 5 8% | w8 |ES
e gz 5 3.5 5 8738 e c = o &0 3 8 B= b5
co = £ 8 s 14 3 £ £ e = . =
=N 3 = c c =3
£ £8 |52 |<5gdS59E7 |& 23 | g 5 @2 |€8 | =3¢
E |27 |as | TS (2 |Es (g |T |27 |¢ |e®
a < A = S = 8 3
Result of study design

Formal acceptance to proceed to the next
phase

Intermediate*/ Final**

version of evaluation

framework

Phase 3: Operationali:

of hod:

Study type

Approach

Assumptions and feasibility assessment

Frame of reference

Timing

Justification of the methodological
approach
15. Consid

tudy Design on

Outcome measures

5. Consider Both Qu e and

he Measures You Want to

16. Choose Your Final Measures

Avoiding Bias

Quality control on data (measures)

Table IV. An extract from a comparison between the Health Information Technology

Evaluation Toolkit (AHRQ) and Guideline for Good Evaluation practice in Health
Informatics (GEP-HI) and the Digital Environment for Cognitive Inclusion (DECI)

evaluation process
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