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27.1 Introduction

In this handbook we have examined both the science and the practice of eHealth
evaluation in different contexts. The first part of the handbook, on conceptual
foundations, has provided examples of organizing schemes that can help make
sense of eHealth as interdependent sociotechnical systems, and how these sys-
tems can be defined and measured. Depending on the purpose and scope of the
planned evaluation, an eHealth system may be conceptualized under different
assumptions and viewed from multiple lenses in terms of its makeup, be-
haviours and consequences. For example, an eHealth system may be evaluated
in a narrow context at the micro level as an artefact for its technical perfor-
mance under the information system quality dimension of the Benefits
Evaluation Framework. Alternatively, the evaluation may take on a broader
scope focusing on the macro-level governance, standards, and funding dimen-
sions of the Clinical Adoption Framework.

The second part of the handbook concerns methodological details and has
provided a collection of research approaches that can be applied to address dif-
ferent eHealth evaluation questions. They range from such quantitative meth-
ods as comparative and correlational studies to such qualitative methods as
descriptive and survey studies. There are also methods that utilize both quali-
tative and quantitative data sources such as economic evaluation, modelling
and data quality studies. In addition, there are published guidelines that can en-
hance the reporting quality of eHealth evaluation studies. The repertoire of such
methods offers ample choice for the evaluator to plan, conduct, publish and ap-
praise eHealth evaluation studies to ensure they are simultaneously rigorous,
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pragmatic and relevant. The third part of the handbook, on selected eHealth
evaluation studies, has provided detailed examples of field studies to demon-
strate how the scientific principles of select eHealth evaluation frameworks and
methods have been applied in practice within different settings.

The last part of the handbook on future directions addresses, first, the need
to build capacity in eHealth evaluation and, second, the shifting landscape for
eHealth evaluation within the larger healthcare delivery system. This final chap-
ter of the handbook offers some observations on what this future may hold in
the years ahead. This discussion is outlined under the topics of eHealth as a
form of complex intervention, the need for guiding principles on eHealth eval-
uation methods, and taking a more strategic view of eHealth evaluation as part
of the larger healthcare system. The chapter closes with some final remarks on
key take-home messages on eHealth evaluation for readers.

27.2 eHealth as a Complex Intervention
There is growing recognition that healthcare interventions can be highly com-
plex in nature. This can be due to the number of interacting components that
exist in a given intervention, the types of behaviours required by those delivering
and receiving the intervention, the number of targeted groups or organizations
involved, variability in expected outcomes, and the degree of tailoring permitted
in the intervention. Such complexity can lead to variable study findings and an
apparent lack of tangible impact from the intervention (Craig et al., 2008).
According to Shcherbatykh, Holbrook, Thabane, and Dolovich (2008), eHealth
systems are considered complex interventions since they are often made up of
multiple technical and informational components influenced by different organi-
zational, behavioural and logistical factors. The technical components include the
eHealth system’s hardware, software, interface, customizability, implementation
and integration. The informational components include the operational logic, clin-
ical expertise, clinical importance, evidence-based guidelines, communication
processes and promotion of action. The organizational factors that can influence
the system include its financing, management and training, the degree of vendor
support, the stance of local opinion leaders, and feedback given and received. The
behavioural factors include user satisfaction, attitudes, motivation, expectations,
interdisciplinary interaction and self-education. The logistical factors include sys-
tem design, workflow, compatibility, local user involvement, ownership, techno-
logical sophistication and convenience of access. Collectively these components
and factors can interact in an unpredictable fashion over time to produce the types
of emergent system functions, behaviours and consequences that are observed.
For complex eHealth interventions, Eisenstein, Lobach, Montgomery,
Kawamoto, and Anstrom (2007) have emphasized the need to understand the
intervention components and their interrelationships as prerequisites for effec-
tiveness evaluation. These authors suggested that the overall complexity of an
intervention can be a combination of the complexity of the problem being ad-
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dressed, the intervention itself, inputs and outputs of the healthcare setting and
the degree of user involvement. The group has developed the Oxford
Implementation Index as a methodology that can be applied to eHealth evalu-
ation (Montgomery, Underhill, Gardner, Operario, & Mayo-Wilson, 2013). This
index has four implementation components that can affect intervention fidelity:
intervention design; intervention delivery by providers; intervention uptake by
patients; and contextual factors. These have been organized as a checklist to as-
sess intervention study results. The checklist items are listed below.

« Intervention design — refers to core components of the intervention
and the sequence of intended activities for the intervention group
under study, as well as the usual practice activities for the control

group.

« Intervention delivery by providers — refers to what is actually im-
plemented which can be affected by staff qualifications, quality,
use of system functions, adaptations and performance monitoring
over time, such as the use of electronic preventive care reminders.

« Intervention uptake by participants — refers to the experience of
those receiving the actual intervention that has been implemented,
such as the patients who receive electronic preventive care re-
minders.

o Contextual factors — refers to characteristics of the setting in which
the study occurs such as socio-economic characteristics, culture,
geography, legal environment and service structures.

May and colleagues (2011) have proposed a Normalization Process Theory
(NPT) to explain implementation processes for complex interventions in health-
care that can be extended to eHealth systems. The NPT has four theoretical con-
structs aimed to illuminate the embedding of a practice through what people
actually do and how they actually work. These constructs are briefly described
below (May et al., 2011, p. 2).

+ Coherence — processes to understand, promote, or inhibit the in-
tervention as a whole to its users. They require investments of
meaning made by the participants.

« Cognitive participation — processes that promote or inhibit users’
enrolment and legitimation of the intervention. They require in-
vestments of commitment by the participants.
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«+ Collective action — processes that promote or inhibit the enact-
ment of the intervention by its users. They require investments of
effort made by the participants.

+ Reflexive monitoring — processes that promote or inhibit the com-
prehension of the effects of the intervention. They require invest-
ments in appraisal made by the participants.

To translate NPT into practice, May et al. (2011) created an online survey as a
Web-based toolkit to be completed by non-experts. The survey was field tested
with 59 participants who responded to the questions and provided feedback to
improve the content. The final version of the online survey has 16 statements
where respondents can record their extent of agreement to each statement
along a sliding bar from “completely agree” to “don’t agree at all” See the
Appendix for the 16 NPT statements and refer to the NPT website to access the
toolkit (Normalization Process Theory [NPT], n.d.).

Mair and colleagues (2012) have conducted an explanatory systematic review
to examine factors that promote or inhibit the implementation of eHealth sys-
tems using NPT as the organizing scheme. Of the 37 papers included in the re-
view, they found there was little attention paid to: (a) work to make sense of the
eHealth systems in terms of their purposes and values and to establish their
value to users, and planning the implementation; (b) factors that would promote
or inhibit stakeholder engagement and participation; (c) the effects on changing
roles and responsibilities; (d) risk management; and (e) ways to reconfigure the
implementation processes through user-produced knowledge. These findings
suggest further work is needed to better understand the wider social framework
and implications to be considered when introducing new technologies such as
eHealth systems. The NPT may be a new and promising way to unpack the com-
plexities associated with eHealth interventions that are currently not well ad-
dressed by traditional evaluation methods.

27.3 Guiding Principles for eHealth Evaluation Methods

There is a growing demand for governments and healthcare organizations to
demonstrate the value of eHealth investments in ways that are rigorous and rel-
evant. As such, eHealth evaluation is no longer considered an academic research
activity but one that should be integral to the adoption of eHealth systems by
healthcare organizations. As eHealth evaluation is increasingly being done by
practitioners who may not be experienced in various evaluation approaches,
there is an urgent need to ensure these evaluation studies are methodologically
robust and reproducible. To explain and emphasize this need, Poon, Cusack, and
McGowan (2009) have identified a set of common evaluation challenges faced
by eHealth project teams funded by the Agency for Healthcare Research and
Quality in the United States to deploy eHealth systems in their organizations.
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These were mostly non-academic institutions with project teams that had a
paucity of evaluation experience. The challenges found included having: evalu-
ation as an afterthought; unrealistic evaluation scope and inadequate resources;
a mismatch between the metrics chosen and the system being implemented; in-
adequate statistical power; limited data available; an improper comparison
group; insufficient details on data collection and analysis; and an exclusive focus
on quantitative methods.

There have been calls for the establishment of guiding principles to make
eHealth evaluation more rigorous, relevant and pragmatic. For instance, Liu and
Wyatt (2011) have argued for the need for more RCTs to properly assess the im-
pact of eHealth systems. Rather than promoting the universal use of RcTs, how-
ever, they have pointed to the need for clarity on how to match study methods
to evaluation questions. Specifically, an RCT is considered appropriate if there
are significant costs and risks involved, since the study can answer questions on
whether and how much an eHealth system improves practitioner performance
and patient outcomes. Lilford, Foster, and Pringle (2009) have advocated the use
of multiple methods to examine observations at the patient and system level, as
well as the use of formative and summative evaluation approaches performed
as needed by internal and external evaluators during different stages of the
eHealth system life cycle. Similarly, Catwell and Sheikh (2009) have suggested
the need for continuous evaluation of eHealth systems as they are being de-
signed, developed and deployed in ways that should be guided by the business
drivers, vision, goals, objectives, requirements, system designs and solutions.

Greenhalgh and Russell (2010) have offered an alternative set of guiding prin-
ciples for the evaluation of eHealth systems. Their principles call for a funda-
mental paradigm shift in thinking beyond the questions of science, beyond the
focus on variables, and beyond the notions of independence and objectivity.
The argument being made is that eHealth evaluation should be viewed as a form
of social practice framed and enacted by engaging participants in a social situ-
ation rather than a form of scientific testing for the sole purpose of generating
evidence. As such, the evaluation should be focused on the enactments, per-
spectives, relationships, emotions and conflicts of participants that cannot be
reduced to a set of dependent and/or independent variables to explain the sit-
uation under study. It also recognizes that evaluation is inherently subjective
and value-laden, which is at odds with the traditional scientific paradigm of
truth seeking that is purportedly independent and objective. In particular, these
authors have compared these alternative paradigms under seven key quality
principles described below (Greenhalgh & Russell, 2010, Table 1, p. 3).

+ Hermeneutic circle versus statistical inference — Understanding of
the situation through iterating between its different parts and the
whole that they form rather than an adequately powered, statistical
and representative sample from the population being studied.
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« Contextualization versus multiple interacting variables -
Recognizing the importance of context, its interpretive nature and
how it emerges from a particular social and historical background
rather than reliance on examining the relationships of a predefined
set of input, output, mediating and moderating variables.

.

Interaction and immersion versus distance — Focusing on engage-
ment and dialogue between the evaluator and stakeholders and
immersing in the socio-organizational context of the system under
study rather than maintaining a clear separation for independence
and objectivity.

o Theoretical abstraction and generalization versus statistical ab-
straction and generation — Relating observations and interpreta-
tions into a coherent and plausible model to achieve
generalizability rather than demonstrating validity, reliability and
reproducibility among study variables and findings.

.

Reflexivity versus elimination of bias — Understanding how the
evaluator’s background, interests and perceptions can affect the
questions posed, data collected and interpretations made rather
than minimizing bias through rigorous methodological designs.

« Multiple interpretations versus single reality amenable to scientific
measurement — Being open to multiple viewpoints and perspec-
tives from different stakeholders rather than pursuing a single re-
ality generated through robust study designs and methods.

.

Critical questioning versus empiricism — There may be hidden po-
litical influences, domination and conflicts that should be ques-
tioned and challenged rather than assuming a direct relationship
between the reality and the study findings based solely on the pre-
cision and accuracy of the measurements made.

From these quality principles we can expect different types of knowledge to
be generated based on the underlying paradigms that guide the evaluation ef-
fort. For instance, under the traditional scientific paradigm we can expect the
evaluation to: (a) employ objective methods to generate quantitative estimates
of the relationships between predefined input and output variables; (b) deter-
mine the extent to which the system has achieved its original goals and its chain
of reasoning; and (c) produce quantitative statistical generalization of the find-
ings with explanatory and predictive knowledge as the end point.

By contrast, an evaluation under an interpretive/critical paradigm would tend
to: (a) co-create learning through dialogue among stakeholders to understand
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their expectations, values and framing of the system; (b) define the meaning of
success through the struggles and compromises among stakeholder groups; and
(c) provide a contextualized narrative with multiple perspectives on the system
and its complexities and ambiguities (Greenhalgh & Russell, 2010, Table 2, p. 3).

27.4 A Strategic View of eHealth Evaluation
Since 2001 the Canadian federal government has invested $2.1 billion in eHealth
through incremental and targeted funding allotments. Its provincial and terri-
torial counterparts have also invested in cost-shared eHealth projects that in-
cluded client and provider registries, interoperable EHRSs, primary care EMRS,
drug and lab information systems, diagnostic imaging systems, telehealth and
consumer health. Despite such major investments, the evidence on eHealth
benefits has been mixed to date (Lau, Price, & Bassi, 2014). Similarly, mixed
findings are found in other countries as well. In the United Kingdom, progress
toward an EHR for every patient has fallen far short of expectations, and the
scope of the national programme for 1T has been reduced significantly without
any reduction in cost (National Audit Office [NAO], 2011). In the United States,
estimated projected savings from health 1T were $81 billion annually (Hillestead
et al,, 2005). Yet the overall results in the u.s. have been mixed. This may have
been due to the sluggish adoption of eHealth systems that are neither interop-
erable nor easy to use, and the failure of healthcare organizations and providers
to re-engineer their care processes, including provider payment schemes, in
order to reap the full benefits of eHealth systems (Kellermann & Jones, 2013).
To guide eHealth policies, there is a need to expand the scope of eHealth
evaluation beyond individual systems toward a more strategic view of where,
how and in what ways eHealth fits into the broader healthcare system to demon-
strate the overall return on value of the investments made. Kaplan and Shaw
(2004) have suggested the evaluation of eHealth system success should extend
beyond its technical functionality to include a mix of social, behavioural and
organizational dimensions at a more strategic level that involve specific clinical
contexts, cognitive factors, methods of development and dissemination, and
how success is defined by different stakeholders. In order to evaluate these di-
mensions Kaplan and Shaw (2004, p. 215) have recommended 10 action items,
which have been adapted as follows for this handbook:

1 Address the concerns of individuals/groups involved in or affected.

2 Conduct single and multisite studies with different scopes, types
of settings and user groups.

3 Incorporate evaluation into all phases of an eHealth project.
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4. Study failures, partial successes and changes in project definition
or outcome.

5 Employ evaluation approaches that take into account the shifting
nature of healthcare and project environment, including formative
evaluations.

6 Incorporate people, social, organizational, cultural and ethical is-
sues into the evaluation approaches.

7  Diversify evaluation approaches and continue to develop new ap-
proaches.

8 Conduct investigations at different levels of analysis.

9 Integrate findings from different eHealth systems, contextual set-
tings, healthcare domains, studies in other disciplines, and work
that is not published in traditional research outlets.

10 Develop and test theory to inform both further evaluation research
and informatics practice.

In Canada, Zimlichman et al. (2012) have conducted semi-structured inter-
views with 29 key Canadian eHealth policy and opinion leaders on their do-
mestic eHealth experiences and lessons learned for other countries to consider.
The key findings are for eHealth leaders to emphasize the following: direct
provider engagement; a clear business case for stakeholders; guidance on stan-
dards; access to resources for mid-course corrections of standards as needed;
leveraging the implementation of digital imaging systems; and sponsoring large-
scale evaluations to examine eHealth system impact in different contexts.

Similarly, at the 2011 American College of Medical Informatics (Acm1) Winder
Symposium, a group of health informatics researchers and practitioners exam-
ined the contributions of eHealth to date by leading institutions, as well as pos-
sible paths for the nation to follow in using eHealth systems and demonstrating
its value in healthcare reform (Payne et al., 2011). In terms of the role of eHealth
in reducing costs and improving the quality of healthcare, the AcM1 group sug-
gested that eHealth systems can provide detailed information about healthcare,
reduce costs in the care of individual patients, and support strategic changes in
healthcare delivery.

To address the question of whether eHealth is worth the investment, the
AcwMmi group have suggested the need to refocus the effort on more fundamental
but strategic issues of what evidence is needed, what is meant by eHealth, what
is meant by investment and how it is measured, and how we determine worth.
These questions are briefly discussed below.
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+ What evidence is needed? Currently we do not routinely collect
the data needed to help us determine the actual costs of eHealth
systems and their economic and health impacts, including any un-
intended consequences. To do so on a continual basis would re-
quire structural changes to our healthcare operations and data
models.

o What is meant by eHealth? We need to develop ways to articulate
eHealth systems in terms of their functionality and co-factors that
affect their design, deployment and use. Examples of co-factors
include such areas as policies, process re-engineering, training, or-
ganization and resource restructuring, and change management.
Also important is the recognition of the therapeutic dosage effect
where there can be a differential impact with varying levels of
eHealth system investment and adoption.

o What is meant by investment and how it is measured? We need to
clarify who is making the investment, the form of that investment
and the scope of the intended impacts. These can vary from the
micro level that is focused on the burden and benefits for individ-
ual providers, to the macro level with a national scope in terms of
societal acceptance of eHealth and its effects. For measurement,
currently there are no clear metrics for characterizing the appro-
priate costs and benefits that should be measured, nor are there
standardized methods for measuring them.

+ How do we determine worth? While value is typically expressed in
terms of dollars expended, productivity and effectiveness, we do
not know what constitutes a realistic return on eHealth invest-
ments. This may depend on the initial states with respect to the
level of investment made and the extent of eHealth system
adopted. For example, with limited eHealth investment a health-
care organization may achieve only limited impact, whereas with
a higher level of investment and broader stakeholder support one
may achieve significant impact. For meaningful comparison these
initial states may need to be normalized across studies and, given
the small amount of evidence available to date, the focus should
be on how to collect appropriate evidence in the future rather than
pursuing a definitive answer on the worth of eHealth systems at
this time.
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27.5 Concluding Remarks

This chapter examined the future direction of eHealth evaluation in terms of
its shifting landscape within the larger healthcare system, including the growing
recognition of eHealth as a form of complex intervention, the need for alternate
guiding principles on eHealth evaluation methods, and taking a more strategic
view of eHealth evaluation as part of the larger system. This future should be
built upon the cumulative knowledge acquired over many years in generating a
better understanding of the role, makeup, behaviour and impact of eHealth sys-
tems through the application of rigorous methods in pragmatic evaluation stud-
ies that are relevant to multiple stakeholder groups. While there is still mixed
evidence to date on the performance and impact of eHealth systems, the exem-
plary case studies provided throughout this handbook should offer some guid-
ance on how leading healthcare organizations have planned, adopted and
optimized their eHealth systems in order to reap tangible benefits over time.

In conclusion, the key messages for readers in terms of the future of eHealth

evaluation and its implications within the larger healthcare system are summa-

rized below.

+ eHealth evaluation as an evolving science can advance our under-
standing and knowledge of eHealth as complex sociotechnical in-
terventions within the larger healthcare system. At the same time,
eHealth evaluation as a social practice can generate the empirical
evidence needed to link the value of eHealth to the investments
made from multiple stakeholder perspectives.

+ There is a growing recognition of the need to apply theory-guided,
multi-method driven and pragmatic design in eHealth evaluation
that is based on best practice principles in order to build on the
cumulative knowledge in health informatics.

+ There is some evidence to suggest that, under the right conditions,
the adoption of eHealth systems is correlated with clinical and
health system benefits. Presently this evidence is stronger in care
process improvement than in health outcomes, and the positive
economic return is based on only a small set of studies. The question
now is not whether eHealth can demonstrate benefits, but under
what conditions can these benefits be realized and maximized.
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