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Abstract

The potential advantages of using the Internet to deliver self-care and behavior-change programs are well recognized. An aging
population combined with the increasing prevalence of long-term conditions and more effective medical interventions place
financia strain on all health care systems. Web-based interventions have the potential to combine the tailored approach of
face-to-face interventions with the scalability of public health interventions that have low marginal costs per additional user.
From a patient perspective, Web-based interventions can be highly attractive because they are convenient, easily accessible, and
can maintain anonymity/privacy. Recognition of this potential has led to research in developing and evaluating Web-based
interventions for self-management of long-term conditions and behavior change. Numerous systematic reviews have confirmed
the effectiveness of some Web-based interventions, but a number of unanswered questions still remain. This paper reviews the
progress made in devel oping and eval uating Web-based interventions and considers three challenging areas: equity, effectiveness,
and implementation. The impact of Web-based interventions on health inequalities remains unclear. Although some have argued
that such interventions can increase access to underserved communities, there is evidence to suggest that reliance on Web-based
interventions may exacerbate health inequalities by excluding those on the “wrong” side of the digital divide. Although most
systematic reviews have found a positive effect on outcomes of interest, effect sizes tend to be small and not all interventions are
successful. Further work is needed to determine why some interventions work and others do not. This includes considering the
“active ingredients’ or mechanism of action of these complex interventions and the context in which they are used. Are there
certain demographic, psychological, or clinical factors that promote or inhibit success? Are some behaviors or some clinical
problems more amenable to change by computer-based interventions? Equally problematic is the issue of implementation and
integration of such programsinto routine clinical practice. Many eHealth projects end when the research is concluded and fail to
become part of mainstream clinical care. One way of addressing these challenges is to apply the Medical Research Council
framework for developing, evaluating, and implementing complex interventions. This includes having a strong theoretical
foundation, devel oping a proposed mechanism or pathway of action, ensuring that the eval uation adequately reflectsthis proposed
pathway, and considering implementation from the beginning of the development process.
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Background

The challenges facing health care systems in the 21% century
include an aging population, increasing prevalence of long-term
conditions, improved survival rates because of new health
technologies, and rising consumer expectations of health care.
All of these combineto put ever-increasing pressure on available
health care resources [1]. Although each country is pursuing
individual solutions to these challenges, some common
approaches are apparent, such as the use of information and
communication technology (ICT) or eHealth. The use of ICT
is expected to lead to improvements in health care quality (eg,
through better communication) and efficiency (eg, through
reduced duplication of investigations) [2,3]. Similarly, thereis
an increasing emphasis on promoting self-care or
self-management by patients, both for patients with long-term
conditions and a more general promotion of healthy behaviors

[4].

The importance of encouraging healthy behaviorsisclear. Five
behaviors—poor diet, lack of exercise, smoking, excessive
alcohol consumption, and unprotected sex—account for
approximately 39% of deaths in the United States [5]. There
would be a substantial improvement in public health if large
numbers of people wereto stop (or not start) smoking, drink in
moderation, practice safer sex, eat healthily, and increase their
level of physical activity [4,6,7]. Thereisa so aneed to promote
self-management for patients with long-term conditions, such
asdiabetes, heart disease, or arthritis. Effective self-management
programs have been shown to reduce health care costs and
improve quality of life across arange of conditions [8-10].

These two policy imperatives, increasing the use of ICT and
enhancing people’s ability to self-care and adopt healthy
behaviors, intersect in the field of Web-based interventions.
The aim of this paper is to review the potential benefits of
Web-based interventions, consider issues that require further
attention before these potential benefits can be realized, and
suggest ways of moving forward.

Definitions

Web-Based | nterventions

As Barak et a [11] have described, there has been a lack of
clarity and consistency in the field of Internet-supported
therapeutic interventions. This paper focuses on Barak et d’s
“Web-based interventions” defined as:

“..a primarily self-guided intervention programme that is
executed by means of a prescriptive online programme operated
through a website and used by consumers seeking health- and
mental-health related assistance. The intervention programme
itself attemptsto create positive change and or improve/enhance
knowledge, awareness, and under standing via the provision of
sound health-related material and use of interactive Web-based
components”’

The key components of such interventions include program
content, use of multimedia, interactive online activities, and
guidance or supportive feedback [ 11]. Web-based interventions
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have been developed for three main clinica areas:
self-management of long-term conditions (eg, diabetes, heart
disease, arthritis, and asthma), health promotion (eg, smoking
cessation, alcohol reduction, sexual hedlth, diet, and exercise),
and mental health (eg, depression and anxiety).

Sdlf-management

Self-management is a complex concept. In their seminal work,
Unending Work and Care: Managing Chronic IlIness at Home,
Corbin and Strauss [12] identified three tasks required for
self-management: medical management; emotional management,
and role management. Medical management receives the most
attention from health professionals and designers of many
Web-based interventions. It includes remembering to take
medications regularly, managing interactions with health
professionals, and adopting healthy behaviors such as eating
healthily, exercising more, or stopping smoking. From a patient
perspective, the other two tasks are just as important and just
as challenging. Emotional management refers to the work
required for individuals to come to terms with the very strong
negative emotions (eg, guilt, shame, anger, and despair) that
accompany along-term condition. Role management isthework
required to adapt to the changesin social roles and relationships
(eg, at work, within the family, or among friends) caused by
the long-term condition [12].

Potential

The potential benefits of eHealth interventions for reach,
accessibility, effectiveness, and cost-effectiveness have been
described elsewhere [13,14]. The Internet is now widely
avalable in the developed world, with more than 90%
penetration in Sweden, approximately 80% penetration in the
United Kingdom, Australia, and the United States, and
approximately 60% in Europe as a whole [15]. An amost
unlimited amount of information can be stored on the Web, yet
it can be presented in an accessible and comprehensible format,
in bite-size chunks, using video, graphics, and audio, and is
available at the moment of need. Interactivity is a major
advantage of the Internet, both for users interacting with
websites and entering personal information that allows the site
totailor theinformation or services offered to that specific user,
and for users interacting with one another through the Web.
These two forms of interactivity can be used to provide formal
behavior change support, decision support, and peer support.
Delivering behavior change interventions over the Internet is
appealing because this could combine the scalability of public
health interventions with the effectiveness of personalized,
individually tailored interventions.

Finally, because the main costs of Internet interventions tend
to be incurred during the development phase and the marginal
cost per additional user tends to be low, they have the potential
to be highly cost-effective, particularly when used by large
numbers of people[16,17].

Pitfalls

Many of these potential benefits have yet to be realized. This
section outlines current difficulties in three areas (ie, equity,
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effectiveness, and implementation) that require further attention
before the potential of Web-based interventions can be realized.

Equity

Web-based interventions could have two opposing impacts on
health inequalities. Some have argued that Web-based
interventions could help reduce health inequalities by opening
up access to health information that was previously only
accessible by health professionals. Reducing information
asymmetry may help reduce the power imbalance between
health professionals and patients, thus enabling patientsto play
a more active role in their health care [18,19]. Moreover, the
use of multimedia (eg, video, audio, and graphics) alows
complex information to be presented in a simple format
comprehensible even to those with low literacy skills.
Web-based interventions may also reduce health inequalities
by improving access to services. One exampleisthe provision
of mental health services in Australia. Patients in sparsely
populated rural areasfind it difficult to accesstherapiststrained
in cognitive behavioral therapy (CBT); delivery of online CBT,
with or without email support from a therapist, enables these
rural patients access to this therapy [20].

An alternative view is that widespread use of Web-based
interventions will widen health inequalities between those on
either side of the“digital divide” [21]. Those with accessto the
Internet will benefit from an increasing array of services,
whereas those without will find themselves increasingly
disadvantaged by not being able to access health information
or services [22]. Moreover, access is necessary—hbut not
sufficient—for benefiting from Web-based interventions. Once
people have gained access to such interventions, they have to
go through a complex process of reading the information or
other content, interpreting and making sense of it, and applying
ittotheir personal circumstances. Thisability to use and benefit
from a Web-based intervention once provided with access can
be thought of as*accessibility.” Accessibility could be affected
by many factors. One factor will be user levels of literacy and
health literacy, in which health literacy is defined as the ability
of individualsto gain accessto, understand, and useinformation
for health [23]. Other factors are likely to include internal and
external constraints that may prevent users from acting on
infformation. External constraints that may prevent
health-promoting activitiesinclude poor housing, poor working
conditions, and poverty [24]. Internal, or psychological,
constraints (eg, low self-efficacy or an external locus of control)
may also play apart.

There are data to support both arguments. Some researchers
have undertaken impressive work, demonstrating that Internet
interventions can be used by and can benefit severely
disadvantaged groups, including homeless drug users [25],
single teenage mothers[26], and vulnerable elderly people[27].
In al of these studies, attention was paid both to providing
access (eg, hardware and training in use of the system) and to
accessibility (eg, ensuring the content and presentation were
relevant and meaningful to the target audience). These studies
demonstrate that if the problems of access and accessibility are
both addressed, Web-based interventions have the potential to
reach and to benefit socioeconomically deprived people.
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Unfortunately, outside of these carefully designed and executed
studies, there is evidence that Web-based interventions tend to
be used by more advantaged groups. Looking first at the
relatively simple question of access to the Internet, it is clear
that there are considerable inequities in access, both between
and within countries. In contrast to the high levels of Internet
penetration seen in the United States, Australia, and Europe,
Internet penetration in Africa was estimated at 11%, 24% in
Asia, and 36% in Latin America and the Caribbean in 2011
[15]. Even in countries where there isarelatively high level of
access, such asthe United Kingdom, there are accessinequalities
within the country. Accessto the Internet increaseswith income
and education. In 2011, Internet access among people with
household incomes of £40,000 or more was 99%, wheress it
was only 43% among peoplewith household incomes of £12,500
or less (half the national median income). Similarly, among
peoplewith auniversity degree, accesswas 95%, whereas access
was only 31% for those people who left school without
graduating. Of greater concern, older people and people with
disabilitiesor long-termillnesses arelesslikely to have Internet
access. In 2011, Internet access among those aged 65 or over
was <40%, and among those with health problems or disabilities
that limited the kind or amount of work able to be done, access
was 41% [28]. In other words, those with the most need have
theleast access. Our own research on Web-based interventions
supports these concerns about equity, with disproportionately
high numbers of users having a university degree [29,30].

Effectiveness

Barak et al’s definition of Web-based interventions posits an
intention to create positive change across arange of outcomes.
Apart from knowledge or understanding, these outcomes are
undefined, but the conceptual framework of self-management
developed by Corbin and Straussimpliesthat relevant outcomes
are likely to include cognitive, behavioral, and emotional
outcomes. Cognitive outcomes include knowledge or
understanding, intention (eg, to adopt a particular heathy
behavior), and self-efficacy (eg, a belief in one’s capacity to
undertake an intended task or behaviors). Behavioral outcomes
include changes in diet, physical activity, smoking cessation,
moderating alcohol consumption, and managing medicines
safely and effectively. Emotional outcomesthat may be targeted
include strong negative emotions such as anger, guilt, shame,
depression, and anxiety. Improvements in emotional and
behavioral outcomes are likely to lead to improvements in
clinica outcomes and/or well-being [31]. This next section
explores the data on the effectiveness of Web-based
interventions for these three outcome categories followed by a
discussion of how such interventions achieve their effects.

Cognitive Outcomes

Web-based  interventions can  improve  knowledge.
Computer-assisted learning (CAL) has been used as an
educational tool since the 1960s [32] and there are ample data
demonstrating its efficacy [33]. In the health field, there have
been a number of systematic reviews and meta-analyses that
have demonstrated improvements in knowledge in users of
Web-based interventions[31,34]. There are al so data suggesting
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that some, but not all, Web-based interventions have a positive
impact on mediators of behavior change such as intention and
self-efficacy [34].

Behavioral Outcomes

From aclinical perspective, there are two main populations to
target for behavior change: currently healthy people who are
engaging in unhealthy behaviors likely to result in future
physica health problems (health promotion or primary
prevention) and people who are currently unwell and need to
change their health behaviors to prevent further deterioration
of their health status (self-management of long-term conditions
or secondary prevention). The behaviors of interest tend to be
the same across both populations (ie, healthy eating, physical
activity, smoking cessation, moderating alcohol consumption,
and practicing safer sex), but thelevels of motivation may differ.

From a public health perspective, asmall change acrossalarge
population can have asignificant impact on public health [35].
Hence, the positive findings of that numerous systematic reviews
and meta-analyses of the effects of Web-based interventions
for specific behaviors including smoking cessation [36],
reducing al cohol consumption [37], safer sexual behaviors[34],
and increasing physical activity [38] are reassuring even if the
effect sizestend to be small. Changing dietary behaviors appears
to be more challenging, with arecent systematic review for the
UK Health Technology Agency finding little or no impact of
adaptive e-learning technol ogies across awide range of dietary
behaviors and no impact on weight loss or body mass index
[39]. Systematic reviews that have looked across a range of
behaviors have demonstrated similar findings [40,41].

Although thesefindings are reassuring at apopulation level and
may support the use of Web-based interventions for health
promotion, the data on Web-based interventions for people with
long-term conditions is less positive. It can be postulated that
the motivation of peoplewith along-term condition differsfrom
those without adiagnosis of ahealth problem because the need
for change is both more immediate and more personal. For this
population, the goal of behavior change tends not to be an end
initself, but rather as a step toward improved clinical outcomes
[31]. Although small changesin behavioral outcomes have been
demonstrated, these have not converted into improved clinical
outcomes [31].

An dternative approach has been the use of computerized
cognitive behaviora therapy (CCBT), which wasfirst developed
for use with people experiencing mental health problems such
as depression and anxiety [42,43]. The effectiveness of CCBT
for mental health problems is discussed subsequently. More
recently, interventions offering CCBT have been devel oped for
arange of somatic problems such astinnitus, insomnia, chronic
pain, and headache. Although initial results are promising,
further work is needed because many of the trials have been
relatively small [44-47].

Emotional Outcomes

There hasbeen agreat deal of work on Web-based interventions
for mental health. Interventions based on CCBT have been
shown to be acceptable, effective, and cost-effective across a
range of mental health problems including mild to moderate
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depression, anxiety, obsessive-compulsive disorder, and phobias
[48-54].

Web-based interventions not based on CCBT that are aimed at
improving emotional outcomes have been less successful. Two
main alternative approaches have been used: Web-based social
networks and provision of personal stories. Personal storiesare
narratives from people experiencing similar health problemsto
the user. The underlying concept is that the user will obtain
emotiona and informational support by reading about “ someone
like them” who has had similar experiences. Perhaps the most
well-known example of this approach is Health Talk Online
(www.healthtalkonline.org), previously known asthe Dictionary
of Patient Experiences (DIPEX). Health Talk Online currently
provides access to more than 2000 patient narratives about
approximately 60 different health problems. Qualitative data
suggest that users find such “personal experiences’ helpful in
reaching decisions [55], but there are less data available about
whether and how such narratives impact emotional or clinical
outcomes [56].

Online socia networks can be incorporated into Web-based
interventions in the form of chat rooms, bulletin boards, or
forums. Such social networks have a strong appea to some
users, both because of the ability to interact with other people
going through similar experiences and because of their
availability at all hours[57]. Unfortunately, theresearch to date
has failed to identify evidence of benefit (or harm) to users of
online peer-support services. Authors of systematic reviewsin
this field have highlighted the paucity of comparative data,
making it difficult to draw any robust conclusions about the
impact of such interventions [58-60].

M echanism of Action

Systemati ¢ reviews of Web-based interventions make it apparent
that some interventions work better than others do. This may
be because of differencesin target populations, target behaviors,
target outcomes, or differencesin the content or delivery of the
interventions themselves. To date, it has not been possible to
untangle this, although it is possible to draw some tentative
conclusions.

Some of the potential differences between healthy populations
and those with a long-term condition have been mentioned in
the preceding sections, and it seemslikely that unsupported use
of a Web-based intervention requires a fairly high degree of
motivation and critical health literacy [61] on the part of the
user. Among target behaviors, weight loss seems particularly
difficult to achieve with Web-based interventions [39].

Focusing on content and delivery of interventions suggests that
those with a theoretical foundation are more likely to be
effective than those without [41,62]. Interventions offering
CCBT appear to have a good chance of being effective across
a range of physical and mental health problems known to
respond to face-to-face CBT. Behavior-change interventions
that do not use CBT techniques can also be effective. A recent
large systematic review and meta-analysis of Web-based
behavior-change interventions aimed to identify why some
interventions worked and some did not. The review included
approximately 85 studies covering more than 45,000
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participants. The authors applied a newly devel oped taxonomy
of behavior-change techniques to interventions in the included
studies. From thisanalysis, they were ableto conclude that more
extensive use of theory (particularly the Theory of Planned
Behavior) and certain behavior-change techniques (eg, stress
management, goal setting, and action planning) were associated
with larger effect sizes[41]. A similar methodol ogical approach,
but focusing on the use of persuasive features and mechanisms
embedded in Web-based interventions, found considerable use
of persuasive techniques. However, the authors were unable to
conclude whether specific techniques were associated with
effectiveness [63].

Equally important as considering the “active components” of
theintervention is consideration of what constitutes an “ effective
dose” (ie, what level of engagement is needed for users to
benefit from use of the intervention, to what extent does the
“effective dose” vary between users, and what characteristics
of users are likely to influence the “dose” that is needed).
Attrition from Web-based interventions is a phenomenon that
has been observed frequently [64] that may undermine
effectiveness. Adherence to any specified intervention may be
related to characteristics of the intervention, characteristics of
the user, or characteristics of the condition addressed by the
intervention. Characteristics of the intervention that may
improve adherence to the intervention include a strong
theoretical foundation [41], perceived personal relevanceto the
user [65,66], perceived effectiveness[67,68], tailoring [69,70],
persuasive technologies [71], credibility [72,73], social
networking [ 74,75], and regular “push factors” including human
support [76-78] and/or periodic prompts (eg, by email or
telephone) [79]. Data on user characteristics are confusing and
contradictory. Although many researchers have found that
women, older people, and well-educated people are all more
likely to demonstrate adherence to Web-based interventions
than males, younger people, and less-educated people
[65,66,68,69], others have found no association between
adherence and age, gender, or education level [80,81]. Clearly,
further work is needed in this area.

Cost-Effectiveness and | mplementation

The potential cost-effectiveness of Internet interventions is
highly appealing, but an intervention has to be effective before
it can be cost-effective. Even when an intervention is effective,
the main costs tend to be incurred during development, with
relatively low marginal costs per additional user, so that any
cost-benefit relies on achieving large numbers of users [17].
Although there are some interventions that have been used by
very large numbers of people [82,83], many interventions have
not been widely disseminated. One way of ensuring an
intervention is used by large numbers of peopleis to integrate
it into routine health services, but this has been rarely done to
date. Implementation of eHealth has proved problematicin most
countries, with numerous reports of delay, budget overspends,
and occasional severely negative impacts on the quality and
effectiveness of care [84,85]. These difficulties have continued
despitethe considerableliterature avail able about implementing
eHealth systems and the growing awareness of the importance
of a sociotechnical approach [86,87].
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There is also a paucity of data on actual cost-effectiveness of
Internet interventions [17,34], making it difficult to determine
their actual, versus potential, cost-benefits. Fortunately, this
appears to be changing as newer studies include
cost-effectiveness data [88,89].

Progress

The previous section described areas that need further attention
before Web-based interventions can achieve their full potential.
This section suggests ways to move forward within these areas
of research.

Apply the Medical Research Council Framework

Most Web-based interventions are complex interventions (ie,
interventions that are made up of a number of components that
may act independently or interdependently). Therefore, the
Medical Research Council (MRC) framework for developing,
evaluating, and implementing complex interventions offers an
appropriate framework for research on Web-based interventions.
Thisframework wasfirst published in 2000 [90] and revised in
2008 [91]. It has been highly influential, with many additional
publications on applying, extending, and revising the framework
[92-94]. It suggestsaphased approach, with early work (Phases
0 to 2) consisting of systematic literature reviews to identify
what is already known, theoretical work to establish an
appropriate theoretical foundation, modeling studiesto establish
potential rate-limiting steps and popul ation impact, qualitative
studies to determine acceptability and feasibility, studies to
confirm (or deny) the proposed pathway of action and identify
appropriateintermediary outcomes, and pilot studiesto optimize
both theintervention and thetrial parameters. These phasesand
studies are iterative, with development of the intervention and
the evaluation methods proceeding in tandem [91,92]. Only
when both the intervention and the trial parameters have been
optimized and the mechanism of action has been well defined,
should researchers proceed to a Phase 3 randomized controlled
trial to establish the effectiveness of the intervention. Phase 4
(implementation) studies are needed both to establish how best
to implement the intervention into routine practice and to
determine whether the benefits shown in the trial manifest
outside the trial environment. Phase 4 studies can a so identify
unintended adverse effects [90,91].

Apply Theory to the Development of Web-Based
I nterventions

The MRC framework advisesthe use of atheoretical framework
for development of theintervention, and thisadviceis supported
by the empirical literature which demonstratesthat theoretically
informed Web-based interventions are more likely to be
effective than those without a theoretical foundation. Theories
offer usgeneralizable frameworksthat can apply acrossdifferent
settings and individuals, the opportunity for incremental
accumulation of knowledge, and an explicit framework for
analysis[95]. Researchersinterested in devel oping a Web-based
behavior-change intervention have awide range of psychological
theories from which to choose. Once an appropriate theory is
selected, researchers must identify the key constructs of the
theory and consider how the intervention will act on these
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constructs based on the avail able data to support the use of that
theory in the selected population for the target behaviora
change. A simple example would be an intervention based on
social cognitive theory (SCT). Key constructs of SCT are
self-efficacy (an individua’s confidence in his or her ability to
carry out a behavior) and outcome expectations (beliefs about
the outcomesthat arelikely to result from aparticular behavior).
Hence, an intervention based on SCT would target users
self-efficacy (eg, by breaking the behavior down into small,
manageabl e steps or providing case histories of peoplewho had
achieved thisbehavior with detail s of how they managed it) and
outcome expectancies (eg, by providing information about the
benefits of change).

Researchers should publish detailed descriptions of the
interventions they have developed, along with an explanation
of the chosen theoretical framework and how it was
operationalized for the active ingredients and the proposed
pathway of action [92,96]. Such publications will allow other
researchersto learn from their experience and allow subsequent
researchersto look across arange of interventions and identify
common approaches associated with effectiveness.

Apply Theory to the Evaluation of the Web-Based
I ntervention

The MRC framework emphasizes the need for formative and
pilot studies during the devel opment of acomplex intervention.
These early phase studies aim to optimize both the intervention
and the evaluation, with aview to ensuring that afinal Phase 3
trial will provide adefinitive answer. Early phase studies should
reflect the theoretical framework used for development of the
intervention. Thusif an intervention has been designed to cause
changes in sdf-efficacy and outcome expectancies, it is
important that the evaluation determines whether changes in
these proximal outcomes occur as well as whether the target
behavior changes. This provides empirical support for the
proposed “ pathway of action” of the intervention. Mediational
analysis can be used to explore whether these proximal outcomes
mediate the final outcome.

Phase 2 studies should also address the issue of defining and
achieving an “ effective dose” of theintervention. Kraft [97] has
advised researchersto consider the use of an intervention asthe
first behavior change to target. He advocates “tunnelling,” or
highly tailored pre-determined routes through the intervention,
coupled with numerous proactive contacts by the intervention
to the user delivered through short message service (SMYS),
email, or automated phone calls[98,99]. An dternative approach
used in the mental health field is “facilitated access’ in which
use of the intervention is monitored and supported by a health
care worker or therapist. Such support may be associated with
improved outcomes for some conditions [51,100,101].
Eysenbach [64] has argued that researchers need to document
and publish the content of interventions just as they should
document both the planned and actual level of engagement by
participants with interventions under evaluation.
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Apply Theory to the Implementation of Web-Based
I nterventions

The eHedth researcher's responsibility is not limited to
developing and evaluating effective Web-based interventions.
As we have seen previously, the main cost-benefits of such
interventions tend to be achieved with large numbers of users.
Achieving large numbers of users often requires implementing
and integrating interventions into routine health care, but this
has proved difficult to date. Difficulties in eHealth
implementation are international phenomena, with similar
problemsbeing widely reported [ 102-105]. Application of theory
is likely to enhance the effectiveness and success of
implementation initiatives.

The sociotechnical systems approach argues that it is the
interaction between social and technical systems within an
organization or context that is important for successful
functioning. The recognition of the importance of both social
and technical factors is reflected in a number of sociological
theories pertinent to eHealth implementation, including the
influential actor-network theory (ANT). ANT posits that both
people and objects or technologies are actorsin asocial network
and that disruption to any of the actors disrupts the network.
Important contributions have been made to understanding the
role of attitudes [106], and socia transmission of innovations
between [107] or interactionswithin [108,109] actor-networks.
Gidden’s Structuration Theory reconfigures the relationship
between individual agency and social structures by considering
them asaduality rather than two separate entities[110] and has
been applied extensively to information technology and eHealth
[111].

A theory that specificaly focuses on implementation,
integration, and embedding of new practices is normalization
process theory (NPT). The precursor to NPT, normalization
process model (NPM), originated from a large body of work
on eHealth and was developed to explain the observation that
many eHealth initiatives failed to embed into routine practice
[112,113]. NPT focuseson the“work” that health professionals
and patients need to do for a new practice or technology to be
implemented and becomeintegrated and embedded into routine
practice (ie, normalized). Normalization is important for
sustainability. Once a new practice has become normalized or
taken for granted, it is so embedded into routine practice that it
requiresrelatively little effort to sustain its use [114].

NPT has been used to explain the success or failure of arange
of eHealth implementations [115-117] and there is empirical
support for its use as an explanatory model [118]. The current
focus of NPT research is to determine whether it can be used
prospectively, to move beyond explaining success or failure of
animplementation toward planning successful implementations.
To this end, the NPT toolkit (www.normalizationprocess.org)
has been devel oped to hel p researchers consider implementation
issues from the early stages of developing and evaluating
complex interventions [119]. A similar toolkit, the eHealth
Implementation Toolkit (e-HIT), isaimed specifically at eHealth
interventions and has been developed for use by managers and
other staff charged with implementing eHealth initiatives (ie,
implementers) [120-122]. Research is underway to seeif these
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tools have predictive utility. In the meantime, eHealth
researchers should consider implementation issues from the
beginning of the development and evaluation of a new
intervention, including identifying and applying an appropriate
theoretical approach to the issues of implementation.

Conclusions

The eHealth field isdevel oping quickly, but there are still many
challenges to face before it can reach its full potential. This
paper has used the example of Web-based interventionsto focus
on three particular challenges: equity, effectiveness, and
implementation. It has argued that the application of the MRC
framework for development, evaluation, and implementation
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of complex interventions, together with a greater use of theory
could help address these challenges. Specific recommendations
include better descriptions of Web-based interventions in the
published literature, including clear descriptions of the
theoretical approach used, how this was operationalized, and
what the developers consider the likely pathway of action and
the active components of the intervention. This will facilitate
improved research designs to evaluate interventions because
important mediators or proximal outcomes will be clearly
specified. Consideration of implementation issues needsto start
at the point of development of a new intervention. Use of an
appropriate theoretical framework (eg, NPT and its associated
tool kit) may help researchers work through implementation
issues in a structured fashion.
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