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ABSTRACT.
The field of e-Health holds promise for supporting
and enabling health behaviour change and the prevention and
management of chronic disease.
In order to establish areas of congruence and controversy
among contributors to the early development, evaluation, and
dissemination of e-Health applications, as well as the desire to
inform an evaluation research funding agenda, 38 semi structured,
qualitative interviews were conducted among stakeholders in
e-Health between May 2002 and September 2003.
Participants were asked about their perspectives on the credibility,
value, and future potential of information technology for health
behaviour change and chronic disease management. Interviews
were coded and analyzed for emergent themes using qualitative
methods.
Consistent themes were identified across stakeholder groups, with
slight differences in emphasis. These topics included the following:
(1) consensus and standardization - most stakeholders expressed
a strong desire for a more coordinated, rigorous effort to define
and integrate the field; (2) evaluation methods and challenges
- demonstrating outcomes is required to establish e-Health
quality and efficacy, but stakeholders were not satisfied with the
sensitivity, validity, and reliability of existing outcome measures;
(3) quality, value, and future potential - the intersection between
e-Health’s potential cost-effectiveness, efficiency, and improved
clinical status among users generated a high degree of interest; (4)
health disparities - many stakeholders contended that traditionally
underserved populations will particularly benefit from e-Health
applications, although others argued that the underserved are
also disadvantaged in terms of access to technology.
Recommendations included the need for improvement and
formalization of development and evaluation standards across
private and public sectors, additional research on the technology
needs and preferences of traditionally underserved populations,
and long-term epidemiologic studies of the impact of e-Health on
outcomes and cost-effectiveness.
KEYWORDS: Behavioural medicine, Health behaviour, Health care, Health
services research, Information dissemination, Outcome and process assessments,
Telemedicine
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Introduction
The importance of chronic disease prevention and management
becomes clear when the combined effects of the projected aging of the
US population, the limited capacity of the existing health care system to
support the increasing demands of an older population, and the continued
rise in health care spending are considered (Centres for Medicare). An
emerging approach for reducing the burden of chronic disease involves
engaging patients and consumers in health promotion activities (e.g.,
healthy eating and increased physical activity), which require sustained
behaviour change (Thorpe, 2004; Heffler, 2004; Chassin, 1998). Research
has noted the significant role that prevention can play in reducing
morbidity and mortality (Fine, 2004; McGinnis, 1993; Glade, 1997; Atkins,
2004), and addressing risk behaviours can be an efficient way to prevent
or manage chronic illness in populations. However, even in high-quality
health care settings, counselling and monitoring are time consuming
and often impossible for clinicians to do in a rigorous, consistent way
with all of their at-risk patients (Fiore, 2000; Glasgow, 2004; Stange,
2002; Whitlock, 2002). It is also important to note that traditionally
underserved populations are the most likely to have multiple behavioural
risk factors, and the least likely to have access to consistent, quality care
(Curry, 2004; Institute of Medicine, 2002).
e-Health is emerging as a promising vehicle to address the limited
capacity of the health care system to provide health behaviour change
and chronic disease management interventions. For the purposes of this
paper, e-Health is defined as the use of emerging interactive technologies
(e.g., Internet, CD-ROMs, personal digital assistants, interactive television
and voice response systems, computer kiosks, and mobile computing) to
enable health improvement and health care services (Eng, 2001). Though
still at an early stage of development, the evidence base is growing for
these types of technology-based interventions. e-Health programs offer
the potential for enhanced reach, including traditionally underserved
populations, at relatively low cost; scalability; time efficiency; and the
capacity to provide tailoring and customization for individual patients and
consumers. Despite these potential benefits, there are barriers to the
full implementation of e-Health solutions, and the limitations of access,
health and technology literacy, and quality measures must be addressed
(Chang, 2004; Walji, 2004).
While no single entity or sector originated the idea of harnessing electronic
communication technology to address health care issues, purchasers
(e.g., health management organizations), physicians, other practitioners,
health care delivery systems, patients, developers, and academics all

Referred to in this paper as users
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bring unique perspectives to, and have sometimes divergent opinions
about, maximizing e-Health’s potential. In the realm of health behaviour
change and disease management, there had been an increasing call to
explore research methodologies for e-Health evaluation research, how
these technologies could be created and adapted to reach traditionally
underserved populations, and the formation and implementation of
standards for the assessment of interventions (The National Cancer
Institute, 2001).
In 2002, The Robert Wood Johnson Foundation created the Health eTechnologies Initiative, a national program office focused on expanding
the body of knowledge about the efficacy, cost-effectiveness, and overall
quality of e-Health applications for health behaviour change and chronic
disease management. To establish a cohesive set of funding priorities,
it was necessary for the Health e-Technologies Initiative to consider
perspectives from a broad range of sectors, comparing areas of overlap
and addressing controversies. A series of interviews was conducted
among opinion leaders (stakeholders) in e-Health in order to assess the
existing strengths and challenges in e-Health evaluation research for health
behaviour change and chronic disease management. Qualitative inquiry
provided an opportunity for individuals who represented varied interests
to “make their case”, which, when aggregated with the perspectives of
others, revealed a previously undocumented state of the field.

Methods
From May 2002 to September 2003, 38 qualitative interviews were
conducted. Each discussion consisted of two interviewers and between
one and five participants. Participants were recruited by convenience
sampling from designated sectors involved in the development, evaluation,
dissemination, or use of e-Health technologies. Specifically, the recruited
sample consisted of individuals in the following categories: established
developers/researchers of interactive health communications (IHCs);
opinion leaders in information technology; projects/programs that have
implemented IHCs; health plan representatives; technology and health
care futurists; physician organizations/provider groups; purchasers
(public/private coalitions)/larger employers; consumer groups; data
collectors; and pharmaceuticals. Participants were distributed throughout
the United States, with 18 in the North-eastern region (Massachusetts,
Rhode Island, New York), 7 in the Mid-Atlantic region (Washington DC,
Pennsylvania), 5 in the Midwest (Wisconsin, Idaho, Minnesota, Michigan,
and Illinois), 6 in Western states (Oregon, California, Arizona), and 2 in
the South (North Carolina and Missouri). Interviews were conducted in
person whenever possible, but due to geographic limitations, one third
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of interviews were conducted by telephone.
The unit of analysis for this study was each interview session, rather
than the individual respondents. A total of 9 interviews were conducted
with developers and researchers, 7 with opinion leaders in information
technology, 4 with projects and programs that use IHCs, 4 with health
plan representatives, 4 with technology and health care futurists, 3 with
physician organizations and provider groups, 2 with purchasers and
larger employers, consumer groups, and data collectors, and 1 with a
pharmaceutical company.
Participants consented to be audiotape recorded and received copies of
their transcribed interviews to modify or edit, as necessary. Interviews
lasted approximately 50 minutes. Participants were informed that their
individual responses would remain confidential but would be aggregated for
future qualitative data analysis and that quotes would not be attributed to
individuals unless explicit written consent was obtained prior to doing so.
The following questions were asked:
l

What is your current view of the credibility, quality, and validity of
e-Health technology (defined how) for health behaviour change and
chronic disease management? In general, do you believe it is effective?
Why or why not?

l

Could you provide any examples of current e-Health programs for
health behaviour change and chronic disease management that you
believe to be effective? How were these developed? How do these
work? How do you know they’re effective? How are they evaluated?

l

How would you go about evaluating the cost-effectiveness and quality
(defined how) of e-Health programs for health behaviour change
and chronic disease management? What measurements would you use
(quality adjusted life years, economic metrics, satisfaction, other health
outcomes, etc.)?

l

What type of experimental methods would you use to evaluate
programs for health behaviour change and chronic disease management
(controlled studies, quasi-experimental studies, natural experiments,
modelling, etc.)? Is there a gold standard? How is it achieved?

l

What obstacles exist to effectively evaluating e-Health for health
behaviour change and chronic disease management? What could be
done to overcome these?

Numero 1 - 2/2006

Ahern - Kreslake - Phalen

WHAT IS E-HEALTH: PERSPECTIVES ON THE EVOLUTION OF E-HEALTH RESEARCH

l

What are your perceptions about traditionally underserved
populations and e-Health access? How do you define access (hardware,
primary speaking/reading language, reading levels, basic knowledge of
technical/computer training, etc.)? How can access be strengthened
for these populations?

If the participants asked for a definition of e-Health, they were encouraged
to offer their own definition, and their comments were not restricted
solely to IHCs. A spectrum of individual, community, and health care
applications were discussed according to sector, but the line of inquiry
focused primarily on issues of quality in the development and evaluation
of IHCs geared toward health behaviour change or chronic disease
management due to the nature of the questions being asked.

Access to technology
(health disparities)

•

•

Cost-effectiveness

•
•
•
•

•

Process measures
Outcome measures
Utility (e-Health quality and value)
Funding for evaluation
(obstacle to evaluation)

•

•
•
•

•
•
•

Physician Organizations /
Provider Groups

Futurists

- means minimally addressed or
not at all

Opinion Leaders of
Technology in Health Care

• means prominently addressed
by the majority of interviews
within indicated sector

Programs and
Projects Using IHCs

Developers/ Researchers

Table 1
Areas of emphasis by stakeholder
group*

Health Plan
Representatives

Transcripts were read line-by-line and coded for primary categories using
NVIVO qualitative analysis software (version 2.0, QSR International).
Frequent or related categories were grouped and identified as secondor third-level codes. When necessary, tape-recorded interviews were
revisited for clarification of the participant’s tone and intended meaning.
As relationships between codes became evident, themes began to
emerge. Table 1 provides an overview of the relative emphasis of topic
area by stakeholder category.

•
•
•

•
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•

Market pressures
(e-Health quality and value)

•
•

•
•

Funding for dissemination
(obstacle to dissemination)

Reliability (evaluation approaches)

-

Generalizability
Credibility among providers
Liability
Consistency of care
Combined with standard care

-

Physician Organizations /
Provider Groups

•
•
•

Reimbursement incentives

Privacy concerns

•

•

Credibility among opinion leaders

Patient-provider tension

Futurists

•

Infrastructure
Utilization rates and patterns

Opinion Leaders of
Technology in Health Care

Programs and
Projects Using IHCs

Health Plan
Representatives
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-

-

-

•
-

-

-

* Data collectors, purchasers, pharmaceuticals, and consumer group representatives
excluded because of small sample size (≤ 2 interviews)

Results

THEME 1: CONSENSUS AND STANDARDIZATION
There was universal frustration with the lack of comparability and
standardization within the domain of e-Health. Stakeholders expressed
a strong desire for a coordinated, rigorous effort to define and integrate
the field. Researchers, as well as purchasers, need criteria for identifying
quality information, sharing and comparing findings, and building upon
current evidence in order to move e-Health forward. According to one
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stakeholder, “the most critical [challenge] is not working in isolation
and certainly understanding what other people are doing in this arena.
We…don’t want to reinvent the wheel”.
The dearth of consensus and standardization in development and
evaluation activities often appeared implicitly in stakeholder discussions
of other topics and themes cited throughout this paper; many of
the challenges identified by stakeholders pointed toward the larger
incongruities surrounding the field of e-Health. In order to standardize
measures and ensure comparable results, an overarching paradigm must
be well defined. Stakeholders were troubled by the broad, amorphous
definitions of e-Health and behaviour modification. At the time the
interviews were conducted, professional organizations such as the Disease
Management Association of America were beginning to issue guidelines
and recommendations for determining the value of these interventions
(MacDowell, 2003; DMAA, 2005), and these efforts were highly valued by
the researchers in this sample. More recent publications have continued
to address the varying meanings of the word e-Health (Eysenbach, 2001;
Della Mea, 2001; Jones, 2005; Oh, 2005; Pagliari, 2005).
THEME 2: EVALUATION METHODS AND CHALLENGES
The stakeholders explained the relative importance, from their
perspective, of refining process and outcome measures, determining
the optimal study designs to capture these factors, and the relevance of
the e-Health research environment to interactive applications already
being disseminated in health care and commercial industry. Randomized
controlled trials were regarded as the “gold standard” for evaluating
application effectiveness, but stakeholders noted that e-Health presented
unique challenges to this study design. These results align very closely
with the issues raised in an editorial in this journal that was published
shortly before the interviews were conducted. It is difficult to determine
the degree to which this article, and any surrounding discussions in the
literature, influenced the responses, particularly since no interviews
occurred prior to its publication (Eysenbach, 2002).

Process Measures
The stakeholders discussed the challenges associated with measuring
usage, particularly traffic and utilization, using quantitative and qualitative
methods. Process measures provide insight into influences on utilization
and can explain associations between differential attrition and outcome
status (Eysenbach, 2005). Identifying and accurately measuring variances
within the length of delay that users experience when trying to access
the Internet, the time a user spends on a page, which components of
the program are used more than others, and the validity of responses
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to online questionnaires were examples of process measures cited by
the stakeholders. Additionally, stakeholders were concerned with more
qualitative measures, such as how the user interpreted the information
that was presented, the degree of comprehension, and the user’s level
of engagement in the program. There was a concern expressed among
stakeholders that if the delivery mechanisms are not well understood
and validated, the outcome results will be difficult to interpret. Without
process refinement, randomized controlled trial results may not be
accurate and could threaten the credibility, perceived effectiveness,
and, ultimately, the uptake of these technologies. Only researchers and
developers commented on process measures in any level of detail and
were mainly concerned that, from their perspective, quality design was
not emphasized by founders and purchasers. “It’s not, ‘if you build it,
they will come’”, noted one developer. Process measures help those
designing interventions understand user interests and learning styles,
which greatly impacts the program uptake and effectiveness. Users who
are actively engaged in e-Health applications may benefit more than
those who interact in a superficial way with the program. Developers
and researchers expressed an interest in the education literature,
particularly its research on methods of learning, in guiding the creation
of applications that are appealing and relevant to users. Collaborations
between educational researchers and e-Health developers may facilitate
the construction of well-designed, effective instructional programs that
can adapt to individual styles of learning.
A major criticism of current data collection methods was that they do
not distinguish among usage behaviours. For example, if tracking reveals
that a Web page is viewed for an extended period of time, it does not
tell evaluators how long a user is interacting with the page, or if the user
is even sitting at the computer. Furthermore, it is difficult to correlate
navigation patterns with users’ cognitive factors related to behaviour
change, such as comprehension or interest in content. Commonly
used measures (including hits, time on page, number of log-ins) all have
disadvantages, and at the time of the interviews, no ideal measure or
measures of usage had emerged as an optimal industry standard. While
there was a sense of dissatisfaction with process measures, they were
viewed as fundamentally important to building an effective intervention,
and their role in development and evaluation should be as highly regarded
as outcome measures.

Outcome Measures
Ultimately, the credibility and value of e-Health lies in its ability to
demonstrate positive outcome effects. It was universally understood that
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founders and purchasers expect proof that an intervention is effective,
although there was uncertainty as to what level of rigor was sufficient.
It is difficult to determine quality outcome measures, especially when
constrained by short follow-up periods. In lieu of long-term clinical
outcomes (which require follow-up years later, and few studies have
been performed on e-Health applications) or population-level measures
of impact (i.e., a significant reduction in disease that can be attributed
directly to an e-Health intervention, or a rigorous cost-effectiveness
analysis), demonstrated behaviour change was considered to be a good
proxy measure and was considered a more robust indicator of intervention
success than reported improvements in knowledge and comprehension.
Evaluating behavioural components addressed by IHCs was considered
to be a major challenge. Instruments that have been validated to measure
behaviour change have often not been validated for the evaluation of online
interventions and therefore were considered too general. Qualitative,
self-report, and Likert scales were named as helpful in obtaining certain
types of information, but objective evidence of behaviour change was
preferred over self-reported measures or patient satisfaction ratings. As
one participant pointed out, “just because someone likes an intervention
doesn’t mean it’s doing them any good”. That being said, user satisfaction
is not irrelevant to the efficacy of an intervention because satisfaction
with a program may influence utilization, which may impact eventual
clinical outcomes.
The extent to which process and outcome are intertwined was a
consistent theme among developers, researchers, and IT opinion leaders,
but was also recognized by the other stakeholders as well. Patient, health
plan, and physician representatives were particularly conscious of the
importance of user satisfaction, which may reflect the proximity of these
stakeholders to patients and their perceived quality of care from their
doctors and health insurers.

Study Design
Time and expense were the most consistently, emphatically cited
challenges to rigorous evaluation. Researchers and developers were
particularly frustrated with the separateness of funding streams for
development and evaluation activities. Stakeholders involved in research
and development regarded the creation of an intervention and its
evaluation to be a cyclical process; evaluation findings provide valuable
feedback to designers of the intervention, but founders’ priorities and
limitations mandate the process to be more linear in nature. While
accepting of the tension that often exists between what they want to
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discover and their obligations to fit within the parameters of a grant,
researchers and developers find it more challenging to reconcile the
choice they often face between allocating limited resources (time,
money, personnel) to either development or evaluation. When required
to choose, development is favoured, with the rationale that it is pointless
to evaluate poorly constructed interventions.
There are caveats to setting the minimum bar at the level of randomized
controlled trials. If this design is considered to be the only acceptable
methodology, there was concern that the rate of research will be too
slow to keep up with development. “The research paradigm doesn’t match
the context”, according to one stakeholder, and it was recommended
that before attempting an randomized controlled trial, it is important
to make certain that the technology and process measures are proven,
even at a “lower level” than a randomized controlled trial. Without
process refinement, randomized trial results may not be accurate, and
stakeholders were concerned that questionable results may threaten the
credibility of e-Health:
We can throw a lot of money at randomized trials that are the first thing out of
the gate, and [a good number] of them will come up negative. And the whole
idea of e-Health will be besmirched and perhaps inappropriately abandoned
because we went into it too fast [e-Health Researcher].
Alternative, potentially more practical methods include usability and
case-control designs, which more easily align with implementation
timelines. e-Health applications present unique methodological challenges,
which are outlined in Table 2.
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Selection Bias

Recruiting representative populations of interest is
limited by users’ access and technological literacy.

Confounding and Effect

Controlling for unknown confounders (baseline severity
of condition, comorbidity) is especially difficult
when evaluating discrete e-Health interventions;
quasi-experimental designs, case-control studies, and
field trials may not accurately measure impact.

Measure Modification

History

Health care and technology are in a constant state of
rapid change, which may change participants’ experiences
during the course of a trial or evaluation.

Attrition

If a large proportion of participants in the intervention
group stop using the application, statistical power is
reduced and results are biased toward the null.
Differential attrition can occur across condition or
across level of technological proficiency.

Contamination

As e-Health programs become more ubiquitous, it will
be challenging to find an unexposed control population.

Stakeholders were unable to propose solutions to major sampling
challenges associated with Internet research:
By far and away, the biggest challenge for doing our kind of work on the
Internet is to be able to get the kind of proactive recruitment rates that we’ve
been able to do using other technologies. Talking with researchers, I know
that that’s one of the major challenges to get adequate percentages of people
participating [e-Health Developer].
As with the development of mail and telephone surveys in previous
decades, online surveys and recruitment strategies need to be validated.
It was difficult for researchers to define a general online population,
and several felt that, while some response rates in e-Health research
can appear to be strong, they were uncomfortable assuming these
respondents were at all representative of the populations of interest
(see “selection bias” in Table 3). For example, they highlighted the
need to prevent multiple responses from a single user through internal
filtering mechanisms, particularly when incentives were offered to
survey participants. Determining the size and key characteristics of the
sample population was not just of concern to researchers; one health
plan purchaser noted that he/she “liked to see denominators and see
what percentage of eligible have been using this in a given time period”.
However, methods for accurately measuring these factors were not yet
well developed at the time of the interviews.
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The increasing presence of the Internet in the daily lives of individuals
(Rainie, 2005) may make it increasingly difficult to recruit controls who
do not have some baseline exposure to similar e-Health programs, and
to prevent contamination. If e-Health applications that resemble the one
being evaluated exist elsewhere, there is a possibility that users may access
these interventions independently, potentially receiving some “dose” of
a similar intervention (particularly those that concern specific conditions
or behaviours). Stakeholders commented on the importance of assessing
research participants’ exposure to other e-Health applications at baseline
and follow-up. Additionally, due to the stratification of information
technology access along socioeconomic lines, evaluation results of
e-Health applications may be particularly prone to bias if the sample does
not accurately represent the target population:
There’s a feeling that the patients who are most likely to make use of
Internet-based health care tools are the least likely, in many cases, to need
it. So if you’re trying to show an effect in terms of chronic disease getting
much better, the people who today have access to the tools and would use
them are already doing fairly well. The chance of showing the effect is smaller
because of that baseline being higher than the folks who are unconnected,
don’t have access, [are] doing poorly, but possibly also lacking the motivation
or the resources or the connections in various ways to give them access [IT
Opinion Leader].
Those whom e-Health applications may benefit most must be represented
in sample selection. Stakeholders contended that these individuals
might be those who have little or no access to other sources of care.
If a sample is not representative of these users, but instead is made up
of participants who, overall, have higher access (to health care, to eHealth tools, to healthy lifestyle choices and preventive care) due to
higher socioeconomic status, researchers may encounter problems in
demonstrating the effects of e-Health applications. Therefore, it is crucial
that sampling methods continue to be refined and validated in order to
accurately determine the efficacy of e-Health in the populations it has the
potential to reach.

Perceived Credibility Among Purchasers and Users
Randomized controlled trials can limit an application’s time to market,
and interest in dissemination should be balanced with the level of rigor
expected of an evaluation. Creators of interventions felt intense pressure
to develop products that are efficacious and usable from the beginning
and are palatable to the public and physicians. However, stakeholders
were aware that end users and some purchasers are not necessarily as
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concerned with evidence-based proof of effectiveness. As an IT opinion
leader noted with chagrin: “The things that tend to lead people to trust
a system are not the kinds of things that probably indicate the quality
of a system…. People tend to believe in stuff that’s flashy, rather than
in-depth”.
THEME 3: QUALITY, VALUE, AND FUTURE POTENTIAL
All stakeholders were concerned about the dearth of quality control
or regulatory entities concerning e-Health, and many recommended a
rating system to distinguish legitimate online sites from ones that are
merely attractive or popular. “It’s like the Wild West out there”, said
a physician. “There are selected good resources. Connecting patients
with the right resources is a huge challenge”. The stakeholders eschewed
a free-market mentality when it came to users choosing IHCs as they
would any other consumer product. As a component of health care, it
was unanimously held that these applications should be tested and ranked
in terms of quality in a similar fashion as other treatment regimens.
The controversy concerned the identification of methodologies that
are necessary and realistic to reconcile the demands of good science
and consumer interest. Even with these concerns, the low cost, wide
reach, potential for targeting audiences and tailoring to individuals, and
interactivity of e-Health drove optimism for its future potential.
INFORMATION ACQUISITION AND CONTINUITY OF CARE
During its brief history, e-Health has often been used for different
purposes by physicians and patients. Patients were using e-Health,
especially the Internet, in order to obtain more health information than
they typically had access to within their patient-physician relationship.
This enhanced information acquisition began to trigger a shift in the
role of the patient and physician, the impact of which has yet to be
fully established. Ideally, though, e-Health may empower the patient
to more actively participate as a member of the health care team, but
stakeholders believed that physicians are key to realizing this objective.
Stakeholders noted that physicians might be concerned over the quality of
information obtained by patients online and are uncertain about whether
the patient-driven inquisitiveness it generates will result in burdensome
workloads. In a potentially cyclical and ironic pattern, reluctance by
physicians to respond to patients’ inquiries may fuel greater interest in
online information sources; such reliance would further underscore the
need for vetted online health information.
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While the computer does not replace the physician, it can function
as an aid, helping physicians gain a deeper understanding of current
best practices in the context of individual patients. Optimally, health
care should be continuous, and technology’s ability to bridge time and
geography makes it well suited to a longitudinal approach to care. The
coordination of care providers (be they lay or professional) requires
teamwork and both synchronous and asynchronous communication, and
physician group members and e-Health researchers alike recognized this
as the ideal approach to chronic disease management. By empowering
the patient and enhancing patient-physician (and physician-physician)
communication, e-Health may enable a shift from the traditional model
of the physician -patient relationship to what one stakeholder referred to
as a “patient-health care interface”, where patients would move beyond
simple information collection to becoming fully integrated members of
their care team by improving, for example, disease self-management
strategies.
While stakeholders could easily envision several dimensions in which
health care and patients, particularly for behaviour change and chronic
disease management, could benefit from opportunities for rapid
information exchange offered by e-Health applications, “no one holds
the whole story”, said one participant, “and I don’t think that I have seen
any situations in which [technology] is captured in any significant way
that can really help providers make decisions, and to learn from one
another on how they are approaching it, and come to a consorted plan
that is really in alignment with what the patient’s goals are”. It is clear
that more research is needed on the appropriate and efficacious use of
technology in efforts to integrate care.
In addition to e-Health’s role in clinical settings, stakeholders contended
that patients are inevitably going to use the Internet for a variety of
activities, and participants recognized the value in capitalizing upon the
existing interest and skill sets to bring relevant health information to
patients. As one behavioural psychologist pointed out, most people
seeking health information are in the early stages of behaviour change
(pre-contemplation or contemplation). e-Health is a less costly way
of engaging them and “holding their hand” into the later stages and
optimizing behavioural results.
TAILORED E-HEALTH INTERVENTIONS
e-Health can differ from traditional, paper-based educational materials
because of its ability to be customized according to user characteristics.
While this was assumed by many stakeholders to have a greater
potential to engage and encourage individuals toward behaviour change
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than general information, this theory was somewhat controversial
and stakeholders were not completely satisfied with the preliminary
research that had been done comparing the efficacy of generic patient
education with highly personalized or “tailored” materials. Additionally,
achieving robust, comparable samples when measuring the efficacy of
tailored interventions is challenging. Methodological concerns arise when
evaluating the effectiveness of tailored messaging programs because,
by definition, participants are not actually receiving exactly the same
intervention. More advanced analysis strategies need to be applied in
order to adequately accommodate this issue.
Tailoring requires considerable design and development work, and
some stakeholders discussed the possibility that money spent on
tailoring should, instead, be concentrated on widespread dissemination
of untailored messages to achieve maximum population-level impact. In
order to combine the presumed efficacy of tailoring with the desired
reach of e-Health, it was suggested that tailored information also be
applied to populations with similar characteristics, allowing interventions
to effectively target high-risk groups. Targeting populations at greater risk
of chronic disease is thought to result in long-term savings to the health
care system. After an initial investment in development, e-Health has a
relatively lower delivery cost than traditional methods and has significant
potential if incorporated into the existing health care infrastructure.
COST-EFFECTIVENESS
From a public health perspective, a return on investment was viewed as
probable, since, according to one IT opinion leader, “the cost of providing
these services is much lower than the alternatives. Much lower. Even if it’s
less effective, and I’m not sure it is less effective yet”. Analyses on costeffectiveness were strongly urged, although stakeholders acknowledged
that cost measures are extremely difficult to determine. Any approach
to cost-effectiveness was seen as dependent upon proven positive
outcomes; e-Health’s value is contingent upon it being lower in cost than
standard care as well as being empirically proven to be effective.
OBSTACLES TO DISSEMINATION
The impact of e-Health on behaviour change will be mitigated by
environmental and infrastructure challenges, and this was acknowledged
by all stakeholders. e-Health was not regarded as a “fix for the broken
health care system” by any stakeholders; at most, said one stakeholder,
the Internet can be a tool to help systems handle health care, but “it is not
something that is going to fix health care all by itself”.
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e-Health’s potential to maximize physicians’ limited time and contact
with patients was highly regarded, although some were pessimistic about
the degree to which physicians would embrace these technologies. For
health care professionals, significant barriers to adoption exist at the point
of care, including the financial costs of purchasing and installing systems,
the disruption to office workflow, and the current lack of reimbursement
for interacting with patients electronically via secure messaging/email or
Web visits. Unless these issues can be resolved, adoption of e-Health
solutions by physicians will be impacted negatively.
Interoperability is also an important aspect of e-Health. While researchers
and developers were concerned with standardization of evaluation
methodologies, stakeholders involved in the delivery of e-Health programs
within health care identified an urgent need for standardized platforms to
facilitate widespread use of the technology. As a leader of a program that
has implemented IHCs, one stakeholder urged organizations to “move
away from proprietary pieces, and work closer together for the greater
good, and in some cases that means moving towards standards…simply
to be able to get beyond the hurdle of technology or implementation
or detail aspects, and get to the real goal which is stronger outcomes,
better solutions, easier analysis”. It was believed that regulatory entities,
as mentioned elsewhere in this article, could additionally help to manage
inefficient connectivity and proprietary interests that prevent the effective
interoperability of e-Health programs.
While e-Health was not purported to be the answer for all of the
health care system’s woes, demographic shifts will eventually overload
exclusively human-intensive interventions, since these systems are
already understaffed and suffering from limited resources. “So it’s a bit
of a paradox at the moment that it’s disorganized, research is of low
quality, but the potential is fantastic”, according to an opinion leader in
the use of e-Health technology for health care delivery systems. Going
forward, several stakeholders recommended that, rather than focus
on the development of new applications, the field of e-Health should
concentrate on the stability, usability, and applicability of technologies
within the existing infrastructure.
THEME 4: HEALTH DISPARITIES-E-HEALTH AS A BRIDGE OR ANOTHER HURDLE?
There was a range of opinions about the ability of e-Health to reach
populations without access to routine, traditional care. Stakeholders
with a macro- or policy-oriented perspective (developers, researchers,
IT opinion leaders) were confident that technology has the ability to
surmount factors (e.g., reading literacy, distance and time constraints,
language fluency) that contribute to limited access to health care.
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Additionally, e-Health applications have the ability to be tailored
according to users’ attributes. Race/ethnicity, age, and gender were
often-cited dimensions, but more nuanced attributes (e.g., cultural and
linguistic diversity within ethnic groups, or socioeconomic status) were
not detailed in discussions about tailoring.
It was argued that technology, particularly computers, will become
increasingly ubiquitous and affordable, as occurred with the widespread
adoption of televisions and telephones in the 20th century. In some
research studies, individuals from traditionally underserved populations
have shown greater improvements in outcomes and higher degrees of
interest than middle-class subjects (Gustafson, 2002).
This is just an opinion, I can’t defend this with data yet, but it just seems to me
that increasingly the question is about rich and poor, regardless of ethnicity and
regardless of race…. My own personal view of e-Technologies and e-Health
is that at some fundamental societal level, this is an act of democratization of
information and that, overall, it’s just incomprehensible to me that this would not
help disadvantaged populations more than it helps advantaged populations….
It’s almost certainly going to be a help, not a hindrance [Stakeholder within a
National Physician Organization].
All of us…have a huge responsibility and challenge in front of us to try to get
people to think that e-Health is not a computer and a broadband connection
and you’ve got to have wireless, and you’ve got to have this or that. In fact,
it’s just the opposite…. It’s an enabling technology [e-Health IT Opinion
Leader].
Other participants, particularly those with day-to-day interactions with
patients and health systems, had a more immediate, pragmatic set of
concerns. While they did not discount the potential for well-designed
technology to impact risk behaviours in individuals, they were sceptical
that those who are traditionally underserved by the health care system
will ever truly have equal access to state-of-the-art technology, and they
are concerned about a disparity in technological literacy and aptitude:
I think in its current state, [e-Health] is probably widening the gap. I think that
it has the potential to narrow the gap, but I don’t think people have focused on
that sufficiently…. I don’t think that we are lessening this divide because the
underserved are also underserved as far as their access and time to go on the
Web [Member of a Physician Organization/Provider Group].
Most stakeholders agreed that, once the issue of access to technology
is resolved, e-Health has a great deal of promise for addressing health
disparities. The operationalizability of the tools was not nearly as much a
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concern as access, because programs can be designed to accommodate
low technological literacy and because underserved populations have
demonstrated a high degree of interest in these technologies. The hotly
debated topic was whether it was more cost-effective to invest limited
health care dollars in e-Health as a means of reaching these populations,
or to instead channel financial resources into publicly financed insurance
systems like Medicaid. It was recommended that more research,
especially qualitative studies, be dedicated to understanding exactly what
underserved populations need in terms of access to health care and
technology, as well as utilization abilities and patterns once access is
achieved.

Discussion
COMPARATIVE STATE OF E-HEALTH
These stakeholder interviews covered many of the topic areas that have
been outlined in the e-Health literature, including the need for an evidence
base in e-Health and methodological issues associated with research in
this field, challenges for implementation, and emerging trends and future
directions (Jones et al., 2005). While similar in scope, the emphasis of these
interviews differs from previous stakeholder research conducted in the
United Kingdom, which used similar methods and lines of inquiry. Jones
et al. interviewed professionals with a high level of interest in e-Health
(i.e., health care providers, academic e-Health researchers, developers),
as well as policy makers. That study found that stakeholders called
foremost for research on e-Health to demonstrate any cost-effectiveness
and evidence of improved quality of life. Second on the list of concerns
were topics related to the control and transmission of information (i.e,
confidentiality and security). In contrast, the stakeholders in the United
States spent more time discussing specific methodological challenges to
development, research, and evaluation. While they overlapped with the
stakeholders in the United Kingdom in their lengthy discussions of human
factors and behavioural research to inform a larger e-Health research
paradigm, US stakeholders gave slightly higher priority to evaluating
existing technologies and applications. Stakeholders in both countries
were mindful of the need for demonstrated effects on health outcomes.
Notably, the role of e-Health in addressing disparities in access to health
care achieved greater prominence in the United States than in the United
Kingdom. This is likely due to differences in the administration of health
care between the two countries: the United Kingdom’s nationalized
system, which is essentially free at point of service, creates a different
set of circumstances compared to the mainly private, insurance-based
health care model in the United States. This key difference could explain
incongruent findings on other points as well: the stakeholders in the
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United States may find it more compelling to first address user-oriented
concerns (i.e., defining measures for individually oriented applications,
developing patient-centred technologies that address prevention and
disease management to aid time - and resource - strapped physicians in
patient care), while stakeholders in the United Kingdom might find more
benefit in ensuring systemic integrity and carefully evaluating whether
e-Health applications help citizens to achieve greater quality of life in a
way that is cost-effective to the nationalized system.
It is also possible that these differences are due to the several limitations
that must be considered in the interpretation and presentation of
these findings. First, the sample was not representative of the defined
stakeholder categories due to the non random selection of participants.
Second, there were not an equal number of stakeholders in each
category, although similar proportions were represented in this sample
as in the United Kingdom stakeholder study discussed above. Perhaps
most importantly, the focus of the interviews was skewed towards the
interviewers’ aims of informing a research agenda and funding priorities.
The line of inquiry included several questions on evaluation methods, as
the participants were chosen from a list of collaborators on an initiative
that stressed the importance of evaluation. A larger, random sample with
more candid, participant-led conversation may have elicited different
opinions or levels of interest in evaluation and research methodology.
The primary goal of the stakeholder interviews, namely to establish a
research agenda and funding priorities for the Health e-Technologies
Initiative, was achieved successfully. Subsequent to these interviews, the
Health e-Technologies Initiative funded 24 grants over the following two
years, addressing many of the issues identified through the interview
process. Descriptions of grantee research projects are maintained
on the Initiative’s website (http://www.hetinitative.org). The results
of these conversations were also helpful as the Initiative sought to
promote evaluation standards and multidisciplinary collaboration among
researchers. In addition, it has been valuable to examine these research
findings on an aggregate, retrospective level in order to assess the
progress that has been made in the field since 2002-03 toward building
e-Health’s credibility and future potential.
Clearly, advancements have been made. A recent study noted an 84%
rise in the publication of articles from the period 1995-99 to 2000-04
that included the term behavioural informatics, one of the many
phrases sometimes used interchangeably with e-Health (Bock, 2005).
As mentioned above, work continues on defining and clarifying the
meaning of e-Health, not only to enhance communication between those
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who interact within this discipline, but also “to identify its place within
the wider health informatics field, as part of a larger review of research
and expert analysis pertaining to current evidence, best practice and
future trends” (Pagliari et al., 2005).
Other markers point to expanding interest in e-Health evaluation
research. The Health e-Technologies Initiative was the first national
program of The Robert Wood Johnson Foundation with e-Health
research as a core focus. The Initiative’s 2002 call for proposals, designed
to solicit a broad range of project ideas, generated 600 letters of intent.
Even the more narrowly focused 2004 call for proposals drew 99
first-round applicants. In June of 2005, the National Cancer Institute,
the National Institute of Mental Health, the National Institute on Drug
Abuse, the National Library of Medicine, the Office of Behavioural and
Social Science Research, the Office of Disease Prevention/NIH, and the
Health e-Technologies Initiative sponsored the first Critical Issues in
e-Health Research Conference, which was attended by 400 participants
from across North America.
As e-Health continues to be defined and its value and limitations are
demonstrated, it will become increasingly important to standardize
evaluation approaches and promote collaboration among sectors in order
to achieve optimal dissemination and cost-effective, population-level
improvements in health outcomes. While these interviews showed some
degree of satisfaction and consensus in various realms within e-Health
evaluation research, the stakeholders’ collective insights and thoughts
highlight the relative nascent stage of this work, and offer guidance as to
areas of future exploration, which are outlined below.
RESEARCH AND POLICY RECOMMENDATIONS
The proposed research and policy recommendations for e-Health are
summarized in the Textbox. An evidence-based approach is key to
achieving e-Health’s future potential. In order to establish cohesive,
standardized process and outcome measures, rigorous evaluation
efforts must be made across both public and private sectors. Evaluation
results should be widely disseminated to developers in order to
establish industry standards. The uptake of e-Health by purchasers, as
well as consumers, will be more likely if formal standards of quality and
effectiveness are available to assist in informed decision making about
available e-Health applications. In order to address concerns about users
accessing misguided, erroneous, or inappropriate health information on
the Internet, it is important to continue to define measures of quality
and perceived credibility. These measures will inform the development
of formal standards and accreditation mechanisms for IHCs, allow
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researchers to demonstrate the prevalence and risk presented by
inaccurate websites, and provide guidance to practitioners and users
as they navigate the Internet for health resources (Eysenbach et al.,
2002; Eastin, 2001; Eysenbach, 2002; Gagliardi, 2002). The emergence
of convincing evidence of the effectiveness of e-Health programs will
enable policy makers to include e-Health in ongoing efforts to refocus
national programs such as Medicare and Medicaid on prevention and
chronic disease management.
e-Health has the capacity to address health disparities among traditionally
underserved populations due to its scalability, potential to target specific
groups and conditions, and ability to be tailored and customized to
culturally and linguistically diverse users (Cashen et al., 2004; Gibbons,
2005). It is strongly recommended that qualitative research and field trials
be performed to understand the preferences and technological needs
of underserved populations. While technology platforms that support
e-Health are likely to become ubiquitous in the future, special attention
should be paid to incorporating technology into environments where
the underserved may access these services. Reducing health disparities
is a major objective of Healthy People 2010 (US Department of Health,
2000), and e-Health has the potential to help the nation achieve that
policy imperative.
Inevitably, the infrastructure of health systems must be considered in
efforts to broadly disseminate e-Health applications. The enthusiasm with
which health care providers incorporate e-Health into routine care is
contingent upon how well technologies are integrated into the workflow
of health care environments where work is too often constrained
by reimbursement structures and lack of time (Olsson et al., 2004;
Safran, Goldberg, 2000). In addition to human factors, technological
interoperability must be ensured in order to facilitate the widespread
use of e-Health across health systems and among physicians, users, and
administrators (Craft, 2005). Reimbursement incentives are also important
to consider when proposing e-Health solutions that supplement or
replace standard care, as it is important to engage physicians in e-Health
dissemination efforts. Opportunities exist in e-Health to link disparate
members of the health care system with patients and their proxies in new
ways, in order to achieve more consistent care (Wiecha, 2004). These
linkages may ultimately result in better patient health outcomes, which is
an area that warrants further investigation when researching the efficacy
and cost-effectiveness of e-Health applications (Jones et al., 2005).
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Textbox
Research and policy recommendations
Recommended Areas for Future Research:
l Refinement of process and outcome measures
l

Enhancement of sampling and recruitment strategies

l

Efficacy of individual tailoring

l

Effectiveness of targeting high-risk populations

l

Long-term cohort studies on cost-effectiveness

l

Appropriate use of technology for integrating health care

l

Incentives for health care providers to incorporate e-Health applications
into routine care

l

Qualitative studies on the health and technology-related needs and
preferences of underserved populations

Recommended Policy Priorities:
l Establish accreditation mechanisms to standardize, approve, and
monitor the development of quality e-Health applications
l

Incorporate emerging technologies into environments occupied by
traditionally underserved groups

l

Foster technological interoperability to promote e-Health connectivity

l

Implement evidence-based e-Health solutions to transform and enhance
health care provision.
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Sintesi
L’e-Health costituisce un campo applicativo ricco di promesse per modificare,
prevenire e gestire comportamenti legati alla salute e alle malattie croniche.
Con tale obiettivo, tra il maggio del 2002 e il settembre del 2003, sono state
condotte 38 interviste qualitative, semi-strutturate, rivolte ad operatori del settore,
tese sia ad individuare punti di vista diversi in merito al recente sviluppo dell’area,
sia a valutare la diffusione delle applicazioni e-Health.
Le interviste sono state registrate ed analizzate secondo metodi qualitativi atti
a rilevare i principali temi emergenti, relativamente al futuro delle tecnologie
informatiche applicate, alle loro potenzialità, credibilità e valore.
I diversi gruppi di operatori, in modo trasversale e con varianti marginali, hanno
evidenziato:
1) la necessità di armonizzazione e standardizzazione - la maggior parte degli
operatori, ad esempio, ha espresso il desiderio di procedere ad un maggiore
coordinamento e ad una più rigorosa definizione del settore;
2) l’utilità di esplicitare metodi di valutazione ed obiettivi - attualmente, per stabilire
la qualità e l’efficacia dell’e-Health, è necessario dimostrare soltanto i risultati
ottenuti, mentre gli operatori si sono detti non soddisfatti dell’efficacia, validità e
affidabilità dei criteri di valutazione attualmente utilizzati;
3) un’attenzione specifica per la qualità, il valore e le potenzialità prospettiche
- l’intersezione tra la potenziale convenienza economica dell’e-Health, la sua
efficienza e il miglioramento prodotto nelle condizioni cliniche degli utenti ha
generato infatti un livello di interesse molto alto;
4) i benefici per la popolazione svantaggiata in materia di salute - non a caso, molti
operatori sostengono che le fasce di popolazione tradizionalmente meno tutelate
potranno trarre vantaggi dall’ e-Health. Al contrario, altri affermano che le fasce più
disagiate di popolazione sono anche quelle che hanno minori possibilità di accedere
alle nuove tecnologie.
In generale, i miglioramenti auspicati da tutti gli intervistati includono: la necessità
di sviluppare e formalizzare migliori standard di valutazione, comuni alle strutture
pubbliche e a quelle private; la necessità di investire di più sulla ricerca tecnologica
ed indagare maggiormente i bisogni delle fasce di popolazione tradizionalmente
svantaggiate; l’utilità di studi di lungo periodo sull’impatto dell’e-Health, sui risultati
prodotti dalle innovazioni e sui costi della sanità.

63

64

FORMAMENTE - Anno I

Numero 1 - 2/2006

