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Health care providers and purchasers of health services have an opportunity to improve
patient care and potentially save costs through the wise purchase of interactive health
communication applications for patients and employees. Purchasing decisions based on
evaluation and evidence should drive the design and development of new systems. The
cycle of evaluation includes a needs assessment before system development, usability
testing during development, and studies of use and outcomes in natural settings. This type
of evidence is critical to our understanding of how best to provide health information and
decision assistance to patients, employees, and others.

Medical Subject Headings (MeSH): health care providers, purchasers, computers, health
communication, evaluation, computer communication networks (Am J Prev Med
1999;16(1):16 –22) © 1998 American Journal of Preventive Medicine

Introduction

In recent years there has been increasing interest
and progress in the development, implementation,
and research regarding telecommunication and

computer applications designed for consumers to ac-
cess information on a wide variety of health care topics.
This technology, both hardware and software, is part of
a growing trend toward self-advocacy, empowering con-
sumers to take a more active role in their own health
care and providing the necessary information to en-
hance their decision making. More than ever, consum-

ers are using interactive health communication (IHC)
applications to augment the information and support
provided by health care professionals in the course of
clinical encounters. Consumers may access databases of
health information, educational tools, and communi-
cate with health care professionals or other patients
through e-mail or online support groups. A variety of
IHC applications now exist,1,2 with topics on health
concerns such as self-care, informed consent,3 coping
skills,4,5 and treatment decision-making skills.4,6

Health care providers and purchasersb have a vested
interest in offering patients and consumers reliable and
useful health information.7 Providing access to quality
consumer health information has the potential to im-
prove the quality of medical care and lower costs.
Interactive health communication technologies are a
promising venue for the effective dissemination of
health information, social support, and skill-building
techniques for changing health behaviors or addressing
health problems.8 The challenge for health care pro-
viders and purchasers is to identify systems that are
effective and warrant additional investment of re-
sources, time, and an adaptation of current medical
practice. Some IHC applications seem to show clear
benefit for patient care. However, most remain un-
tested, and there is a growing interest about whether
they will provide benefit or result in potential harm. As
potential purchasers and distributors of these systems,
it is imperative that physician groups, medical centers,
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and health plans make wise and informed selections
based on evidence. However, at this point in time there
are few evaluations of commercially available IHC ap-
plications. Health care providers and purchasers need
to promote and require meaningful evaluations of
these systems.

From the provider and purchaser point of view, the
importance of supporting the evaluation of IHC appli-
cations is based on quality-of-care and business criteria.
Evaluation information can be used to identify more
effective products, and the quality of health care will be
improved if patients are using more effective systems
for their health decision-making. Additionally, evalua-
tion feedback on patients’ utilization of health care
services and satisfaction provides valuable information
for purchasing decisions based on cost effectiveness
and cost savings.

However, there are several barriers to acquiring
comparable evaluation information on IHC applica-
tions. Developers are pressed to produce high-quality
applications in an extremely competitive environment
with limited resources. The emphasis is on getting
products out the door as quickly as possible, often with
fewer features than originally anticipated and minimal
testing. To be competitive, developers cannot afford to
take the time and resources to evaluate a system before
bringing it to market. Without purchaser demand for
evidence, there is no incentive for developers to evalu-
ate their systems. System purchasers must create the
demand and promote concern for the quality and cost
of medical care to motivate the evaluation of IHC
applications.

Motivation for Evaluating IHC Applications

There are several practical issues that are important to
health care providers and managed care organizations
when considering the purchase or use of an IHC
application. A developer who has integrated evaluation
throughout the product development cycle will be able
to provide clear answers to these concerns. Evaluation
of a system is a process that should occur throughout
the development cycle. As outlined in the introduction
to this article,8 it includes a user needs assessment, a
clear definition of the goals and desired outcomes prior
to development, pretesting and quality control of con-
tent, iterative usability testing throughout develop-
ment, the evaluation of system performance, accuracy,
security, pilot testing on potential system users, and
finally, outcome evaluation of actual system use, mea-
suring outcomes of importance to users and purchasers
of the system. Attention to the evaluation process
throughout the product development cycle will prepare
developers to respond to the type of questions a health
care provider or organization will have when making a
careful purchase.

The “Evaluation Reporting Template for Interactive

Health Communication Applications” proposed by the
Science Panel on Interactive Communication and
Health, which appears in a recent article,7 attempts to
facilitate the disclosure of information about the eval-
uation methods used by developers in a standard
format. While the proposed template is not intended to
function as a purchasing guide, per se, many of the
questions that health plans, large employers, and other
organizations should consider before buying an IHC
application, as presented in Table 1, are addressed by
the reporting elements described in the template.
Purchasers should keep in mind, however, that many
individuals are typically interested in outcomes related
to improvements in health, service, convenience, social
support, and general ease of use, rather than cost-
effectiveness and market share. Therefore, patient sat-
isfaction, system use, health status outcomes, and
health behaviors should also be important criteria for
organizations purchasing these systems.

Outcome Measures of Interest
to Providers and Purchasers

From the health care provider or purchaser perspec-
tive, it is important that evaluations of IHC applications
address outcomes related to quality-of-care and cost
effectiveness. One outcome to consider may be the
potential for market growth with the use of IHC
applications. Use of such systems may be likely to
engender client satisfaction and loyalty, as well as
encourage new enrollments. Cost savings may be ex-
pected from systems that facilitate disease manage-
ment, self-care, and self-triage. However, as with many
medical interventions, it is important to measure
whether the desired effect of a system is actually ob-
tained in routine use. The measured outcomes should
be relevant to a medical care organization’s decision on
whether or not to purchase and use such a system.
Product evaluations of IHC applications must target the
outcomes of interest to the potential purchasers of
these systems and address these outcomes from a
meaningful and coherent perspective.

Targeted outcomes related to cost and quality of care
from the purchaser’s perspective include: (1) cost—all
expenditures potentially influenced by the use of the
system; and (2) quality—including provider satisfac-
tion, patient satisfaction, knowledge gains, health be-
haviors, health outcomes, access, process control, more
appropriate utilization of health care services, and
concordance between utilization and expressed prefer-
ences (decision quality).

In addition, potential purchasers must consider the
strength of evidence when interpreting an evaluation of
a system.7 The results should show internal validity
(higher with randomized controlled trials, lower with
observational studies), statistical significance (higher
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with more samples), and clinical or system significance
(sufficiently large effect). Finally, providers and medi-
cal organizations need to consider how applicable the
evidence from an evaluation is to their own organiza-
tion. To determine whether findings are generalizable
to a different organization and situation, one should
consider the characteristics of the patient population
(demographics) and the characteristics of providers
(culture, incentives, willingness to change or adapt).

When Is It Worth Collaborating
with Developers in an Evaluation?

There are many ways that health care providers and
purchasers, as potential purchasers of IHC applica-
tions, can promote and participate in evaluations that
will produce relevant information for purchasing deci-
sions. The most basic way is for the purchaser to
demand that the systems under consideration be (or
have been) evaluated. However, the purchaser must

understand the added value of evaluation information
and be willing to pay a higher price.

Similarly, for systems that have not yet been evalu-
ated in their type of organization, a purchaser should
consider funding in-house evaluations, on systems un-
der consideration and those that may be currently in
use. It may also be in the interest of providers and
purchasers to collaborate with developers in evaluating
new systems. This may be of particular value to an
organization in unusual clinical settings. The benefits
to the purchaser in collaborating with a developer on
evaluation include:

● Being perceived as a leader in the field with a new
product,

● Reduced system costs (in return for participating in
the evaluation),

● Opportunity to influence the experimental design to
obtain outcomes of interest, and

Table 1. Sample questions for consideration by health plans, large employers, and other potential purchasers of
IHC applications

1. Why was the application developed (description of application)?a

❑ What clinical or business problem(s) does the application propose to solve (e.g., reduce cost, improve quality, and
enhance prevention, satisfaction, and efficiency)?

2. What does the program propose to do (description of application)?
❑ What types of outcomes are expected?
❑ What are the findings from related literature? How did they guide the developer?
❑ Can the program be tailored to individual patients?
❑ How does it link with care delivery (e.g., case management, appointments)?
❑ What setting is most appropriate for the program (e.g., clinic, home, school, community)?

3. What are the technical requirements of the application (description of application)?
❑ How is the data collected and stored?
❑ What training do providers need to use it?
❑ What personnel infrastructure is needed to implement the program?
❑ What technical infrastructure is needed?
❑ How often does the content need to be updated? Who will take responsibility for it?

4. Does the program work as described (formative, process, and outcome evaluation)?
❑ What are the limitations of the application given overall content, design, usability, cultural appropriateness,

language, and related factors?
❑ Why is this technology best suited for the product goals?
❑ How has feasibility testing been done?
❑ How were the intended outcomes evaluated? What were the results?
❑ What is the user experience?

In addition, potential purchasers should consider the following questions that are specific to their organization:

5. What are the likely benefits for the specific organization (why should senior management buy-in)?
❑ Why does the organization need it?
❑ Where does the application fit in the organization?
❑ What is the significance of the clinical area and target population for this organization?
❑ What is the complexity of the clinical problem(s) addressed by product?
❑ What is the likely impact on utilization and quality?
❑ What is the total cost to the organization? What is the overall cost-benefit? What is the cost-benefit model for using

the system?
❑ How does the purchaser perceive overall effectiveness?
❑ What budget would be used (e.g., medical versus marketing)?
❑ How will the product help with marketing and overall image/market position?
❑ What are competing organizations doing in this area?

aThe section of the “Evaluation Reporting Template for Interactive Health Communication Applications” that is most relevant for each of the
following general questions is specified within brackets. Readers should refer to the proposed template in reviewing these questions.7
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● Ability to measure effects in the actual population of
interest.

The collaboration can be worthwhile for both parties
because the risks and rewards of the innovation are
shared.

How to Judge the Design of an IHC Application

Providers and purchasers should have some familiarity
of the underlying scientific basis for the methods
commonly used by IHC applications to effect behavior
change or improve decision-making. Having this knowl-
edge is especially important with regards to IHC appli-
cations because, in some cases, “showy” technology may
distract and even obscure consideration of the content
or methodologies used in application design. In this
section, we briefly review the concepts of empowerment
and self-efficacy, individual preferences, use of the
computer as a health information medium, and influ-
ence of individual characteristics on usability of IHC
applications.

Potential purchasers of these products need to con-
sider whether accepted principles have been applied to
the product in question. From previous research, we
know that access to health information can enable
patients to be more active participants in their care and
lead to better medical outcomes.9–12 Patients report
that they want to be informed about their medical
condition,13,14 and the process of sharing information
enhances the doctor–patient relationship.

Empowerment and Self-Efficacy

Involvement in one’s own medical care also involves the
closely linked concepts of patient empowerment and
self-efficacy. In general, empowerment can be thought
of as the process that enables people to exert control
over their lives and their destiny.15,16 It is closely related
to health outcomes in that powerlessness has been
shown to be a broad-based risk factor for disease.
Studies demonstrate that people who feel “in control”
in a health situation have better outcomes than those
who feel “powerless.”17,18

Similarly, self-efficacy is a person’s level of confi-
dence that they can perform a specific task or health
behavior in the future.19–21 Clinical studies show that
self-efficacy can be most predictive of improvements in
patients’ functional status.22,23 Perceived self-efficacy
was shown to play a significant role in smoking cessa-
tion relapse rate, pain management, control of eating
and weight, success of recovery from myocardial infarc-
tion, and adherence to preventive health pro-
grams.24–28

An important measure of success for many IHC
applications is how well they promote empowerment
and self-efficacy for patients. Empowerment can be

enhanced, for instance, by online support groups that
allow patients to feel “connected” to others with a similar
medical problem. This has been demonstrated in
women with breast cancer and patients with AIDS.4,5,29

Individual Preferences

The concept of individual preferences is important for
IHC applications that focus on health decision-mak-
ing.30 While patients need information about the qual-
ity of life associated with the medical outcomes of
possible decisions, reliable assessment of individual
preferences and risk attitudes for clinical outcomes are
probably the weakest links in clinical decision-making.
Recent efforts to explore the use of computers in
communication about health outcomes and in assess-
ing patients’ preferences for various health outcomes
have started to address these issues.31–33 Information
on patient preferences is important for tailoring infor-
mation to patients and for providing decision sup-
port.34 Tailored information has been found to be
more effective in providing consumer information35–38

and is preferred by patients.39 In addition to differ-
ences in preferences for health outcomes, patients
differ in the degree to which they choose to be involved
in decision-making. Research confirms that age (young-
er), gender (females more than males), and education
level (better educated) are strong predictors of the
desire to be involved in medical decisions. There is also
a greater desire to be involved in medical decisions that
appear to require less medical expertise, such as knee
injury as opposed to medical decisions for cancer.40

The Computer as a Health Information Medium

There has been an increase in research devoted to
testing the effectiveness of various formats and types of
media for conveying health information to consum-
ers.41–44 These studies generally show that video and
slides are educationally more effective than books and
audiotapes. Computer-based approaches offer interac-
tivity, provide feedback in the learning process, and can
tailor information to the individual, but more research
is needed on the effectiveness of computer-based ap-
proaches. Developers will need to be sensitive to hu-
man–computer interface issues and implement specifi-
cations that meet the needs of a wide variety of users.

Influence of Individual
Characteristics on Usability

Factors that influence the health-information–seeking
behavior of people include age, gender, disability, race
and ethnicity, and socioeconomic status.45 Research
indicates that these variables can predict differences in
the amount and type of health-related information that
individuals want. While some do not seek much infor-
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mation, others encounter serious barriers to the use of
IHC applications.46

A lack of reading ability is a functional barrier
affecting use of these systems. Numerous studies on
literacy and readability confirm the widespread prob-
lem of low literacy skills.47–49 Approximately 1 out of 5
Americans is functionally illiterate, reading at or below
the fifth-grade level. Studies show that only one half of
people examined are able to comprehend written
health education materials and that people’s reading
levels were well below what is required to understand
standard health brochures.47,50–52 In developing health
information, one cannot assume that a person who has
completed a certain grade level can read at that level.
Health materials should be written at least three grade
levels lower than the average educational level of the
target population.53 Text characteristics and organiza-
tion and clarity also play important roles in compre-
hension and retention of material.48 Multimedia tech-
niques can be used to facilitate comprehension by
conveying information through video, audio, and graph-
ics, in lieu of text. Additionally, computer approaches that
represent material in multiple languages allow efficient
tailoring to the user’s language of choice, thereby increas-
ing comprehension. Developers should also consider
cultural issues associated with health-information–seek-
ing behavior and willingness to use health information
technology when designing IHC applications.

Issues Related to Access

As the demand for more health information and deci-
sion support grows, the need for wider availability of
these systems becomes even more important. Today,
these systems can be found in a variety of settings and
forms. The most common locations to access these
systems are physician waiting rooms, hospitals, health
resource libraries, public libraries, worksites, schools,
community centers, and of course on personal home
computers. Different systems may require quite differ-
ent physical locations. For instance, many people are
uncomfortable exploring sensitive health information
in a public space.

Finally, the question of who will pay for the access
and use of technologies for consumer health informa-
tion is still unresolved. Educational and socioeconomic
factors still determine access to computers and infor-
mation technologies. Younger, more affluent, and well-
educated patients are more likely to have access to
home computers, diagnostic software, and the Internet
than disadvantaged populations. Special effort is re-
quired to ensure universal access to health information
and support.46 Overcoming these barriers will go a long
way toward ensuring access for the people who have the
greatest need for these resources.

Elements of a Good Evaluation

Ideally, evaluation should be designed at the concep-
tion of a system. Consumer needs and the desired
effects of a system should be clearly specified prior to
system implementation, so purchasers should ask to see
this information. These desired effects should help
define the outcomes of interest and evaluation design
to carefully measure those outcomes. As presented
elsewhere, initial stages of evaluation include specifying
a problem or need of a particular target audience
through needs assessment.8 The results of this analysis
are used to define the specifications for a product to
address those needs.

Evaluations during product development include
iterative usability testing to ensure that the product
meets the needs of potential users with regard to
usability and the facilitation of workflow or tasks. Com-
ponent testing ensures that all aspects of the system
perform accurately and meet design specifications. The
final stage of evaluation is to actually measure outcomes
during system use. However, a preliminary first step
usually involves a pilot evaluation to work out the
implementation details of the evaluation and assess-
ment tools. Quite often there are obvious misunder-
standings of terms or unanticipated barriers that can be
corrected before beginning the larger, more complete
study. A more detailed description of evaluation meth-
ods and additional references can be found in Rossi
and Freeman’s book on evaluation.54

Role of Evaluation in Driving Quality of Care

Developers of commercial systems have pushed the
field of interactive health communication forward with
many innovative systems. However, to achieve signifi-
cant improvements in quality-of-care and health out-
comes, we need to acquire evidence on the effective-
ness of these systems. Additionally, researchers and
system developers must focus on integrating the knowl-
edge gained from these evaluations into the design of
new systems. This is a new and emerging field with
significant innovations in the commercial sector. Re-
search in several areas is needed to move the field
forward in providing real benefits to individual’s health
outcomes and in showing the effectiveness of the
systems to purchasers of health care. Careful needs
assessment before system development, usability testing
during development, controlled clinical trials, and
studies of use and outcomes in natural settings are all
critical to our understanding of how best to provide
health information and decision assistance to patients.

Advances in communications and information tech-
nology will change the way in which medicine is prac-
ticed, and it will also change the way in which patients
receive information and interact with the health care
system.7 The future holds great promise for consumers

20 American Journal of Preventive Medicine, Volume 16, Number 1



becoming empowered and active participants in their
medical care decisions. Because the vast majority of
health-related decisions are made by the people outside
of the formal medical setting,55 the input of health care
providers and purchasers into the IHC application
development and evaluation processes is critical.
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