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Abstract

The development of online communication systems related to prevention, decision making, and coping with cancer has outpaced
theoretical attention to the attributes that appeal to system users and that create effective interactions. This essay reviews a number
of sociotechnical attributes related to online discussion systems and tutorials, including interactivity, presence, homophily, social
distance, anonymity/privacy, and interaction management. These attributes are derived from different theoretical perspectives
which have led to clinical trials and other empirical studies demonstrating effectiveness or attraction to end users. The effects of
a subset of these attributes are connected to learning, social influence, and coping, as illustrated in evaluations of an interactive
smoking prevention site and a cancer advice/support discussion system.
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Introduction

The Internet has become a beacon of information and support
to many patients, caregivers, and survivors of cancer. Numerous
statistics show the popularity of the Internet among this
population, numerous efforts continue to grow in the purposeful
development and refinement of online services for these
individuals, and numerous groups continue to expand and refine
their own self-organized, informal online discussion and chat
systems to help support information exchange and coping.
Despite their potential, online health systems have only recently
become the topic of scientific investigation with healthy, but
at-risk, populations in community settings. Studies on programs
intended to teach healthy eating habits [1-4], promote healthy
body images [5-8], manage weight [9,10], promote tobacco
cessation [11,12], and increase physical activity [4] have been
reported. Some of these programs merely provided online
information, while a few attempted to capitalize on the medium's
interactivity to deliver content tailored to the user. The results

are mixed, at present, with some studies finding benefits from
Internet programs [3,5,7,10] and others not [1,8].

While efforts in all these directions are inspiring and
encouraging, the advancement of practical efforts requires
theoretical understanding of the potentially unique and variable
attributes that online information systems and peer discussion
systems offer for their users. By understanding what works in
native and purposive Internet environments, we can identify
those elements that offer the most promise and effectiveness
for the specific design of Internet-based systems to enhance and
facilitate cancer patients' health and well-being. This review
will focus on several attributes of social technology that have
been identified in online support groups and online information
systems. They include interactivity, presence, social network
attributes (expertise and distance), homophily, anonymity, and
interaction management. Not all of these attributes are most
pertinent in every type of Internet health support system, but
each holds promise for the relative attractiveness and
effectiveness of different Internet health information venues.
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The relationships of some of these variables—especially
interactivity and presence—are linked through learning, social
influence, or other moderating perceptions to attitudinal and
potential behavioral responses related to cancer prevention,
decision making, and coping. Results of previous studies and
ongoing development illustrate some of these relationships and
suggest hypotheses for additional understanding and future
directions for system development.

Attributes

Interactivity
Interactivity has been called a defining feature of online
technologies, with a particular focus on tailoring content to
users, increasing engagement in decision making, improving
learning, increasing attractiveness, and enhancing the influence
of online services [13]. Most definitions require an exchange
of information, responsiveness, and some variation on user
control.

Human communication processes and outcomes vary
systematically with the degree of interactivity—some form of
interdependent exchange—in a communication modality
[14-17]. Interactivity includes structural principles of
contingency (tailored responses to user queries), participation
(active rather than passive user behavior), synchronicity (real
time rather than delayed exchange), proximity (in the
geographical sense), and richness of nonverbal contextual
information. Experientially, it includes individual involvement
(cognitive, sensory, visceral), mutuality (interdependence, shared
understanding), and individuation (well-defined actors). With
database functions and dynamic Web page technology, online
health information systems can collect information from users
and adapt content to them immediately, in real time and at any
time (contingent and synchronous) [18]. Interfaces can be
programmed to permit self-navigation (user involvement) among
databases and multimedia programs using seamless hypertext
links [19-21], without resorting to complicated, expensive expert
systems. Chat room, bulletin board, and email technologies can
deliver prevention messages to users, and online counseling can
heighten the sense of mutuality and individuation [22,23].

Presence
Current explications of presence [24] make several key
distinctions worth repeating here. First, presence is not defined
either by technology or by the situation the person is in; instead,
presence is a human perceptual response subjectively created
by an interaction of situation, technology, and individual needs
and expectations. Second, these explications distinguish between
physical, social, and self domains for the experience of presence
and then cross these domains with the distinction between
whether the object experienced is real, but not present, or is
only virtual. Thus, computer-stimulated physical presence occurs
when the user subjectively experiences non-present real or
virtual objects. Social presence involves perceived contact with
real or imaginary others. And self presence occurs when the
computer interaction produces revelations or alterations of
self-perception.

In line with the definitions above, it is important to note that
presence, like interactivity, does not depend on real-time
message exchange. While real-time, or synchronous, interaction
is appealing to some users some of the time, asynchronous
technologies have a valuable place in cancer support. Indeed,
the manner in which online message storage systems arrange
postings by topical “thread” and archive messages for
opportunistic browsing by users wherever and whenever they
have the time to find them does not diminish the level of
emotion or perceived reality of the shared experiences of
participants.

Of these, physical presence may be irrelevant to typical cancer
patients' experiences with interactive cancer communication
systems. (Some video games, mainly aimed at children, involve
blasting cancer cells and could conceivably offer some sense
of physical presence and efficacy.) Whether or not online
discussion systems or expert advice systems stimulate physical,
or merely virtual, presence seems unclear at this point, and
perhaps it is theoretically meaningless. However, we argue that
social presence, both with real and virtual others, is important
and consequential for cancer patients.

Lee [24] has proposed that interactivity may be a necessary
condition for presence. That is, a system over which a user has
complete control (as in easily locating content within a book or
library) may not offer this sort of interactivity and thus
necessarily no opportunity for an experience of presence.
Implicitly, this argues that there must be a second actor or agent,
at least partially independent of the human user, so that the user
can detect this agency and infer presence.

While research has intentionally varied and developed different
levels of interactivity and presence in cancer-related Internet
communication venues (to be discussed below), there are a
number of other attributes we have identified through
observational research that also deserve consideration. Indeed,
in hundreds of support groups operating on the Internet ad hoc
as self-organizing conversations with no particular oversight or
administration, important communication characteristics may
offer valuable considerations and modifications of developing
communication support systems. Organic Internet discussions,
such as Usenet support groups, range from noncancer topics
about social situations (eg, alt.support.divorce) to other
health-related topics. Among the several cancer-related
discussions, participants discuss pharmacological questions and
answers, as well as exchange coping and emotional advice.
These discussions are surprisingly revealing, with participants
often baring their souls with highly intimate narratives. They
feature all the categories of traditional social support, such as
information, esteem, network, and emotional support; whereas,
due to the distributed, electronic nature of the interaction,
material support is less frequently arranged via these verbal
relationships [25]. A number of characteristics of these online
discussions warrant attention as well.

Homophily
One of the most striking benefits of online support groups is
the way they bring out common experience, or homophily,
among participants. Perceived similarity is well known to
produce feelings of attraction and increase a person's tendency
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to be persuaded in communication of all kinds. Some of the
earlier theories and commonplace assumptions about
computer-mediated communication suggest that similarity might
be hard to detect online: “As a result of limited nonverbal cues
in on-line environments, individuals may find it difficult to
assess similarity” [26] (p. 48). However, several factors mitigate
this potential problem. First, according to the social
identity/deindividuation model of computer-mediated
communication [27], it is the social identity, or social similarity
of online communicators who have a common life experience,
that drives identification and relating in online interaction.
Research on the “hyperpersonal model” of computer-mediated
communication [23] shows how intense relationships develop
through language alone among online cancer support group
members over time [28]. Participants in an online support group
select the group and know the purpose, and they relate to one
another very strongly based on a well-founded and high degree
of similarity.

The messages on these systems are often narrative and
conversational in form, helping users to relate to common
situations and experiences, thereby reinforcing the value of
these interactive discussions [29]. In many cases, discovering
that there are others going through the same physical and
emotional experiences provides a good deal of psychotherapeutic
value in and of itself. It is common to see message postings
praising the existence of an online venue that has shown a
newcomer that there are hundreds of others “just like me.”
Finding someone “just like me” is not only possible, it is more
probable in a group of hundreds of online cancer patients than
among a small circle of close offline friends. Indeed, Wright
[26] found a significant empirical relationship between a
measure of homophily and support satisfaction in a survey of
online support group users.

Social Distance: Expertise and Stigma Management
Although the homophily principle highlights the benefits of
perceived similarity among users of an online cancer discussion,
the differences among users and the fact that they do not know
one another offline—their “social distance”—adds
complementary benefits. Applying sociometric principles to
online social support, Walther and Boyd [30] identified some
advantages of communicating with strangers in their analysis
of the attractions of online support. The first advantage draws
on the notion of “the strength of weak ties” [31]. This principle
highlights that our common groups of friends and
acquaintances—our “strong tie network”—often does not
contain people with expertise or familiarity with an issue that
might be beneficial to us on a specific issue such as cancer
treatments. Indeed, the literature on traditional, face-to-face
social support suggests that close friends and family members
may become uncomfortable, and are often ineffective, when
trying to help patients or other people with problems address
their concerns [32]. However, in online discussions, people with
different expertise, at different stages of illness or recovery, yet
whose experience maps on to support seekers in some way, are
available at the click of a mouse. This distributed expertise
represents a bona fide advantage to cancer patients looking for
advice from online support groups.

The fact that online support providers are not part of support
seekers' day-to-day physical lives offers another benefit: the
management of stigma and embarrassment. Social support
seekers are, by definition, having trouble. Describing the
emotional, physical, and social problems they are dealing with
often means admitting vulnerability or disclosing potentially
embarrassing conditions. In some cases, it would be more
embarrassing for one's day-to-day colleagues and friends to be
aware of either the problems or of the lack of control implied
by needing help [33]. As well, face-to-face friends tend to
minimize and downplay the seriousness and distress of
individuals who seek support for their problems [32], which,
while well intended, is ineffective and may further one's
embarrassment. Moreover, discussing breasts or testicles or
other “private parts” violates mores in other social contexts.
When dealing with groups and individuals whom one knows
strictly online, however, and whose existence does not intrude
on other social or professional social networks, these negative
impacts are ameliorated. There is less reason to hold back and
less fear of embarrassment since the confessors are unlikely to
run into each other elsewhere or share information with people
in other domains of their lives. Things confessed online are
unlikely to travel back to the office rumor mill.

Anonymity and Privacy
This segregation of support sources is further enhanced by
another feature of online support—anonymity. Anonymity
online comes in several forms. The relative anonymity of
interacting online with a set of people who are segregated from
regular social partners, as discussed above, is one version. By
using email addresses or log-on names that are not immediately
traceable to offline identity, social support users may take further
advantage of the ability to post personal questions and details
of their problems or solutions without having this information
connected to their offline lives. The use of a “hotmail.com”
address or the deployment of anonymous Internet-based message
systems (see [34]) provides various levels of masking the
identity of the message sender from the content of the message.
In this day and age of traceable, searchable Web archives, the
ability to use a pseudonym and be anonymous when exchanging
personal information (in a way that is impossible to link the
information to the author) is rare and potentially valuable.

In a related vein, online health information systems can create
a sense of privacy [35,36] similar to that achieved in
interpersonal interactions because of the one-on-one interaction
with the computer. Privacy is important for users in order to
disclose risky health behavior [37]. It also may be a factor that
determines whether individuals will seek information on health
problems, particularly those that carry some stigma (eg,
HIV/AIDS) or are illegal (eg, smoking by adolescents).

Interaction Management
Interaction management is a concept reflecting another attribute
of online cancer support that is more difficult to capture in
offline support dynamics. According to Walther and Boyd [30],
interaction management occurs at two levels: the degree of
participation a participant wishes to have in an online group,
and the way that individuals are able to express themselves
when they participate. In online support groups, support seekers
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may avail themselves of system resources opportunistically,
seeking or providing information when the need arises and
retreating when their information needs recede. Although
reciprocity and presence are important aspects of a vibrant
community, online or off, there are times when a participant
may be too ill, or too depressed, to wish to witness others'
exchanges. Likewise, there are times when individuals are not
strong enough to reciprocate the advice they have received, and
online support groups allow users to retreat, without contest,
when they need to do so. In offline relationships—especially
the intimate ones in which social support is
exchanged—obligations to reciprocate and aid others may
persist, even when it is all one can do to cope with one's own
illness or life circumstance.

Interaction management at the level of individual expression
refers to the manner in which computer-mediated
communication allows us to craft the messages we share with
others, in ways that are often uncommon in face-to-face speech.
Far from being the cold and empty vessel for communication
that early theories and research described online interaction to
be, research and experience show that social and emotional
presence are real virtues of online groups. Computer-mediated
communication allows us to create messages asynchronously,
in the absence of our addressees, and provides editing capability.
These technological attributes facilitate the purposeful and
deliberate choice of words users employ as they describe
difficult issues or work to provide sensitive responses. Recent
research has documented that, in computer-mediated
communication sessions, users take more time and edit messages
more when they are addressing an audience that matters to them.
They engage greater cognitive resources and make messages
friendlier and more sophisticated when attempting to craft
impressions on others online [38]. Online communicators are
no less effective emotionally when relying on words alone than
are counterparts in face-to-face interactions, who have both
words and nonverbal cues at their disposal [39]. Indeed, one
respondent in Walther and Boyd's study [30] described the
communication in online support groups as “a purer form of
communication” than face-to-face interaction: “Writing is a lot
different means of communicating than we are all used to. Our
questions and answers are more articulate, more meaningful,
and can be viewed over and over again until we get the message.
It is my belief that the discussion is easier and healthier…” (p.
180).

Outcomes of Internet Communication
Attributes

What are the known and suspected effects of variations in the
attributes of cancer-related communication systems? Obviously,
the ultimate ends will be prevention, better decision making,
better health, and coping. In order to achieve these objectives,
communication must achieve intermediate-level outcomes such
as learning and social influence.

Learning
The presentational format in online health information programs
can affect learning of its content. Recent studies found that user

control enhances elaboration and learning of complicated
concepts that require understanding linkages between concepts.
However, user control also increases selective scanning of online
information that can interfere with learning, especially of simple
content that mainly requires comprehension and memory
[40,41]. To the extent that interactivity produces a sense of
mutuality and involvement, source credibility should be
enhanced, improving the believability of information conveyed.
Thus, interactive interfaces may be most effective when teaching
users complicated concepts that require deeper thought and
understanding of relationships between information. The
delivery of simple straightforward information may be most
effectively done with less interactivity, to insure that users learn
the information and do not miss it as they scan Web pages and
email messages.

Social Influence
Patient compliance is a problem in medicine and especially
when patient lifestyle changes are considered [42]. Explanations
for the success of compliance-gaining communication strategies
suggest that compliance depends on perceptions of reciprocity,
social obligation, and source credibility (built upon a sense of
relationship with the source, even in fleeting interchanges)
[43-45]. Interactive methods using telephone or interpersonal
contact for recruiting patients to health services such as smoking
cessation programs are much more successful than passive
recruiting methods that rely on mass media or direct mail [46].
Interactivity of online health information services has the
potential to create a sense of mutuality, connection, common
ground, and shared understanding, and, ultimately, participation
in medical decision making [47]. This should heighten positive
feelings toward health care providers and increase their
credibility and the trust placed in them [48,49] to improve
interpersonal influence [50,51]. The credibility of information
can also increase as a medium becomes “richer” in sensory
channels [52,53], such as when online systems utilize the
multimedia features of the World Wide Web. Alternatively,
new features related to the Web itself may promote or hinder
credibility, such as the top-level domain of a health Web site,
and the interaction effects of domain and the presence or absence
of advertisements [54]. As noted earlier, online services can
create a sense of privacy that may be important for promoting
the exchange of information, perceptions of reciprocity and
obligation, and ultimately compliance. Recently, one study was
able to implement Internet-based recruitment strategies for an
online smoking cessation program that were found to be more
effective than traditional nonelectronic ones [55]. It is important
to note, though, that the increasing amount of unsolicited email
or “spam” threatens to reduce the credibility of online
information. However, spam may mostly affect the credibility
of unsolicited online communication. Online communication
generated from known individuals or through a process called
permission-based marketing—where users agree to receive
follow-up information after obtaining services over the
Internet—should continue to have the potential to influence
[56].
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Two Exemplars

How do these attributes and their intermediary effects combine
to affect prevention, decision making, and coping? Two
examples are offered. Interactivity has been demonstrated to
have valuable direct and indirect effects in different Internet
systems related to cancer. We will review its indirect
relationship, through its effect on presence, further below. In
another case, interactivity in terms of tailoring specific
information for different computer users has been shown to
have positive effects on smoking prevention and smoking
cessation through its enhancement of learning and social
influence. Recent innovative uses of computerized and Internet
programs to prevent risk behaviors by adolescents have had
some success, including Web-based programs to reduce
adolescent smoking.

Interactivity, Learning, and Influence in “Consider
This”
An original online tutorial system, Consider This, was developed
by one of our authors and his colleagues to be part of school
curricula, with the following principles of interactivity in mind:
“[to] tailor program content to adolescents' intentions and
experiences with smoking to counter desires to try smoking,
provide support for not smoking in social contexts with
opportunities to smoke, and address experiences with cigarettes
that can promote further smoking…. Tailored content is
provided through software routines controlled by a backend
SQL database…allowing it to be delivered in real time as the
person uses the program” [57]. Interactivity and message
tailoring were facilitated by having adolescents respond to online
questions and by tracking their use of program activities.

The Consider This Web program featured 73 online activities
organized into six interactive multimedia modules based existing
smoking prevention and cessation programs for youth, as well
as other sources. The modules employed a host of interactive
activities using audio narration, sound effects, and music in
order to engage users' senses, and they featured attractive peer
models in order to engage adolescents' attention. The content
was “designed to create positive outcome expectancies for not
smoking, negative outcome expectations for smoking, and
self-efficacy expectations for avoiding or stopping tobacco use”
[57]. The activities in the modules provided non-directive
counseling with reasons for not smoking, and, employing the
interactivity of the system, matched smoking avoidance
arguments with core personal values through a motivational
interviewing technique.

Consider This was tested in parallel randomized efficacy trials
from 2001 to 2002 in the United States and Australia. The study
found evidence that Consider This was successful at moving
perceived norms and beliefs related to smoking in the desired
direction (ie, to be less favorable about smoking). There were
differences between the national samples in terms of specific
behavioral outcomes, but both samples showed a reduction in
intention to smoke—a critical variable in the age group
studied—among those who used the program.

Interactivity, Presence, and Coping in CHESS
For the past 15 years, a subset of our authors has been
developing and testing generations of an interactive cancer
communication system (ICCS) called CHESS (Comprehensive
Health Enhancement Support System). This ICCS is an online
system that integrates a range of services that can be described
as information (ask an expert, questions and answers, instant
library, resource guide, personal stories, Web links), support
(online discussion group, ask an expert, personal stories), and
skills building (journaling, decision making, action planning,
managing distress, healthy relating). Over a series of randomized
clinical trials, this ICCS has demonstrated significant
improvements in cancer patients' quality of life, especially for
underserved audiences [58].

As part of the activities of the Center of Excellence for Cancer
Communication Research (funded by the National Cancer
Institute), research and development over the last year have
been directed toward amplifying a sense of presence in the
CHESS system. In the following discussion we review the
relationship between presence and interactivity, the methods
intended to heighten cancer patients' sense of presence in this
specific ICCS, how this sense might mediate effects on quality
of life, and how these mediation effects may be measured.

A major strength of this and similar ICCS programs is that they
are indeed systems. Whereas most websites provide a single
approach to content, forcing a user to browse from site to site
to meet different kinds of needs, an integrated system of services
meets the varying needs of its users (eg, a breast cancer patient)
at different times and in different situations. The systems
approach not only makes it far easier for users to find what they
need, but it may also encourage them to see connections between
physical, emotional, and social aspects of their illness.

CHESS is also interactive in the sense that it maximizes
opportunities for user control and allows users to feel that the
ICCS is responsive to them [59]. Lee's argument that there is
an inextricable link between interactivity and social presence
[24] dictates that interactivity is likely a necessary condition
for online presence to occur. However, dealing with the
relationship between interactivity and presence raises some
distinctions within interactivity that must be considered. One
current project is attempting to decompose CHESS to determine
which kinds of content are responsible for its benefits. From
this perspective, despite the depth and quality of CHESS
modules during the past decade, and its characterization as a
purportedly “interactive” medium, dividing the many services
into distinct elements makes it evident that the various
components represent three very different kinds of interactivity,
which can be understood through the following three metaphors.

• The ICCS as a “book index”: Users control where they go,
but the system is not proactive.

• The ICCS as a “telephone”: The system connects human
users (via email, bulletin boards, Web logs).

• The ICCS as “coach/collaborator”: The system tracks and
remembers the user and responds in accord with that history.

This breakdown makes several conclusions stand out. First,
connections to real individuals have been an important part of
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CHESS from the beginning, but the recognition of the
contributions these connections make to social presence and its
potential benefits are just becoming clear. Second, new
developments and expansions of what were rudimentary
capabilities have the opportunity to create a virtual social
presence of the CHESS system itself, and new designs are being
undertaken with presence explicitly in mind.

A prime example of connection to other real people is CHESS's
bulletin-board style Discussion Group, which has always been
a central focus for users, often accounting for two-thirds or more
of all uses of the system [58]. Drawing on many of the attributes
enumerated above, patients report in many ways that it is not
merely the additional information that sharing experiences
provides that is important about the Discussion Group. Instead,
there is a sense of community and social support. In other words,
breast cancer patients see the CHESS Discussion Group as
providing social presence through connecting them with other
real women. Similar reactions occur to Ask an Expert, in which
users can write questions that a human expert (usually a Cancer
Information Service information specialist) will answer within
24 to 48 hours. Here, the social presence is again in the
connection with another real person, but with a professional
rather than a peer.

Social presence should also increase as CHESS expands
coaching and adds collaborating to its services. Implementations
such as Action Plan and Decision Aid have always provided
guidance for users making decisions or attempting behavior
change. But the construction of additional modules, such as
Managing Distress and Healthy Relating, adds the tools for
much more assessment and feedback, based both on users'
response choices and on their individual situations and
perceptions. That is, to effectively “coach” a patient who is
developing and beginning to employ new skills, the system will
provide example situations and evaluate patient response
choices. Although there is no human behind the machine in this
case, this clearly still meets the criterion of interactivity through
interdependent exchange of information since the patient gets
feedback and guidance from the system.

The “collaborator” role of tailoring the system to the patient is
a fresh addition to CHESS. Whereas tailoring attempts such as
Consider This and others deliver the most relevant and beneficial
message to a user [60], such an approach is not appropriate for
a large system of information, support, and tools designed to
be used repeatedly over time. As things change over time, the
appropriate message must change too. As in all tailoring, CHESS
assesses the user's situation and status, and then the system uses
that information to help the user get to the content that will be
most relevant and beneficial.

Future CHESS Research
It would be unfair to present the initial CHESS system as a
full-fledged expert system, but the constraints and
commonalities of the breast cancer situation offer the
opportunity to do a great deal with relatively simple algorithms.
For example, knowing the calendar of a woman's treatment plan
(obtained from the medical record at recruitment and alterable
by the user at any time) allows us to present a narrow set of
treatment tips that match what the woman is experiencing, or

will shortly experience. Beyond this, she is encouraged to report
her current emotional and functional status and concerns, which
further allows the system to recommend a narrower version of
CHESS content that is better suited to her. To keep this
functioning, her personal home page contains a link (“What
CHESS knows/assumes about you”) so that she can review and
alter this at any time. She can also elect to turn off tailoring and
use the system in “index” mode. And as with coaching, these
collaborations should provide considerable virtual social
presence.

However, beyond connection to real others and the virtual
presence of a coach/collaborator, investigation of social presence
within CHESS has revealed other potentially fruitful avenues.
It is possible that even an effective Google search can create a
sense of presence; the AskJeeves search engine, which shows
what queries other users have recently made, seems designed
to do just that. If search engine sites can create presence, we
need to reconsider the nature of agency as a necessary condition.
Perhaps the social presence some people experience from
Google stems from its typical performance of providing both
highly appropriate links and some surprise or unpredictability
in what it returns. Alternatively, highly experienced Google
users probably understand its algorithm and may be finding
presence in the feeling that its results provide a sense of
collective behavior of many Web users.

Attention should focus on the combination of two
attributes—appropriateness and unpredictability of response.
A “book index” type of ICCS takes the user directly to highly
appropriate but very predictable content. Other humans posting
to discussion groups provide appropriate (though variable)
responses to the user, but with some degree of unpredictability
that is characteristic of independent agency. Programming-based
coaching or collaborating can potentially be both highly
appropriate and unpredictable, though achieving this is difficult
and errors can be costly.

Perceptions and Mediation
For the most part, breast cancer patients are likely to experience
CHESS's social presence because of the Discussion Group's
ability to connect them with other women, the coaching of
skill-training components, and the collaboration of tailoring
CHESS to their situation. Based on the following assumptions,
several hypotheses can be articulated regarding the kinds of
perceptions that will then mediate greater CHESS effects:

• The Discussion Group, especially, should produce a sense
of community with shared experiences.

• A variety (or combination) of CHESS interactive
components should provide some sense that the patient is
being watched over and protected, no matter whether it is
a group of real women who are keeping track of her or a
computer coach/collaborator.

• With Ask an Expert as well as the computer
coach/collaborator, this protection comes with the additional
perception of expert reliability and power. However, for
some patients, support from fellow cancer patients is
particularly powerful because of the expertise of having
been or currently being cancer patients themselves [61,62].
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These perceptions should lead to several mediating effects that
will then lead to an increase in the degree to which CHESS
affects such things as emotional well-being, functional
well-being, information competence, and effective interaction
with health care providers. Hypothetically, all these perceptions,
especially if they are enhanced by perceived expertise, should
buffer negative affect. This is important because negative affect
can be debilitating and can shut off effective coping behaviors.
Also, the encouragement and support provided should bolster
self-efficacy, the sense that the individual is capable of effective
actions. Further, guidance from the collaborator should focus
patients' use of CHESS on more effective varieties of use [63].
For example, use of Discussion Group appears to be more
beneficial if combined with the use of other kinds of CHESS
services or if the user is an active contributor instead of just
“lurking” and reading messages [64]. Finally, by providing
patients more individually relevant information and tools, the
perceived utility of CHESS content should be greatly enhanced
overall, which should increase system “stickiness.” In past
studies, substantial proportions of patients have used CHESS
for only a few weeks and then discontinued use. Some of them
may well have gotten all they needed from the system. Others
probably would have benefited from returning as their situations
changed (eg, as treatment continued or ended), and greater
stickiness should enhance this.

Caveats

The preceding review has focused on structural system and
social characteristics of several types of interactive online health
information systems and has discussed the potential benefits of
various combinations among them. While this review has
focused on characteristics of the online modality, it is important
to recognize that communicators often effectively compensate
for structural shortfalls if given adequate time and motivation
[23,65] and adapt technology to existing communication practice
[66-68]. The combination of communication outcomes, modality
features, and audience characteristics will determine the success
of Internet health information programs.

Clearly, a bias throughout much of the above has been that
social presence is desirable and that ICCS designers should
enable users to perceive it as much as possible. In part, this
results from the perception that current ICCS users are likely
to experience relatively little social presence, so that increasing
it would clearly be a step in the right direction.

Nonetheless, we must recognize that social presence is not
automatically desirable here or in other computer-based health
enhancement systems. Patients may regard the social presence
as an unwelcome “big brother” who knows too much about

them or is being too intrusive. And errors (responding
inappropriately to user) could undermine system credibility or
produce boomerang effects.

The response so far has been to push forward, but with several
safeguards. First, the CHESS project is pilot testing the tailoring
mechanisms in paper prototype and pilot versions with prior
CHESS users to try to establish what levels of system activity
stimulate presence perceptions without producing negative
reactions. And, second, even when new additions to the system
roll out, plans call for users to be allowed to turn off or avoid
these features at their own discretion.

Another final caveat is raised by the emerging problem of low
return use or drop off in use of online health information
systems. Many of the programs evaluated recently depended
upon the user to initiate contact and “pull” information from
them, and there was no guarantee that the at-risk population
would use them just because they were available, even when
assigned to do so [1,7]. Low use can reduce the effectiveness
of Internet health information systems [6,7,10,69]. There is
scant information on the factors that improve website use; use
may be higher among young users, those recently diagnosed
with a disease, and users expressing intentions to change or who
are actually making a change [70]. Some advertising researchers
have speculated that interactivity of these systems increases
return visits [71]. Recently, a few researchers have observed
that email notifications (a crude form of interactivity) increased
use of Internet health programs [9,10,72].

Conclusions

Continued study of the efficacy of online health information
systems is essential because they are expensive to create and
governmental and non-governmental health organizations are
quickly embracing them. Different levels of access to the
Internet can present barriers to the production and delivery of
these systems [69,73]. Fortunately, many of the disparities in
Internet access based on gender, race, and socioeconomic
circumstances have shrunk substantially in the United States:
Internet access is nearly universal in schools [74] and is present
in over half of US households [75]. Government and
nongovernmental organizations that seek to deliver health
information must have a good understanding of how to deploy
the features of online health information systems most
effectively, about which, unfortunately, current knowledge is
limited. There is a risk that health professionals will become
disenchanted with these Internet health information systems
unless researchers test how the features affect important
outcomes that determine the health of populations.

Conflicts of Interest
None declared.

References

1. Baranowski T, Baranowski JC, Cullen KW, Thompson DI, Nicklas T, Zakeri IE, et al. The Fun, Food, and Fitness Project
(FFFP): the Baylor GEMS pilot study. Ethn Dis 2003;13(1 Suppl 1):S30-S39. [Medline: 22598661]

J Med Internet Res 2005 | vol. 7 | iss. 3 | e33 | p. 7http://www.jmir.org/2005/3/e33/
(page number not for citation purposes)

Walther et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22598661&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


2. Glasgow RE, Barrera M, McKay HG, Boles SM. Social support, self-management, and quality of life among participants
in an internet-based diabetes support program: a multi-dimensional investigation. Cyberpsychol Behav 1999;2:271-281.

3. Oenema A, Brug J, Lechner L. Web-based tailored nutrition education: results of a randomized controlled trial. Health
Educ Res 2001 Dec;16(6):647-660. [Medline: 21639060] [doi: 10.1093/her/16.6.647]

4. Prochaska JJ, Zabinski MF, Calfas KJ, Sallis JF, Patrick K. PACE+: interactive communication technology for behavior
change in clinical settings. Am J Prev Med 2000 Aug;19(2):127-131. [Medline: 20374697] [doi:
10.1016/S0749-3797(00)00187-2]

5. Celio AA, Winzelberg AJ, Wilfley DE, Eppstein-herald D, Springer EA, Dev P, et al. Reducing risk factors for eating
disorders: comparison of an Internet- and a classroom-delivered psychoeducational program. J Consult Clin Psychol 2000
Aug;68(4):650-657. [Medline: 20421145] [doi: 10.1037//0022-006X.68.4.650]

6. Robinson PH, Serfaty MA. The use of e-mail in the identification of bulimia nervosa and its treatment. Eur Eat Disord Rev
2001;9(3):182-193. [doi: 10.1002/erv.411]

7. Winzelberg AJ, Eppstein D, Eldredge KL, Wilfley D, Dasmahapatra R, Dev P, et al. Effectiveness of an Internet-based
program for reducing risk factors for eating disorders. J Consult Clin Psychol 2000 Apr;68(2):346-350. [Medline: 20242408]
[doi: 10.1037//0022-006X.68.2.346]

8. Zabinski MF, Pung MA, Wilfley DE, Eppstein DL, Winzelberg AJ, Celio A, et al. Reducing risk factors for eating disorders:
targeting at-risk women with a computerized psychoeducational program. Int J Eat Disord 2001 May;29(4):401-408.
[Medline: 21181716] [doi: 10.1002/eat.1036]

9. Tate DF, Jackvony EH, Wing RR. Effects of Internet behavioral counseling on weight loss in adults at risk for type 2
diabetes: a randomized trial. JAMA 2003 Apr 9;289(14):1833-1836 [FREE Full text] [doi: 10.1001/jama.289.14.1833]
[Medline: 22571311]

10. Tate DF, Wing RR, Winett RA. Using Internet technology to deliver a behavioral weight loss program. JAMA 2001 Mar
7;285(9):1172-1177. [Medline: 21154341] [doi: 10.1001/jama.285.9.1172]

11. Fisher KJ, Severson HH, Christiansen S, Williams C. Using interactive technology to aid smokeless tobacco cessation: a
pilot study. American Journal of Health Education 2001;32:332-342.

12. Woodruff SI, Edwards CC, Conway TL, Elliott SP. Pilot test of an Internet virtual world chat room for rural teen smokers.
J Adolesc Health 2001 Oct;29(4):239-243. [Medline: 21472320] [doi: 10.1016/S1054-139X(01)00262-2]

13. Buller D. Interactivity in computer-based health communication programs. Presented at: NCI Conference on the Search
for Interdisciplinary Understanding of Online Cancer Services; April 2, 2004; Clearwater, Fla.

14. Biocca F. Virtual reality technology: a tutorial. J Commun 1992;42:23-72.
15. Burgoon JK, Bonito J, Bengtsson B, Ramirez A, Dunbar NE, Miczo N. Testing the interactivity model: communication

processes, partner assessments, and the quality of collaborative work. J Manage Inform Syst 2000;16:35-38.
16. Palmer MT. Interpersonal communication and virtual reality: mediating interpersonal relationships. In: Biocca F, Levy

MR, editors. Communication in the Age of Virtual Reality. Hillsdale, NJ: Lawrence Erlbaum Associates; 1995:277-299.
17. Rafaeli S. Interactivity: from new media to communication. In: Hawkins RP, Wiemann JM, Pingree S, editors. Advancing

Communication Science: Merging Mass and Interpersonal Processes. Newbury Park, Calif: Sage; 1988:110-134.
18. Hall JR, Ax B, Brown M, Buller DB, Woodall WG, Borland R. Challenges to producing and implementing the Consider

This web-based smoking prevention and cessation program. Electronic Journal of Communication 2001;11.
19. Garrud P, Chapman IR, Gordon SA, Herbert M. Non-verbal communication: evaluation of a computer-assisted learning

package. Med Educ 1993 Nov;27(6):474-478. [Medline: 94268338]
20. Graziadei WD, McCombs GM. The 21st century classroom-scholarship environment: what will it be like? Journal of

Educational Technology Systems 1994;24:97-112.
21. King P. Course development on the World Wide Web. New Directions Adult Cont Educ 1998;78(78):25-32.
22. Schmitz J, Rogers EM, Phillips K, Paschal D. The public electronic network (PEN) and the homeless in Santa Monica. J

Appl Commun Res 1995;23:26-43.
23. Walther JB. Computer-mediated communication: impersonal, interpersonal, and hyperpersonal interaction. Commun Res

1996;23:3-43.
24. Lee KM. Presence, explicated. Commun Theor 2004;14(1):27-50.
25. Braithwaite DO, Waldron VR, Finn J. Communication of social support in computer-mediated groups for persons with

disabilities. Health Commun 1999;11:123-151.
26. Wright K. Perceptions of on-line support providers: an examination of perceived homophily, source credibility,

communication and social support within on-line support groups. Communication Quarterly 2000;48:44-59.
27. Lea M, Spears R. Paralanguage and social perception in computer-mediated communication. Journal of Organizational

Computing 1992;2:321-341.
28. Turner JW, Grube JA, Meyers J. Developing an optimal match within online communication: an exploration of CMC

support communities and traditional support. J Commun 2001;51(2):231-251. [doi: 10.1093/joc/51.2.231]
29. Slater MD, Buller DB, Waters E, Archibeque M, Leblanc M. A test of conversational and testimonial messages versus

didactic presentations of nutrition information. J Nutr Educ Behav 2003;35(5):255-259. [Medline: 22885031]

J Med Internet Res 2005 | vol. 7 | iss. 3 | e33 | p. 8http://www.jmir.org/2005/3/e33/
(page number not for citation purposes)

Walther et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21639060&dopt=Abstract
http://dx.doi.org/10.1093/her/16.6.647
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20374697&dopt=Abstract
http://dx.doi.org/10.1016/S0749-3797(00)00187-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20421145&dopt=Abstract
http://dx.doi.org/10.1037//0022-006X.68.4.650
http://dx.doi.org/10.1002/erv.411
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20242408&dopt=Abstract
http://dx.doi.org/10.1037//0022-006X.68.2.346
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21181716&dopt=Abstract
http://dx.doi.org/10.1002/eat.1036
http://jama.ama-assn.org/cgi/pmidlookup?view=long&pmid=12684363
http://dx.doi.org/10.1001/jama.289.14.1833
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22571311&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21154341&dopt=Abstract
http://dx.doi.org/10.1001/jama.285.9.1172
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21472320&dopt=Abstract
http://dx.doi.org/10.1016/S1054-139X(01)00262-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=94268338&dopt=Abstract
http://dx.doi.org/10.1093/joc/51.2.231
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22885031&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


30. Walther JB, Boyd S. Attraction to computer-mediated social support. In: Lin CA, Atkin D, editors. Communication
Technology and Society: Audience Adoption and Uses. Cresskill, NJ: Hampton Press; 2002:153-188.

31. Granovetter M. The strength of weak ties. Am J Sociol 1973;18(6):1360-1380. [doi: 10.1086/225469]
32. LaGaipa JJ. The negative effects of informal social support systems. In: Duck S, Silver RC, editors. Personal Relationships

and Social Support. London: Sage; 1990:122-139.
33. Albrecht TL, Burleson BR, Goldsmith D. Supportive communication. In: Knapp ML, Miller GR, editors. Handbook of

Interpersonal Communication, 2nd edition. Thousand Oaks, Calif: Sage; 1994:419-449.
34. Bacard A. Anonymous remailer FAQ. URL: http://www.andrebacard.com/remail.html [accessed 2005 Feb 14]
35. Askov EN, Clark CJ. Using computers in adult literacy instruction. J Reading 1991;34:434-438.
36. Mckay HG, Feil EG, Glasgow RE, Brown JE. Feasibility and use of an Internet support service for diabetes self-management.

Diabetes Educ 1998;24(2):174-179. [Medline: 98216194]
37. Weinberg N, Schmale J, Uken J, Wessel K. Online help: cancer patients participate in a computer-mediated support group.

Health Soc Work 1996 Feb;21(1):24-29. [Medline: 96211911]
38. Walther JB. Selective self-presentation in computer-mediated communication. Presented at: The National Communication

Association Conference; November 4-7, 1999; Chicago, Ill.
39. Walther JB, Loh T, Granka L. Let me count the ways: the interchange of verbal and nonverbal cues in computer-mediated

and face-to-face affinity. J Lang Soc Psychol 2005;24(1):36-65. [doi: 10.1177/0261927X04273036]
40. Eveland WP, Dunwoody S. User control and structural isomorphism or disorientation and cognitive load? Learning from

the web versus print. Commun Res 2001;28:48-78.
41. Eveland WP, Dunwoody S. The investigation of elaboration and selective scanning as mediators of learning from the web

versus print. J Broadcasting Electr Media 2002;46:34-53.
42. Eraker SA, Kirscht JP, Becker MH. Understanding and improving patient compliance. Ann Intern Med 1984

Feb;100(2):258-268. [Medline: 84102752]
43. Bettinghaus EP, Cody MJ. Persuasive Communication. New York, NY: Holt Rinehart & Winston; May 1, 1987.
44. Buller DB, Aune RK. The effects of vocalics and nonverbal sensitivity on compliance: a speech accommodation theory

explanation. Hum Commun Res 1988;14:301-332.
45. Roloff ME. Communication and reciprocity within intimate relationships. In: Roloff ME, Miller GR, editors. Interpersonal

Processes: New Directions in Communication Research. Beverly Hills, Calif: Sage; 1987:11-38.
46. Mcdonald PW. Population-based recruitment for quit-smoking programs: an analytic review of communication variables.

Prev Med 1999 Jun;28(6):545-557. [Medline: 99332631] [doi: 10.1006/pmed.1998.0479]
47. Krauss RM, Fussell SR, Chen Y. Coordination of perspective in dialogue: intrapersonal and interpersonal processes. In:

Markova I, Graumann CG, Foppa K, editors. Mutualities in Dialogue. Cambridge: Cambridge University Press; 1995:124-145.
48. Burgoon JK, Newton DA. Applying a social meaning model to relational messages of conversational involvement: comparing

participant and observer perspectives. Southern Communication Journal 1991;56:96-113.
49. Stiff JB, Kim HJ, Ramesh CN. Truth-biases and aroused suspicion in relational deception. Presented at: Annual Meeting

of the International Communication Association; May 1989; San Francisco, Calif.
50. Burgoon JK, Birk T. Nonverbal behaviors, persuasion, and credibility. Hum Commun Res 1990;17:140-169.
51. McGuire WJ. Attitudes and attitude change. In: Lindzey G, Aronson E, editors. Handbook of Social Psychology Vol. II:

Special Fields and Application. New York, NY: Random House; 1985:233-246.
52. Barefoot JC, Strickland LH. Conflict and dominance in television-mediated interactions. Hum Relat 1992;35:559-565.
53. Fowler GB, Wackerbarth ME. Audio teleconferencing versus face-to-face conferencing: a synthesis of the literature. Western

Journal of Speech Communication 1980;44:236-252.
54. Walther JB, Wang Z, Loh T. The effect of top-level domains and advertisements on health web-site credibility. J Med

Internet Res 2004 Sep 3;6(3):e24 [FREE Full text] [Medline: 15471750] [doi: 10.2196/jmir.6.3.e24]
55. Feil EG, Noell J, Lichtenstein E, Boles SM, Mckay HG. Evaluation of an Internet-based smoking cessation program: lessons

learned from a pilot study. Nicotine Tob Res 2003 Apr;5(2):189-194. [Medline: 22631392]
56. Godin S. Permission Marketing: Turning Strangers Into Friends And Friends Into Customers. New York, NY: Simon &

Schuster; 2003.
57. Buller DB, Borland R, Woodall WG, et al, editors. Arresting Smoking Uptake: Randomized Trials on Consider this, a

Tailored Internet-Delivered Smoking Prevention Program for Adolescents 2005. [Manuscript submitted for publication].
58. Gustafson DH, Hawkins R, Pingree S, Mctavish F, Arora NK, Mendenhall J, et al. Effect of computer support on younger

women with breast cancer. J Gen Intern Med 2001 Jul;16(7):435-445. [Medline: 21412029] [doi:
10.1046/j.1525-1497.2001.016007435.x]

59. Rimal R, Flora J. Interactive technology attributes in health promotion. In: Street RL, Gold WR, Manning T, editors. Health
Promotion and Interactive Technology: Theoretical Applications and Future Directions. Mahwah, NJ: Erlbaum; 1997:19-38.

60. Kreuter MW, Strecher VJ, Glassman B. One size does not fit all: the case for tailoring print materials. Ann Behav Med
1999;21(4):276-283. [Medline: 20186211]

61. Gustafson DH, Hawkins R, Boberg E, et al. Impact of a patient-centered, computer-based health information/support system.
Am J Prev Med 1999;16(1):1-9.

J Med Internet Res 2005 | vol. 7 | iss. 3 | e33 | p. 9http://www.jmir.org/2005/3/e33/
(page number not for citation purposes)

Walther et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1086/225469
http://www.andrebacard.com/remail.html
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=98216194&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=96211911&dopt=Abstract
http://dx.doi.org/10.1177/0261927X04273036
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=84102752&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=99332631&dopt=Abstract
http://dx.doi.org/10.1006/pmed.1998.0479
http://www.jmir.org/2004/3/e24/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15471750&dopt=Abstract
http://dx.doi.org/10.2196/jmir.6.3.e24
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22631392&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21412029&dopt=Abstract
http://dx.doi.org/10.1046/j.1525-1497.2001.016007435.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20186211&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


62. Shaw BR. The Functions and Influence of Insightful Disclosure Within Computer Mediated Support Groups on Women
With Breast Cancer [dissertation]. Madison, WI: University of Wisconsin-Madison; 2000.

63. Pingree S, Hawkins RP, McTavish F, Gustafson DH. How rural and minority breast cancer patients use CHESS. Presented
at: APA Conference on Enhancing Outcomes in Women's Health: Translating Psychosocial and Behavioral Research into
Primary Care, Community Interventions, and Health Policy; February 21-23, 2002; Washington, DC.

64. McTavish F. The Effects of Different Kinds of Discussion Group Use [master's thesis]. Madison, Wis: University of
Wisconsin-Madison; 2004.

65. Chilcoat Y, Dewine S. Teleconferencing and interpersonal communication perception. J Appl Commun Res 1985;18:14-32.
66. Poole MS, Holmes M, Watson R, DeSanctis G. Group decision support systems and group communication: a comparison

of decision making in computer-supported and non-supported groups. Commun Res 1993;20:176-213.
67. Poole MS, DeSanctis G. Microlevel structuration in computer-supported group decision making. Hum Commun Res

1992;19:5-49.
68. Watson R, DeSanctis G, Poole MS. Using a GDSS to facilitate group consensus: some intended and unintended consequences.

MIS Quarterly 1988;12:463-478.
69. Mckay HG, Glasgow RE, Feil EG, Boles SM, Barrera MJ. Internet-based diabetes self-management and support: initial

outcomes from the diabetes network project. Rehabil Psychol 2002;47(1):31-48. [doi: 10.1037//0090-5550.47.1.31]
70. Feil EG, Glasgow RE, Boles S, Mckay HG. Who participates in Internet-based self-management programs? A study among

novice computer users in a primary care setting. Diabetes Educ 2000;26(5):806-811. [Medline: 21021526]
71. McMillian SJ, Hwang J, Lee G. Effects of structural and perceptual factors on attitudes toward the website. J Advertising

Res 2003;43:400-409.
72. Woodall WG, Buller DB, Waters E, et al. Email notification and website use: results from a trial of a prevention website.

Presented at: Annual Meeting of the Society for Prevention Research; June, 2004; Quebec City, Quebec, Canada.
73. Kalichman SC, Weinhardt L, Benotsch E, Cherry C. Closing the digital divide in HIV/AIDS care: development of a

theory-based intervention to increase Internet access. AIDS Care 2002 Aug;14(4):523-537. [doi:
10.1080/09540120220133044] [Medline: 22193370]

74. DeBell M, Chapman C. Computer and internet use by children and adolescents in 2001: statistical analysis report NCES
2004-014. Washington, DC: National Center for Education Statistics, US Department of Education, Institute of Education
Sciences; 2003. URL: http://nces.ed.gov/pubs2004/2004014.pdf [accessed 2005 May 30]

75. ; US Department of Commerce, Economics and Statistics Administration, National Telecommunications and Information
Administration. A Nation Online: How Americans Are Expanding Their Use of The Internet. Washington, DC: US
Department of Commerce, Economics and Statistics Administration, National Telecommunications and Information
Administration; 2002.

Abbreviations
CHESS: Comprehensive Health Enhancement Support System
ICCS: interactive cancer communication system

submitted 14.02.05; peer-reviewed by D Cook, J Gregg; comments to author 28.06.05; revised version received 15.02.05; accepted
19.02.05; published 01.07.05

Please cite as:
Walther JB, Pingree S, Hawkins RP, Buller DB
Attributes of Interactive Online Health Information Systems
J Med Internet Res 2005;7(3):e33
URL: http://www.jmir.org/2005/3/e33/
doi: 10.2196/jmir.7.3.e33
PMID: 15998624

© Joseph B Walther, Suzanne Pingree, Robert P Hawkins, David B Buller. Originally published in the Journal of Medical Internet
Research (http://www.jmir.org), 1.7.2005. Except where otherwise noted, articles published in the Journal of Medical Internet
Research are distributed under the terms of the Creative Commons Attribution License
(http://www.creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited, including full bibliographic details and the URL (see "please cite as" above), and
this statement is included.

J Med Internet Res 2005 | vol. 7 | iss. 3 | e33 | p. 10http://www.jmir.org/2005/3/e33/
(page number not for citation purposes)

Walther et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1037//0090-5550.47.1.31
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21021526&dopt=Abstract
http://dx.doi.org/10.1080/09540120220133044
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22193370&dopt=Abstract
http://nces.ed.gov/pubs2004/2004014.pdf
http://www.jmir.org/2005/3/e33/
http://dx.doi.org/10.2196/jmir.7.3.e33
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15998624&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

