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Abstract

This paper focuses on the Internet as a tool for enhancing behavior and lifestyle changes to reduce the burden of cancer at a
population level. The premise of this paper is that the Internet can and should be leveraged to bridge the chasm between basic
science, clinical trials, and public health. Our focus is specifically on the opportunity to disseminate effective behavioral science
interventions via the Internet in order to decrease the prevalence of behaviora risk factors for cancer. The examples herein are
primarily drawn from tobacco usetoillustrate issuesthat can be applied more generally to other behavioral risk factorsfor cancer.
Four areas will be addressed: (1) the scientific basis and rationale for delivering lifestyle behavior change interventions via the
Internet; (2) the need to determinethe quality of Internet interventions; (3) methodological considerationsin conducting evaluations
of Internet interventions; and (4) recommendations for a transdisciplinary approach to Internet intervention development and
evaluation.
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Cancer and Behavior

Cancer isthe second leading cause of death in the United States,
accounting for 23% of all deaths [1]. In 2004, approximately
563700 people were expected to die of cancer, and the overall
costs for cancer in 2003 have been estimated at $189.5 billion
[2]. Behavior plays a key role in many aspects of cancer from
prevention through treatment through survivorship [3].
Specifically, tobacco use, poor diet, physical inactivity, alcohol
abuse, overexposure to sunlight, and risky sexual activity are
associated with 50% to 70% of all cancers [4]. Trandated to
actual numbers, between 281000 and 395000 cancer deaths
each year are entirely preventable. Tobacco use is the largest
contributor to the cancer burden, accounting for one third of all
cancer deaths and 87% of lung cancer deaths each year [2].

http://www.jmir.org/2005/3/e26/
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Prevalence of Behavioral Risk Factors

Millions of Americans continue to engage in risky behaviors
and fail to proactively adopt protective behaviors for cancer.
Approximately 23% of adults smoke[2]. Lessthan onein four
adults eats the recommended servings of fruits and vegetables,
and about 38% of all adults do not engage in any physical
activity during their leisure time[2]. The prevalence of obesity
has increased to 28% for men and 33% for women [2].

In addition to engaging in behaviors that put them at risk for
cancer, many adults do not follow recommended cancer
screening guidelines. Cancer screening has been shown to reduce
mortality from cancers of the breast, uterine cervix, colon, and
rectum through early detection and treatment [2]. Yearly
mammograms are recommended for all women beginning at
age 40, yet the preval ence of mammography inwomen 40 years
and older was only 62% in 2000 [5]. Annual fecal occult blood
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tests and flexible sigmoidoscopy every five years are
recommended for colorectal cancer screening for adults age 50
and over. In 2002, only 22% of age-appropriate adults received
a feca occult blood test, and 41% underwent flexible
sigmoidoscopy [5].

The Need for Improved Dissemination

Significant reductions in the burden of cancer are possible
through changesin health behaviors. It has been estimated that
the rate of new cancer cases would decline by 19% and therate
of cancer deaths would decline by 29% if proven behavior
change interventions were put into practice [6]. Effective and
rigorously tested interventions do exist for reducing tobacco
use[7], increasing physical activity [8], reducing sun exposure
[9], and reducing acohol misuse [10]. Although these
interventions have been effective in producing meaningful (and
at times sustainable) behavior changein clinica trials, they need
to be proactively marketed, disseminated, and made accessible
on amuch larger scaleif they are to make a population impact
on cancer. The impact of behavioral interventions on cancer
prevention and control is limited by the failure to transfer
evidence-based findings into the widespread delivery of both
individual and population health care. It has been estimated that
Americans receive only about half of recommended medical
care [11]. As stated in a recent report by the Institute of
Medicine, “The American health caredelivery systemisin need
of fundamental change.... The care delivered is not, essentially,
the care we should receive.... Between the health care we have
and the care we could have lies not just a gap, but a chasm...”

[12] (p. D).

Opportunities of the Internet for Cancer
Prevention and Control

Consumer Demand for Online Health I nfor mation

The Internet may be the most important dissemination vehicle
to improve individual and overall public health at reasonable
societal cost. Breakthroughs in informatics and computer
technology come at an opportune time to advance individual
level behavior change on a population-wide basis. With
thousands of health-related Web sitesin existence, the Internet
now plays a meaningful role in the health care system and is
increasingly availableto those with lower incomes and education
[13]. Approximately 80% of adult Internet users (estimated at
93 million Americans) have searched for health information
[14]. The majority looks for information on a specific disease
or condition, and many users report looking for information
related to lifestyle behavior change: 36% have searched for
information on exercise or fitness, 10% for sexua health
information, and 6% for information on how to quit smoking
[14]. Six percent of 93 million trandatesto morethan 5.5 million
individualswho have |ooked for smoking cessation information.
Not surprisingly, individuals living with a chronic illness or
disability are morelikely to search for health information online
than those who are healthy (85% vs 61%). The majority of
health information seekers search for information every few
months or less, primarily around a specific health concern. For
those who do not have access to a health care provider,
information and treatment resources on the Internet may
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represent their only contact with the health care system. These
data paint a clear and promising picture of a strong market
demand for accessible health information.

Individual L evel Behavior Change

Tailored print materials[15-18] and interactive behavior change
programs [19] have been shown to have modest efficacy
compared to moreintensive, clinical programs. However, given
the increasing penetration of the Internet in the United States
(68.3% as of December 2004 [20]), deivery of such
interventions via the Internet (mass customization) can reach
much larger numbers of individuals than clinical trials,
ultimately affecting population impact (impact = reach x
efficacy [21]). Much work has been done to trandlate proven
clinic-based interventionsinto more broadly available programs.
However, the knowledge base in tailored and interactive
behavior change programs has not been rigorously tested within
the unique context of the Internet. It is critically important that
interventions are evaluated within the dissemination context
within which they will be used because interventions eval uated
in clinical settings or in other modalities (eg, print) may not
generalize to the Internet.

Systems L evel Behavior Change

The Internet and related data management systems can aso be
used at higher organizational levels to impact the broader
socioenvironmental context within which individual cancer
prevention behaviors occur. For example, Internet-based systems
can be used to conduct assessment and surveillance within
communities, worksites, or schools; to evaluate baseline
provision of best practice services; and to track critical targets
to achieve cancer prevention and treatment goals in real time.
Specific to behavioral risk factors, the Internet can be used to
remind primary care physicians to counsel their high-risk
patients to change risky behaviors and to get age-appropriate
screensdonefor uterine, breast, prostate, and colorectal cancer.
It can produce “report cards’ regarding the percentage of
hospitals, worksites, schools, and communities that meet
minima standards (eg, HEDIS, JCAHO) for providing
behavioral change interventions. The Internet can also be used
asatool totest market new interventions, to conduct qualitative
research (eg, focus groups, targeted social marketing research),
and to gather program and process utilization datain preliminary
research studies (eg, [22]).

Integrating Internet ApproachesintotheHealth Care
System

I nternet technology alone will not, in and of itself, be sufficient
to reduce the cancer burden at the population level. Rather, the
Internet should be conceptualized as a tool embedded within
the context of the health care and the public health delivery
systems and the direct-to-consumer marketing movement. The
“Push-Pull” model for trandating evidence-based health and
behavior research into practice put forth by Orleanset al [23,24]
provides a useful framework for thinking about the role of the
Internet in cancer prevention and control. The model proposes
three activities that are crucial to the dissemination of
evidence-based care: (1) “push” of science by proving or
improving an intervention for wide population use; (2) “pull”
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for science by boosting market demand for proven interventions;
and (3) building the capacity of relevant systems to deliver or
implement them. For those who are actively seeking information
viathe Internet, there is clearly market demand, or “pull,” for
tailored, evidence-based interventions that educate and empower
consumers. However, for the vast majority of those at high risk
(especidly thosein low socioeconomic and underserved groups)
who are not actively seeking information online, the Internet
needsto be conceptualized as simply another channel to “ push”
evidence-based interventions. Internet-based approaches to
cancer prevention and control need to be thoughtfully integrated
with efforts from third party payers, for-profit ventures,
employers, clinicians, and health care and public health
practitioners. Although the Internet has great potential to
significantly improve public health and reduce the burden of
cancer, there are significant challenges that must be overcome
before this potential is realized.

Challenges of the Internet for Cancer
Prevention and Control

Challenge #1: Quality

Despite the clear role that the Internet now plays in the health
care system, there are no data on the impact that the thousands
of health-related Web sites have had on public health [25]. Few
randomized controlled trialsof Internet interventionsto modify
cancer risk factors have been conducted [26-28]. Taking
smoking cessation interventions as an example, thefieldisvery
much still initsinfancy. Severa pilot and uncontrolled studies
have been conducted [22,29-32].

In addition, the quality of information on the Internet is a
concern. The negative impact of online health information that
is inaccurate or misleading, difficult to locate, or difficult to
understand may be stronger than the positive impact of
high-quality,  accurate, evidence-based  information.
Misinformation on the Internet may have serious and
wide-ranging negative conseguences, including delaysin seeking
treatment, violations of privacy and confidentiality, and loss of
trust in the health care provider [33]. Limited timewith ahealth
care provider may be used inefficiently or unproductively
discussing misinformation, ineffective therapies may be chosen
over evidence-based treatments, and money may be wasted on
sham products and services.

Indeed, numerous studies have documented inadequate coverage
of key content areas across avariety of health websites[34-44].
Inarecent review of tobacco cessation websites, Bock et al [45]
found that of 246 cessation-related websites, only 46 provided
actual cessation treatment, and only 5 of those received high
ratings for content and usability based on evidence guidelines.
The authors concluded that smokerswho search the Internet for
cessation assistance are unlikely to find high-quality,
evidence-based treatment resources. Given that more than 5.5
million smokers search the Internet for information to quit
smoking each year [14], and that many arrive at cessation sites
when they are most ready to make a quit attempt [22], thisis
truly a missed opportunity for tobacco control.
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Methods for Determining Quality

Unfortunately, consumers have few tools at their disposal to
determine the quality of information that they find online.
According to the Pew Internet & American Life Foundation
[46], consumersjudge the quality of awebsite based on whether
information is consistent with prior heath beliefs, whether
information is repeated on multiple sites, whether asite appears
commercialy driven, and whether the source of the content is
available. Numerous measures and toolsto evaluate the quality
of health information have been developed or proposed (see
[33]), including accreditation by an independent entity, rating
systems, the use of various seals or logos (eg, HON Code sedl),
and disclosure of key information about a site. However, none
of these methodologies have been applied in any systematic
fashion to hedlth behavior change websites. Until there is
consensus regarding an appropriate methodology to monitor
online content, consumers of online health information are
forced torely on availableinformation to determine quality and
trustworthiness of what they read. Thus, disclosure of key
information by health websitesisvital to empowering consumers
to make accurate judgments about quality. Six criteriafor rating
quality have been proposed by the Commission of the European
Communities [47]:

1. Transparency and honesty: The provider, purpose, target
audience, and funding of the site should be easily
identifiable.

2. Authority: The source of information should be clear,
including credentials of all authors.

3. Privacy and data protection: The privacy and data
protection policy should be clearly defined.

4. Updating of information: Information should beregularly
updated to ensure relevance.

5. Accountability: Oversight of the website, relationships
with partner sites, and selection of content should be held
to the highest standards.

6. Accessibility: Guidelines on physical accessibility and
usability should be followed.

Challenge #2: Evaluation M odels and M ethods

In addition to these six criteria for rating quality, we believe a
seventh  dimension  should be added—effectiveness.
Effectivenessisthe effect of information and treatment resources
on desired behavioral and/or health outcomes. To date, scientific
evaluations of behavior change programs on the I nternet reveal
no uniform reporting standards regarding effectiveness. While
standards exist for evaluating behavioral and pharmacological
clinical trials (eg, CONSORT [48], QUORUM [49]), such
guidelines have yet to be developed for the specific outcomes
evaluation requirements needed for Internet programs [50,51].
One challenge in developing such guidelines is that Internet
programs are inherently at the interface between clinical trials
research and larger scale dissemination and community
demonstration projects, each of which has its own set of
guidelines for conducting program, process, and outcomes
evaluations. Flay [52] defines an efficacy trial as a
well-controlled test of an effect under ideal conditions, which
is compared with an effectivenesstrial that studies the strength
of an intervention effect under real-world conditions. The vast

JMed Internet Res 2005 | vol. 7 | iss. 3| €26 | p. 3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

majority of outcomes research to date has been limited to
research models based on drug development, such as testing
pharmacological and behavior change interventions in
small-scale randomized clinical trials under ideal conditions
with highly motivated, educated, and self-selected volunteers
(clinical efficacy trials). Clinical trialstypically focuson initial
efficacy in a randomized controlled study conducted with a
relatively small sample of alarger target audience. Theemphasis
islargely oninternal validity. Evenif multipleclinical trialsare
conducted, it is till difficult if not impossible to estimate the
potential impact of the intervention when adapted and delivered
to the whole target population. In contrast, dissemination and
community demonstration projects focus on effectiveness of
programs when implemented in real-world settings with large
target populations. The emphasisis on external validity and the
degreeto which programs can reach an intended audience. Given
the unique ability of Internet programsto bridge basic, clinical,
and dissemination research, evaluation standards that are
specifically designed for Internet behavior change programs
and that balance tensions between internal and external validity
need to be devel oped.

The RE-AIM Model

The RE-AIM model of Glasgow et al [53,54] provides a useful
model for moving from translational to dissemination research
and implementation. Briefly, the RE-AIM framework focuses
on five dimensions for evaluating public health interventions:
reach, efficacy/effectiveness, adoption, implementation, and
maintenance. The RE-AIM framework was designed to address
aspects of both internal and external validity that are important
in the trandation of research to practice [21,55,56]. Reach is
defined as the percent of potentially eligible individuas who
participate in the intervention study, and how representative
they are of the target population from which they are drawn.
Efficacy/effectiveness is the intended positive impact of the
intervention and its possi ble unintended consegquences on quality
of life and related factors. Reach and efficacy/effectiveness
operate at the individual level. Adoption is the percent of
potential settings and intervention agents that participate in a
study and how representative they are of targeted settings/agents.
Implementation refersto the quantity and quality of delivery of
the intervention's various components. Adoption and
implementation are setting-level dimensions. Finaly, the
maintenance dimension includes individual- and setting-level
indices. At the individual level, maintenance is defined as the
longer term efficacy/effectiveness of an intervention. Outcomes
a 6 months post-intervention contact reflect longer term
individual maintenance. The setting-level definition of
maintenance refers to the institutionalization of a program and
isassessed according to the percent of settingsthat continuethe
intervention program, in part or in whole, beyond the study
duration [53,54]. The RE-AIM framework forms a useful
heuristic to guide the field by the general principles needed to
achieve a successful dissemination research knowledge base
for amode of intervention delivery such as the Internet.

More rigorous dissemination research is essential if the full
potential of Internet lifestyle change programsisto berealized.
At the present time there are few studies of dissemination that
address the criteria specified in the RE-AIM model.
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Dzewaltowski et al [57] reviewed 27 community-based
dissemination intervention studiesthat “ promoted good nutrition,
physical activity or smoking cessation/prevention” and evaluated
the extent to which each study reported on elements of the
RE-AIM model. Although most studies (88%) reported
participation rates among eligible members of the target
audience (“reach”), only 11% of studies reported the
participation rate (“adoption”) among eligible organizations or
settings. Even fewer studies reported if participation was
representative of those found in the broader population.
Although 59% of studiesreported whether the intervention was
delivered (“implementation”), few reported whether individuals
maintai ned the behavior change (30%6) or whether organizations
institutionalized interventions (0%). The authors concluded that
“...to increase the potential to trandate community research
findingsto practice, studies should place agreater emphasison
obtaining and reporting external validity information, such as
representativeness’ [57].

Application of RE-AIM to I nternet Research

Many of the emergent challenges to conducting
community-based dissemination research in general also apply
to Internet-based research specifically. Dzewaltowski et a [57]
recommend that dissemination studies include “a comparison
of the study samplewith either the broader target population or
with those that decline, with respect to basic demographic data
(Reach). This comparison can often be made using available
datasets (eg, census data). Where such data is unavailable,
researchers should attempt to gather basic demographic dataon
al participants contacted for recruitment and subsequently
compare those that agreed to participate with those that
declined” [57] (p. 242). They a so recommend “that researchers
record the level of fidelity with which the intervention is
delivered (Implementation). This eval uation should include how
much of the intervention protocol was followed as intended,
the timeliness of protocol implementation, and any adaptations
of theintervention protocol (ie, any deviationsfrom atreatment
protocol developed in an ideal clinical trial context)” [57] (p.
243).

The Need for Standards

The need for a new and broader set of standards for
dissemination research trialsin general and for Internet programs
in particular presents a formidable challenge to the field. In
considering the criteriafor these standards, a balance needs to
be found between preserving internal validity and maximizing
external validity. On the one hand, the best research designs
and methods derived from clinical trials research guidelines
(eg, CONSORT) need to be retained where feasible. On the
other hand, evaluating interventions as they are being used in
the real world may require methods other than randomized
controlled trials (eg, [58]). Despite the daunting challenges, we
recommend that specific criteria be developed for reporting
results of program, process, and outcomes eval uation of | nternet
programs. These criteria should specify the minimal acceptable
standards of evidence for success, building on guidelines like
the CONSORT criteria and others that have advanced the
evidence base by improving therigor of clinical trials. Standard
methods of reporting the popul ation parameters of dissemination
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research are needed to create a level playing field in order to
make meaningful comparisons between intervention studies.
For example, to define the“ Reach” of an intervention, al study
“denominators’ should be documented, starting with the entire
defined population from which the participants were drawn.

A Transdisciplinary Science Approach

There are numerous conceptual and practical issuesand various
perspectives at different levels of analysisthat must beintegrated
to address the many challenges outlined thus far in this paper.
To speed the development and evaluation of evidence-based
Internet interventions, we recommend that a team approach to
research be adopted to (a) encourage a coordinated and more
rapid shift from basic to clinical trial sto dissemination research;
(b) capitalize on the Internet's real time tracking capability to
enhance basic research (treatment components, mediators, and
moderators) and to link program and process evaluation to
outcomes, (c) involve practitioners, policy makers, other
stakeholders, and business leaders in the research process (eg,
incorporating a business model within a rigorous research
framework); and (d) involve consumers so that the end users of
programs are included from the very outset of the development
and evaluation in order to ensure credibility, marketability, and
utility. Another key to successful dissemination research isthe
team approach used in model s such as* practice based networks’
[59] and action research strategies[60]. The movement towards
transdisciplinary science in fields that cut across traditional
boundaries appears to be particularly applicable to address the
challenges in devel opment and evaluation of Internet behavior
change interventions.

We believe that transdisciplinary science is a way to address
the challenges in harnessing the potential of the Internet for
cancer prevention and control. In defining transdisciplinary
science, Rosenfield [61] made the following distinctions:

- Multidisciplinarity refersto aprocessin which researchers
in different disciplines work relatively independently, each
from his or her own disciplinary perspective with limited
direct interaction and little cross-fertilization among
disciplines.

- Transdisciplinarity is a process by which collaborators
work jointly on a common problem from the very outset,
using a shared conceptual framework that draws together
discipline-specific theories, methods, and measures into a
new synthesis.

Transdisciplinary research involves joint, coordinated, and
continuously integrated research done by experts with different
disciplinary backgrounds, working together and producing joint
reports, papers, recommendations, and plans. Ideas from each
participant are so thoroughly interwoven that the specific
contributions of each participant tend to be obscured by the
joint product. Early hallmarks of transdisciplinary science are
the development of new approachesto theory, design, methods,
measurement, and data analysis.

A transdisciplinary framework is needed because the challenges
facing Internet research cannot be readily resolved by any one
scientific discipline, group of stakeholders, or methodol ogical
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approach to evaluation. A transdisciplinary approach recognizes
that increasingly complex problems such as evaluating I nternet
behavioral interventionsrequire a“team science” solution. The
potential success of Internet behavior change programs is
compromised at this time because the various groups involved
in the design and delivery of such programs (eg, basic and
applied scientists, health care providers, insurers, entrepreneurs,
consumers, other stakeholders) have generally not collaborated
inall phases of program development. Asaresult, thereisgreat
variability in the quality of existing Internet programsin terms
of content, usability, and outcomes evaluation data.

The Internet offers unique opportunitiesto the transdisciplinary
team to advance theory and to understand the basic mechanisms
that lead to successful behavior change. The technological
capabilities of the Internet permit afine-grained collection of a
wide variety of information and measures over time. In typical
clinical trials or dissemination research, such detailed levels of
tracking in real time are virtually impossible. In contrast, it is
possible to track which specific components of an Internet
intervention are used by each individual aswell asthe intensity
of use. In addition, tracking of utilization data can be done across
thousands of users, and the data can be automatically stored
and “mined” at little or no additional cost. Metrics such as
number of log-ins, total time spent online, average time per
on, and number of page views are some of the more basic
methods of establishing whether an intervention was delivered
and received as intended (ie, internal validity). The mediators
and moderators of successful or poor outcomes can aso be
analyzed. For example, researchers can determine what
proportion of participants used a specific feature of an Internet
program, what cognitive or behavioral factors changed as a
result of program use, and which particular participants benefited
most. Perhaps of greatest interest is the opportunity to link
treatment utili zation datawith behavioral outcomes. An example
of thistype of analysis would be examining to what extent the
intensity of online social support (eg, total time spent in a chat
room, number of bulletin board posts in a one-month period)
isrelated to adesired outcome (eg, changesin perceived quality
of life, increasesin physical activity).

Case Example: Online Social Support for
Smoking Cessation

Toillustrate the capability of the Internet to advance theory, we
present a brief example from our research on the role of
Internet-based social support in smoking cessation [22]. It is
well established that the social environment plays an important
role in smoking cessation. High levels of socia support have
been related to better cessation outcomes in clinical trials [7].
However, attempts to enhance the effectiveness of smoking
cessation interventions by manipulating socia support have
achieved only modest successin most smoking cessation clinical
trials [62]. Experimental manipulations of social support have
included interventions designed to create new social networks,
to train smokers to influence their own networks, or to train
network members to be more supportive of the smoker. One
reason for thismodest successisthat a” critical mass’ of diverse,
accessible, and anonymous sources of social support is simply
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not available in clinical settings where treatment is delivered
to individuals or small groups on a weekly basis. We were
interested in determining if perceptions of support and the use
of online “support services’ (eg, email, chat rooms, ask an
expert) were associated with improved cessation outcomes
among users of a broadly disseminated, evidence-based [45]
smoking cessation website (QuitNet). Our interest in the
construct of social support on the Internet derives from the
thriving and naturalistic occurrence of Internet-based social
support on this website.

Evaluation of QuitNet

We conducted alarge-scale, preliminary evaluation of QuitNet
(see [22] for details). Consecutive registrants to the QuitNet
site (N = 1501) were surveyed 3 months after they registered
in order to assess 7-day point prevalence abstinence.
Process-to-outcome analyses indicated that the use of social
support was associated with more than threetimes greater point
prevalence abstinence, and more than four times greater
continuous abstinence [22]. Not surprisingly, those who were
quit at follow-up participated more extensively in the various
opportunities for social support than those who were till
smoking. It is noteworthy that baseline motivation was not
significantly correlated with website use (intensity, use of social
support) or with smoking outcomes.

We aso examined whether greater duration and frequency of
treatment (ie, intensity) was associated with better cessation
outcomesasreported in the US Public Health Service guideline
[7]. Using logistic regression with a post hoc median split of
“high” vs“low” intensity website use as the predictor, analyses
indicated that high website userswere more than twiceaslikely
to be continuoudly abstinent for 2 months compared to low
website users. A composite measure of website utilization
intensity (number of log-ins x duration in minutes per log-in)
was very highly correlated with use of support resources
(number of emails sent, number of emails received, number of
email senders, number of email recipients). Since intensity and
social support predicted cessation outcomes, and since social
support increases with intensity, we then examined whether the
degree of social support mediated the effect of intensity on
cessation [63]. Confirming the mediation hypothesis requires
that the effect of intensity be attenuated after adjusting for the
effect of socia support in a regression anaysis. Indeed,
mediation was found with smoking cessation as the outcome:
the odds ratio for the effect of intensity declined from 2.34 to
1.52 after adding social support to the model [22]. On the other
hand, high social support continued to almost triple the odds of
quitting relative to low social support even after adjusting for
intensity of website use (see[22] for more details).

Future Directionsfor Internet Behavior Change
Research

The brief case exampleillustrates how the Internet can provide
a platform to test theories of how social support may be used
to enhance behavior change and maintenance of behavior
change. Indeed, the Internet provides the tools for fine-grained
data collection from large numbers of participants as they
interact over time. Simply studying the natural emergence and
evolution of Internet-based support groups may even provide
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opportunitiesto devel op new theories and measures (see bel ow)
of how different kinds of socia support systems motivate and
mediate behavior changefor different types of usersat different
times during the change process.

Another advantage of the Internet for advancing basic science
isthat new methods can be applied to the massive amounts of
available data. For instance, patterns and content of online
interactions between and among individuals participating in
smoking cessation chat rooms can be analyzed using qualitative
and quantitative analytic methods. Pennebaker et al have used
innovative techniques derived from psycholinguistics and other
disciplinesto conduct studies of Internet and real -world support
groups for 20 different diseases [64]. They aso have described
an analysis of over 1000 people who wrote online journals in
the weeks before and after the terrorist attacks on September
11th [65]. Perhaps these techniques can be applied to understand
how Internet social support helps smokers to quit, to maintain
abstinence, and to prevent relapse.

Thetransdisciplinary science team must not only build on what
isalready known but must al so devel op new conceptual models
that enhance the goals of maximizing the specific mode of
Internet-delivered programs. Specific challenges include
understanding how to best (a) reach, attract, and retain
consumers in using appropriate (ie, evidence based) websites;
(b) facilitate initial behavior change and provide knowledge
and skills for successful change; (c) enhance consumer
motivation to engage in behavior change activities over time;
and (d) ensure that initial change is maintained. The Internet
may not only be atool for large-scale dissemination research,
but it may also be useful for advancing theories of behavior
change and devel oping new theories and waysto improvefuture
Internet interventions.

Conclusions

There is great potential for the Internet to impact cancer
prevention and control. The Internet can be used to promote
lifestyle change across the cancer continuum, from primary
prevention to treatment to survivorship. In addition, high-quality,
evidence-based information and treatment resources can
empower individuals, families, and communities to become
educated consumers, to become active in their own preventive
health care, and to demand more of the health care system with
regard to health promotion and disease prevention. For thisto
happen, Internet interventions are needed that are known to be
efficacious, low cost, accessible, sustainable, and that can reach
large target populations. Policy makers, practitioners, and the
general public cannot wait until definitive evidence regarding
behavior change programs for delivery via the Internet is
available. A consumer-driven thirst for health information is
currently being met by the Internet with its myriad websites,
many of poor quality. Scientific experts and public health
practitioners must provide consumerswith toolsto find and use
high-quality information and evidence-based treatment programs
on the Internet. New transdisciplinary research domains are
needed that bridge the basic, clinical, public health, and policy
arenas, placing special emphasison dissemination research. The
science to practice gap must be closed to integrate basic
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mechanism research with trandational and dissemination available on the Internet. Together, new technology in
outcomes research for delivery of health information via the informatics and a transdisciplinary approach to product
Internet. Critical to the successful emergence of better practices development and evaluation can improve the quality and
isthe need to communicate to consumersthelatest information  cost-effectiveness of behavior change programs in order to
about the quality, credibility, usability, and content of programs  reduce the burden of cancer.
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