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Abstract

Background—The Internet has become a major component to health care and has important
implications for the future of the health care system. One of the most notable aspects of the Web is
its ability to provide efficient, interactive, and tailored content to the user. Given the wide reach and
extensive capabilities of the Internet, researchers in behavioral medicine have been using it to develop
and deliver interactive and comprehensive treatment programs with the ultimate goal of impacting
patient behavior and reducing unwanted symptoms. To date, however, many of these interventions
have not been grounded in theory or developed from behavior change models, and no overarching
model to explain behavior change in Internet interventions has yet been published.

Purpose—The purpose of this article is to propose a model to help guide future Internet intervention
development and predict and explain behavior changes and symptom improvement produced by
Internet interventions.

Results—The model purports that effective Internet interventions produce (and maintain) behavior
change and symptom improvement via nine nonlinear steps: the user, influenced by environmental
factors, affects website use and adherence, which is influenced by support and website characteristics.
Website use leads to behavior change and symptom improvement through various mechanisms of
change. The improvements are sustained via treatment maintenance.

Conclusion—By grounding Internet intervention research within a scientific framework,
developers can plan feasible, informed, and testable Internet interventions, and this form of treatment
will become more firmly established.

Correspondence to: Lee M. Ritterband, LEER@ i r gi ni a. edu.
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Introduction

Over the past decade, a substantial effort has been made by researchers across the world to
utilize the power of the Internet to create online prevention and treatment programs [1-5].
These Internet interventions are usually behavioral treatments that have been operationalized
and transformed for delivery over the Internet. They are typically based on effective and
empirically validated face-to-face interventions; personalized and tailored to the user; highly
structured; semi-self-guided to fully self-guided; interactive; enhanced by graphics,
animations, audio, and video; and often able to provide follow-up and feedback [6,7]. The
advantage of making treatment available to people with Internet access at any time and any
location is considerable. Online treatments can reduce traditional face-to-face treatment
barriers (i.e., inconvenience of scheduling appointments, missing work/school, traveling to and
from a clinician’s office) [6], increase adherence [8], and reduce treatment time and costs [9].

Although there has been a recent proliferation of Internet health interventions [1,4,10], there
has been no published theoretical model underlying these programs. The field needs a model
of Internet interventions to help: (1) describe (and explain) how behaviors change and
symptoms improve through use of Internet interventions; (2) guide program development and
facilitate testing of the intervention; and (3) firmly establish this method of treatment with a
theoretical foundation. To address this void, we have developed a model of behavior change
and symptom improvement using Internet interventions.

Although the words are often used interchangeably, the term “model” should be distinguished
from “theory.” While theories help explain or predict events by illustrating the relationships
among a set of variables, models pull from a number of theories and other models to help
explain a particular problem in a specific setting or context [11]. As is often true with models,
our model of behavior change through an Internet intervention is informed by multiple theories,
as well as empirical findings and clinical experience. No single theory or model fits all cases,
and many theories will overlap as they predict the route to symptom improvement [11]. Using
models will help us better understand both behavior and symptoms, allowing us to translate
our empirical findings into useful strategies for improving health outcomes.

In designing this Internet intervention model, multiple theories from numerous disciplines were
integrated to help conceptualize behavior change, measure the change, and identify the factors
that might contribute to symptom improvement. Specifically, this model combines information
from theories of motivation, other psychological models, social marketing/advertising
strategies, Web-based design/development techniques, information architecture and design,
models of knowledge transfer and behavior change, and general research and clinical
experience [12-18]. Although various books provide recommendations for effective website
design [19], we are unaware of literature documenting how technology, specifically the
Internet, can be used to promote behavior change and subsequent symptom improvement with
an underlying theoretical model. The Internet intervention model facilitates this goal by
providing a framework to develop and test Internet interventions designed to promote symptom
improvement, helping to conceptualize, identify, and measure factors that may determine
behavior change and symptom improvement.
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The Internet Intervention Model

We hypothesize that effective Internet intervention programs will produce change in behaviors
and reduce unwanted symptoms (as well as maintain improvement) via the following steps:
the user, influenced by environmental factors, affects website use and adherence, which is
influenced by support and website characteristics. Website use leads to behavior change via
different mechanisms of change (e.g., knowledge and motivation). Behavior change impacts
physiology and target behaviors to bring about symptom improvement, and treatment
maintenance helps users maintain these gains. See Fig. 1 for a depiction of these steps.

There are nine major components to the Internet Intervention Model (e.g., Website). Each of
these model components contain areas that can be observed, evaluated, and in many cases,
manipulated (e.g., appearance). The elements are the specific examples in each area (e.g., color
usage, layout). Each of the major components will be presented along with the associated areas
and elements.

User Characteristics

The user (patient, research participant, consumer) of Internet interventions brings the most
complicated and diverse set of variables or characteristics for evaluation. Some of the
characteristics are fixed and cannot be manipulated, such as age or gender, but many can be
modified (e.g., cognitive factors, beliefs and attitudes, and skills). In fact, these user
characteristics may serve as predictor variables [20,21] or be targeted for change along with
the identified problem. In addition, interventions can be tailored based on an individual user’s
characteristics. For example, treatment recommendations could be matched to fit a particular
user’s stage of readiness to change.

There are seven main areas of user characteristics incorporated into this model. They include
disease, including pathology and severity of the disease, and the problem being targeted;
demographics, including age, gender, and socioeconomic status (SES); traits, including
personality, temperament, and intelligence; cognitive factors, including cognitive style (verbal
vs. visual), information processing, developmental stage, goal setting and pursuit, decision
making, judgment, self-efficacy, knowledge, and self-regulatory strategies (e.g., planning);
beliefs and attitudes, including treatment expectations, intentions, interest, motivation,
readiness for change (stage of change), self-efficacy, and perceived benefits and barriers to
treatment; physiological factors, including motor functioning; and skills related to both
psychological mindedness and computer abilities.

Environment

The environment is composed of multiple influences, including family/significant others/
friends, employer/organization/school, the health care system, community, and societal level
influences, such as the media, policy and cultural factors. The environment can provide support
or serve as a barrier to individuals implementing a self-help treatment program [22]. In the
Internet intervention model, environmental factors, similar to Glasgow’s “Pyramid of
Influences,” [22] can impact each component of the model in potentially significant ways.
Environmental factors can influence user characteristics by shaping a user’s knowledge or
motivation to use this treatment approach. Use of the website is partially determined by the
support or hindrance of environmental factors such as level of ease accessing the Internet or
family members encouraging or discouraging use. Change mechanisms can be influenced by
the support of the user’s school; for example, within a weight loss intervention, a school lunch
program that makes nutritious lunches available can affect the motivation of obese children.
Behavior change is also affected by environmental factors; family and the community can
shape behaviors through positive or negative reinforcement. Symptom improvement can be
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influenced by changes in the user’s surroundings that help to reduce significant symptoms. For
example, in insomnia treatment, users are encouraged to examine environmental factors that
may contribute to their sleep difficulties, such as noises (e.g., cars honking, loud music from
neighbors) or extreme temperatures. Problematic sleep symptoms can be reduced if
environmental triggers are identified and corrected. Finally, maintenance of treatment can be
influenced by larger societal factors such as public policy. For example, laws restricting
smoking can enhance smoking cessation outcomes [23]. Connections between environment
and other components of the model can be identified, measured, and evaluated to provide
critical information regarding the overall impact of the environment.

The web program, or website, is the application by which the treatment is delivered. The
website component is made up of eight main areas, including appearance, behavioral
prescriptions, burdens, content, delivery, message, participation, and assessment. Together,
these eight areas comprise how the application is developed and functions. Each of these areas
contains elements that can be manipulated and modified to provide the most robust treatment.
Although preliminary research has demonstrated the importance of some of these elements
[24-26], additional work is necessary to determine the best use of each. However, determining
an optimal set of elements is complicated by the wide range of intervention types, patient
populations, computing systems, and technologies as different elements of varying degrees
will likely be necessary depending on the program focus area. These elements dictate the
development and use of an Internet intervention.

Appearance is simply the look and feel of the application. Elements include use of color, page/
screen layout, organization of content, and screen size. This will, in part, dictate the program’s
appeal to the user. Although this issue may seem unimportant, appearance may be critical as
it likely encourages initial (and continued) use of the website and may increase overall
engagement.

Behavioral prescriptions instruct the user on what to do to address the targeted problem. These
prescriptions are part of the treatment and are also designed to increase commitment and boost
adherence. Behavioral contracts, concerning what the patient is willing to do (and when), and
written instructions are known to enhance behavior change [27]. Additionally, incorporating
prompts to engage the user in the prescribed behaviors has also proved beneficial [28].
Examples of such prompts include: automated e-mails sent to all users or users meeting certain
conditions (e.g., those who failed to complete an assignment); personalized e-mails sent based
on predetermined algorithms or from an individual (e.g., e-mails sent by a clinician when users
endorse suicidal ideation); and phone calls triggered by the program or clinician. The use of
prompts has significant potential, particularly given the possible integration of mobile phones,
PDAs, pagers, and other wireless devices that can all be employed in the deliverance of prompts
[29,30].

Burdens of using the website are different from the barriers to using the program specified in
the environment section. Unlike barriers, burdens are specific to the content of the program
and not the technological or environmental obstacles to accessing the Internet or to using the
program. This includes difficulty of use, covering issues such as poor application navigation
and intervention length. At this point, it is not clear how much content is necessary to impact
behavior change. Itis possible that only core components of a treatment are necessary to reduce
symptoms, suggesting that developers and researchers might consider creating “short form”
Internet interventions. It is also possible that, if the treatment is too long, users may not be able
to persevere, potentially resulting in premature withdrawal and poor outcomes. Although
intervention length may vary by the targeted problem, research focused on this area may help
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establish some general guidelines regarding amount of time individuals are willing to use these
applications both on a per sitting, as well as total use, basis.

Dismantling or deconstruction studies, where individual components of an intervention are
examined to determine which components are producing the greatest impact, will be an
important avenue of research. In fact, Internet interventions lend themselves perfectly to
deconstruction studies given that the treatments are standardized and controlled. The ability to
precisely provide only certain aspects of a treatment as a way of determining the critical
treatment components sets this form of treatment apart from others. Identifying which core
components of treatment are necessary for everyone, as well as determining which additional
modules are needed by only some users, can help provide treatments that are more efficient,
effective, and relevant. Some researchers have already begun conducting these important
deconstruction studies with computer and Internet-based programs [31-33], and continued
research could help lead to the discovery of findings rarely possible before this mode of
delivery.

Content, the actual treatment information, of the website may be the single most important
component of the program. Without good content, it is unlikely that behavior would change
or symptoms would improve. Given that there is a significant amount of misinformation on
the Internet [34], providing accurate, clear, and simple information is critical to creating and
delivering efficacious applications that will be well-received.

The delivery area of the website component contains ways in which the content can be
delivered. These include using animations, audio (sound that either coincides with the screen
text or sound that provides additional content), illustrations/graphics, text, video (recorded
content of live or animated information), and vignettes/testimonials/stories. Each of these
elements provide a different way of delivering content that may impact use of the system due
to the individual’s engagement, usability, and enjoyment of the program, as well as potentially
impacting specific mechanisms of change. For example, a particular vignette may resonate
with a user and, therefore, have a stronger effect on both this individual’s knowledge (they
learn and understand the concept better given the vignette) and motivation (they identify with
the story, perhaps helping to normalize his/her situation and increase motivation to continue
using the program and improve the condition). These elements have begun to be examined,
with an attempt to ascertain which elements are necessary, helpful, preferred, or superfluous.
Early findings suggest that users prefer audio, graphics, and interactivity as elements of Internet
interventions [24-26].

The message focuses on the source and style of the content, providing important information
about who created the content and how that content is presented. These are hypothesized to
impact user engagement and other mechanisms of change, including acquisition of knowledge
and motivation. The two most important source characteristics are credibility, a combination
of trustworthiness and expertise, and likeability, how much users enjoy using the site [35,36].
There is significant literature outside of Internet treatments demonstrating that the source of a
message dictates its “believability” and ability to induce behavior change [35-38]. For
example, one might hypothesize that a website will have greater impact if the message
source is a major university as opposed to a pharmaceutical or little known industry sponsored
site. Users may believe that the content is more credible given an academic source. The style
of the application is also important and should match the intended population. For example, a
pediatric focused intervention may have greater influence if the style is more child-focused
(e.g., use of cartoons) rather than text heavy.

Participation is focused on the program’s ability to engage and involve the user in the
treatment. These elements include interaction, reinforcements (rewards), and testing
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(questions, quizzes). Interaction can be described as elements of an intervention in which the
user interfaces with the system producing a cause—effect action. This might be as simple as
clicking a button to move to a new screen or a more complex task such as arranging images
on a screen as part of a learning task.

Reinforcement is utilized to help motivate the user to learn and progress through the program.
For example, a child user can be rewarded for completing a module or unit within a pediatric
intervention by making an online game available. Providing feedback can serve as a significant
form of reinforcement. Testing also provides a method to teach (or highlight) specific content
that can be presented through the use of multiple choice or true/false questions with corrective
feedback.

Finally, assessment refers to the system’s ability to measure the needs of the user, personalize
the program, and provide tailored content and recommendations. The elements of
personalization and tailoring are critical to Internet interventions and could be considered some
of the primary elements distinguishing Internet interventions from other self-help programs.
Personalization relates to the use of specific program content with which the user may
personally identify. For example, there may be gender-specific or ethnic-specific content
presented only to those users with particular characteristics. Tailored content is information
that specifically meets the needs of the individual user. For example, in an Internet intervention
for insomnia, patients are queried about their daily sleep behaviors and symptoms (e.g., number
of night-time awakenings), and then, based on the user’s responses to these sleep questions,
specific sleep instructions are given (e.g., program restricts time window for sleep) [39].
Tailoring can reduce the overall amount of information provided, as users only receive what
they need or want. The ability to personalize or tailor the content to a user’s specific needs or
desires has already been shown to have an impact on behavior change and outcome [40,41]. It
likely also further engages the user and may increase the individual’s desire to use the system.

Website use is the actual utilization of the intervention. Usage is affected by the user
characteristics, environmental factors, the actual website, and support. It can be hypothesized
that individuals will use the Web program given specific user characteristics (e.g., users with
adequate motivation), environment (e.g., family members encourage use), website elements
(e.g., content is simple and clear and the program is engaging), and possible support (e.g., e-
mails from clinicians). Determining which characteristics, variables, and elements are
necessary or even ideal for the success of different treatment programs is an important
endeavor; and one in which the research has only just begun.

In a sense, the website and website use components of this model could be considered a “black
box” in that any type of prevention or treatment program could fit here. For example, the
intervention could be delivered using mobile phones (or face-to-face for that matter).
Regardless of the delivery mechanism, users approach the intervention with a set of user
characteristics, and use of that intervention is shaped by various influences including the
environment and support. Ultimately, behavior change and symptom improvement occur via
various mechanisms of change. Because we are focused on developing and providing Internet
interventions, the intervention component of this model focuses on the critical components of
the website and its use.

Adherence is a critical area of investigation within the Internet intervention model and a major
aspect of website use. As with any health intervention, better understanding adherence can help
maximize the impact of treatment, in this case Internet-delivered treatment [42]. In fact, the
World Health Report of 2002 declared that adherence was the primary determinant to the
effectiveness of treatment [43], with good adherence improving the effectiveness of
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interventions aimed at promoting healthy lifestyles [44]. Identifying predictors, obstacles, and
potential solutions for nonadherence is critical to success, particularly given the fact that
participants can both engage and disengage with this type of intervention very easily.

While not using the website as prescribed or dropping out altogether typically reflects a
decreased “treatment dose” and implies suboptimal disease management, this should be
reconsidered with respect to Internet interventions. People may approach and use Internet
interventions differently than any other form of treatment, and it is critical to take into
consideration user expectations [45]. Users may expect to complete a limited subset of a
program to satisfy their needs, whereas other users may plan and need to complete the full
treatment offered. Given these different uses of an Internet intervention, it is much more
difficult to make sense of usage data, as someone who appears to be a “dropout” or nonadherent
user may actually be someone who obtained “success” with a low treatment dose [45]. Testing
this notion through the Internet intervention model will provide valuable information in this
important debate.

The Internet intervention model lends itself to testing the impact of adherence on behavior
change, as well as testing how other factors influence adherence. More specifically, the model
can capture and assess the key factors Eysenbach identified as influencing the shape and
steepness of attrition curves [46]: (1) factors related to the intervention itself (e.g., website),
(2) participant factors (described in our model as user characteristics), and (3) push factors
(e.g., prompts, described as support in our model). Some researchers have been incorporating
personalized e-mails and telephone support as methods of increasing adherence [47-49]. By
testing this Internet intervention model, the impact of these stepped care approaches on
behavior change can be assessed. In a world of limited resources, this information can then
help developers of these interventions determine the necessary amount of support, time, and
expertise an individual needs.

For purposes of wide-scale dissemination, it may be the ultimate achievement to develop a
stand-alone Internet intervention that is able to significantly and independently impact behavior
change, eliminate symptoms, and prevent the problems from returning. There is research
indicating that external support of the application may improve adherence and outcomes for
many disorders [33,47,50]; however, this is not always found to be the case [48,49], and
research is needed in order to determine what types of support are effective for which
treatments. Within the model, support directly impacts the user’s adherence to using the
program (website use). Support also directly impacts the development of the system
(website), as this component needs to be implemented into the design of the application.

Support can be delivered in various ways, including personalized e-mails, instant messaging
communication, phone sessions, and face-to-face meetings. Costs must also be considered
[9] as the incorporation of any support increases the time, effort, and finances to implement an
Internet intervention and can significantly reduce the ability to disseminate this type of
intervention on any grand scale. As the needs of external support are reduced, the reach of
Internet interventions exponentially increases. Without human involvement, Internet
interventions can serve as many people as the computer servers are scaled to support.

Mechanisms of Change

Mechanisms of change bring about the desired behavior change and ultimate symptom
improvement, functioning as the catalysts for transformation [51]. Examples of mechanisms
of change include knowledge/information, motivation, attitude, beliefs, skill building, self-
efficacy, cognitive restructuring (self-talk), modeling, self-monitoring, and affect
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management. It is important to note that many of the user characteristics can be modified
through intervention use and serve as mechanisms of change. For example, knowledge, defined
as a cognitive factor under user characteristics, can also be a mechanism of change; as the user
gains information, she/he may be able to enact the behavior change because of the new
knowledge. Testing which mechanisms of change within the model are responsible for bringing
about behavior change and ultimate symptom improvement is critical to Internet intervention
research as these findings can then be used to refine and improve future Internet interventions.

Behavior Change

While the ultimate measure of success of most Internet interventions is symptom improvement,
this is usually dictated by the occurrence of behavior change. Behavior change is typically
necessary for the symptoms to improve. The behaviors that are identified for change are
dependent variables measured to determine intervention success. The behavior change
variables are usually specific to the problem or intervention that is being studied or treated.
For example, in insomnia research, sleep-related behaviors such as restriction of time in bed
or improved sleep hygiene are targeted for change. However, attempts to change these
behaviors would obviously have little value in smoking cessation treatment. It is important that
researchers identify and understand which behaviors are critical to change to reduce associated
symptoms and achieve a positive outcome.

Symptom Improvement

Symptom improvement (and then maintenance of these gains) is the goal of most Internet
interventions. The symptoms measured in symptom improvement will be affected by the
modification of behaviors in the behavior change component via the change mechanisms. For
example, depressive affect (the symptom) may be reduced by helping the user to incorporate
cognitive restructuring techniques (the change mechanism) by monitoring and challenging
distorted thoughts in a thought record (the behavior). Similarly, obesity (the symptom) can be,
in part, addressed by improving eating habits and incorporating exercise into one’s routine (the
change mechanism) by consuming healthier foods and walking each day (the behavior).
Obviously, the symptoms are specific to the problem and treatment application.

Researchers and clinicians tend to focus on the physical and psychological changes seen in
symptom improvement, but there are two other important areas that should be examined as part
of this component of the model: cost (financial) and time (of user and possibly of clinician).
Cost-effectiveness analyses consider the monetary and opportunity costs relative to the benefits
and are critical to determining whether the application provides sufficient improvements in
health outcomes to justify the cost. It is important to consider that an Internet intervention may
not have to be as effective as the gold standard (typically face-to-face care) to still be highly
cost-effective and a worthy treatment approach. The benefits of such a system, including
widespread use and accessibility, may far outweigh reduced effectiveness compared to the gold
standard. The application should, however, meet some minimum requirements of effectiveness

[9].

Within Internet intervention research, more investigation is needed with respect to time of the
clinician and user [52]. While some interventions are purely self-guided applications, other
researchers have developed semi-self-guided applications that require clinician assistance.
Examining the time savings (and thus cost savings) of the clinicians is key. The goal is to
reduce clinician time (and requisite training needs for supportive clinicians) while maintaining
significant symptom improvement. The less the clinician needs to be involved, the greater the
number of individuals that can be helped. For example, there is a huge need for psychological
services for the treatment of insomnia, a significant health problem with one third of the adult
population reporting symptoms of insomnia and approximately 10% meeting diagnostic
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criteria for an insomnia disorder [53-56]. However, most of those who suffer from chronic
insomnia do not have access to psychologically based treatment [57]. If, however, a smaller
amount (if any) of clinician time is necessary to help bring about symptom relief, then a much
larger percentage of this unserved population could receive care. It is possible that Internet
interventions designed to treat some disorders (e.g., PTSD) will require more clinician
assistance than those treating other disorders (e.g., blood glucose management), and this
question should be evaluated empirically within the model.

Treatment Maintenance

Summary

Eventually, some form of relapse prevention is typically provided within the Internet
intervention to help users maintain treatment gains [58]. Relapse prevention information is
incorporated in order to help the user reduce the possibility of problems returning and develop
plans to address future problems should they occur. Once symptom improvement is achieved,
treatment maintenance can be difficult, depending on the original disorder. However, relapse
prevention can be used to avert deterioration and maintain successes and can be used to enhance
the maintenance of behavior change and symptom improvements [59].

The model for Internet interventions proposes that individuals approach an Internet
intervention with a set of user characteristics that are influenced by environmental factors. The
user characteristics in turn impact their use of the website. Website use is also influenced by
website characteristics, adherence to the site, and support offered by the program to assist users
in their use of the intervention. The model then predicts that website use leads to behavior
change via various mechanisms of change and that the behavior changes result in symptom
improvement. Treatment success is maintained through relapse prevention.

Evaluation of the Internet Intervention Model

In order to test the model for Internet interventions, a final component must be superimposed
on Fig. 1 called measurement. The usefulness of any model is determined by how well it can
be evaluated, and the current model and its components can be operationalized and measured
in numerous ways. Measurement indicates that each component, area, and element of the model
can be examined and measured. For example, user characteristics may predict use of the
website, as well as ultimate symptom improvement, and evaluating these user variables (e.g.,
disease severity, readiness for change) could help future developers tailor the intervention
accordingly. The environment affects all components of the model, and measuring these
influences is important to understanding the impact of the environment on the user, usage of
the system, change mechanisms, changing of behaviors, symptom improvement, and treatment
maintenance.

Measurement of the website and its various parts is a unique aspect of this model. Preliminary
research has already been conducted in this area [24—26]; however, much more work is needed
to understand how best to develop, operationalize, and deliver Internet interventions. Clearly,
some elements will need to be incorporated into all Internet interventions (e.g., understandable
content); however, different elements (and varying amounts of these elements) will be
necessary for diverse treatments and populations. Although evaluating different aspects of the
website (e.g., color, layout, organization) is a time-intensive undertaking, it is essential in
helping to predict and explain behavior change via Internet interventions.

Examining website use is another distinctive aspect to the model, potentially providing the
most meaningful information to researchers, clinicians, and users. Determining which aspects
of a treatment application are utilized may uncover the most helpful aspects of treatment.
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Dismantling the program and determining which treatment elements help result in positive
change should lead to more efficient yet still highly effective programs utilizing only the
necessary ingredients. Measuring the associated support component will contribute to a greater
understanding of usage and adjunctive assistance. Building in ways of addressing problems
with adherence, such as stepped care approaches, and measuring the resulting changes in
adherence can provide information and understanding that reaches beyond that of treatment
programs delivered via the Internet.

While not unique to Internet interventions, it is critical to also measure the mechanisms of
change, behavior change, symptom improvement, and treatment maintenance components to
determine the ability of Internet interventions to deliver effective treatments. While feasibility
and efficacy data have been established in Internet intervention research, true effectiveness
studies are needed. It is this data, based on scientifically grounded Internet interventions, that
will fully establish these programs and this form of treatment delivery.

Conclusion

Limitations

Before considering the implications of the model, two important limitations of the model should
be noted. First, the model is an oversimplification of how Internet interventions produce
behavior change. Although simplification encourages understanding and facilitates use, such
brevity fails to capture all aspects of intervention processes. Second, the presentation of the
model in Fig. 1 depicts a linear process. Despite this linear depiction, however, the model is
not conceptualized as a unidirectional process. Instead, steps can be repeated or even occur out
of order. For example, it is possible that environmental influences impact users after they have
begun using the system, thus potentially impacting users’ adherence midway through the
program. Furthermore, the mechanisms of change, behavior change, and symptom
improvement may all have an impact on user characteristics which in turn continue to affect
these processes. To clarify, the model depicts a recurrent cyclical process. Users will continue
to use the Internet intervention even as they change behaviors and experience symptom
improvement, which will cause changes in their user characteristics, which will impact their
continued use of the system, and so on.

Implications of the Model

This model extends our knowledge about the development, testing, and usage of Internet
interventions and has both important clinical and research implications. This model of Internet
interventions helps identify the various components of an Internet intervention and presents
the relationships among the various components in an effort to explain and predict behavior
change and symptom improvement across interventions. By drawing on multiple disciplines
and previously established theories and models, this model enables us to conceptualize,
identify, and measure the factors likely to contribute to behavior change (and symptom
improvement) in Internet interventions. It is critical for clinicians and researchers to understand
how health behavior changes and to transform that knowledge about behavior into useful
strategies for health enhancement [11]. The Internet intervention model enables the field to do
just that.

Future Directions

This model can be used to help developers plan feasible, informed, and testable Internet
interventions. The model can also help researchers identify their assumptions behind
interventions and direct them to identify which components, areas, and elements need to be
examined and measured. It encourages clinicians and researchers to evaluate the various
aspects of their Internet interventions. Finally, as researchers begin testing the model with their
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interventions and various sample populations, changes to the model can be considered to add

€X]

planatory power to the model. That is, data can be gathered across interventions to further

support (or not support) the model presented here.
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Fig. 1.
Model of Internet interventions
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