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Abstract

Background:  For most individuas, long-term maintenance of weight loss requires long-term, supportive intervention.
Internet-based weight |oss maintenance programs offer considerable potential for meeting this need. Careful design processes
are required to maximize adherence and minimize attrition.

Objective: This paper describes the development, implementation and use of a Web-based intervention program designed to
help those who have recently lost weight sustain their weight loss over 1 year.

Methods: The weight loss maintenance website was developed over a 1-year period by an interdisciplinary team of public
health researchers, behavior change intervention experts, applications devel opers, and interface designers. Key interactive features
of the final site include social support, self-monitoring, written guidelines for diet and physical activity, links to appropriate
websites, supportive tools for behavior change, check-in accountability, tailored reinforcement messages, and problem solving
and relapse prevention training. The weight |oss mai ntenance program included areminder system (automated email and tel ephone
messages) that prompted participants to return to the website if they missed their check-in date. If there was no log-in response
to the email and telephone automated prompts, a staff member called the participant. We tracked the proportion of participants
with at least one log-in per month, and analyzed log-ins as a result of automated prompts.

Results: The mean age of the 348 participants enrolled in an ongoing randomized trial and assigned to use the website was 56
years, 63% were female, and 38% were African American. While weight loss datawill not be available until mid-2008, website
use remained high during thefirst year with over 80% of the participants still using the website during month 12. During the first
52 weeks, participants averaged 35 weeks with at least one log-in. Email and telephone prompts appear to be very effective at
helping participants sustain ongoing website use.

Conclusions: Developing interactive websites is expensive, complex, and time consuming. We found that extensive paper
prototyping well in advance of programming and a versatile product manager who could work with project staff at al levels of
detail were essentia to keeping the devel opment process efficient.

Trial Registration: clinicaltrials.gov NCT00054925

(J Med Internet Res 2008;10(1):€1) doi: 10.2196/jmir.931
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Introduction

Stevens et al

Methods

Obesity has become amajor public health probleminthe United
States[1] with 65% of US adults now overweight or obese[2-4].
Obesity has been linked to increased overall mortality [5-7],
decreased life expectancy [8,9], and greatly increased medical
care costs [10-12]. The annual US medical expenditure
attributable to obesity is estimated to be US $75 billion [13].

National recommendations for weight loss treatment call for
intervention programs combining reduced energy intake,
improved dietary choices, increased physical activity, and
behavior therapy [14]. The most effective format for initial
treatment is a series of weekly, professionally led group sessions
[15-17]. Longer treatment programs result in greater weight
loss, and many weight loss programs now continue initial
treatment for 6 months. Immediate health benefits of weight
lossinclude reduced blood pressure and improved blood glucose
levels. Sustained reduction of even moderate amounts of weight
(4 kg or more) has been shown to significantly reduce the risk
of developing hypertension [18,19] and diabetes [20,21] over
3years.

Even with successful weight loss during the first 6 months of
treatment, there is a strong tendency toward weight regain
following treatment termination. Although continuing weekly
meetings as long as 40 weeks has been shown to be effective
in preventing weight regain[17,22], alife-long series of weekly
group meetingsis not an attractive or practical option. To deal
with this problem, there has been considerable interest in
developing less intensive, but equally effective, long-term
mai ntenance programs.

Recent reviews suggest that initial weight loss treatment may
require different behavioral approaches than weight loss
maintenance [15,17,23,24]. Specifically, building calorie
counting skills and learning how to select less-energy-dense
foods may be more critical for weight loss, whereas use of
relapse prevention techniques, problem solving, and enhancing
participant motivation may be more germane for weight
maintenance. Due to their relatively low cost per person and
flexibility of access, alternative communication technologies
(eg, Internet) may provide attractive new channels for
maintenance interventions [25-28]. For example, some studies
comparing weight loss between an Internet-based intervention
group and a therapist-led group found that weight loss was
similar in the two groups [29]. Recent studies have shown that
Internet-based weight loss interventions may be particularly
cost-effective when trying to reach alarge population [30].

TheWeight Loss Maintenance Trial (WLM) (Tria Registration:
clinicaltrials.gov NCT00054925) was designed to systematically
study the efficacy of several different intervention strategiesfor
helping participants maintain weight loss over a period of 2%
years. This paper describes the process by which the WLM
research group designed and implemented one of these
maintenance programs, featuring an Internet website and an
associated prompting system using automated email and
telephone messages, and the lessons|earned during that process.
Effectiveness data will be reported in a separate paper.

http://www.jmir.org/2008/1/el/

Design of the Weight L oss Maintenance Trial

The WLM isafour-center, randomized clinical trial testing the
long-term efficacy of different strategiesfor maintaining weight
loss. The design of the WLM is described elsewhere [31].
Briefly, participantsinthe WLM started a6-month initial weight
loss program focused on reducing caloric intake and increasing
moderate intensity physical activity. Those who lost 4 kg or
more were then randomly assigned to either a no-further
treatment control condition or to one of two active weight loss
mai ntenance interventions. The maintenanceinterventionswere
a personal contact condition, in which participants were
contacted monthly by a health counselor, and an interactive
technology (IT) condition, in which participants were
encouraged to use an interactive website designed to help them
maintain their weight loss. Weight loss results from WLM will
not be available until mid-2008. The purpose of this paper isto
describe the process by which the I T intervention program was
developed, present utilization datafor thefirst year, and provide
asummary of what we learned from the devel opment process.

Participants

We recruited adults with a body mass index (BMI) of 25-45
who were taking medication for either hypertension or
hyperlipidemia. To be eligible, screening volunteers needed to
have regular Internet and email access. Interested screening
volunteerswere sent an email message containing anindividual
identification number and the URL for a special screening
website. Individuals needed to access that website and enter
their identification number to be eligible for the study.

Weight Loss Interventions

This paper focuses on the development, implementation and
use of one of the weight |oss maintenance programs used in the
WLM—the IT arm. Participants assigned to this arm used the
website to record their weight, physical activity, and other
weight loss activities. The website was designed to provide a
number of important intervention elements, including socia
support using a bulletin board feature, record-keeping tools,
tracking options, accountability, diet and exerciseinformation,
and tailored feedback.

Website Design

Successful design strategies for the study’s interactive website
can be summarized in three phases: (1) identifying the required
skill setsfor the design team, (2) specifying a stepwise process
of designing the program, and (3) implementing the plan. Each
phase is described in the following sections.

Design Team

Figure 1 displays an overview of the skills necessary for
successfully designing an interactive behavior change website.
Conceptual oversight, in this case the research project steering
committee, determined the intervention’s overall goals and
theoretical framework. The committee specified the objectives
and scope of the website, set priorities and timelines, and kept
current with related activities in other aspects of the research
project. The role of the steering committee was to “think big”
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and provide scientific and conceptual guidance, but not to
manage the project’s day-to-day implementation. Oversight
decisions set the course for website design and, once determined,
can be costly to reverse. The plans made by this group are  big

Figure 1. Overview of website design team; spheres and domains

WLM steering committee members included the principal
investigators from a variety of speciaty areas including
psychology, cardiovascular health, epidemiology, nutrition, and
clinical medicine. The theoretical framework chosen for this
intervention combined self-directed behavior change theory
[32,33], social support theory [34], motivational interviewing
[35], and the transtheoretical stages of change model [36].

In addition to determining the intervention's theoretical
framework, the steering committee specified the overall
objectives and scope of the website. They balanced the targeted
outcome (in this case, using the website to maintain behaviors
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picture” decisions, and documentation of these decisions is
critical to the forward progress of website design. Allowing
form and function details to distract this group can be a major
pitfall.

that promote maintenance of weight loss) with the available
resources and thetimeline for product devel opment. Participants
randomized to the maintenance phase of WLM had already
achieved a minimum weight loss of 4 kg during a 20-session
series of weekly group meetings. Thus, thewebsitewas designed
for knowledgeable and successful participants with some
experience in the application of behavior change techniques.
Rather than building a website to prompt initial weight loss,
our objective wasto build asite to maintain and support existing
behavior change habits while hel ping participants devel op new
self-management skills. Continued website activity by study
participants has been identified as a concern in several website
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intervention studies [28,37-39], and keeping participants
engaged over a long follow-up period (2% years) was a key
consideration in our design process. Finally, the aspect of social
support was highlighted in the website's overall objectives.

Table 1. Objectives of the WLM interactive behavior change website

Stevens et al

Social support has been identified as a major supportive tool
for continued behavior change [32,34]. Table 1 specifies the
objectives of the WLM website.

1. Reinforce existing behavioral self-management strategies

2. Facilitate and encourage new self-management skills

3. Improve self-efficacy for long-term weight management

4. Remain fresh and inviting to encourage regular, long-term contact

5. Promote social support among website users

Content and theory experts provide the scientific expertise
necessary to trandate the overall intervention goals into a
website's interactive modules. Content experts for the WLM
website included master interventionists with graduate-level
training in psychol ogy, health counsdling, nutrition, and physical
activity. Building on the conceptual work of the research
scientists on the steering committee, content and theory experts
took the design processto amore detailed level. Theinput from
content and theory experts ensured that the overall objectives
were met in ways that were consistent with behavior change
principles. The WLM content experts used their experiencein
conducting in-person weight loss interventions to identify key
features of effective counseling sessions. Onceidentified, these
key featuresweretrandated into interactive modules. Examples
of key counseling features included offering choice, providing
feedback, facilitating commitments to goals and plans, and
minimizing the role of information while maximizing the
importance of self-management. This group also determined
strategies for implementing website modules that focused on
key weight management behaviors (ie, encouraging participants
to weigh themselves at least weekly). Weight entry was a
“gatekeeper” to the home page. If a participant did not enter a
weight upon log-in, the system directed the participant to the
weight entry screen, leaving all other features disabled until a

Table 2. Development of interactive modules

weight was entered. In a face-to-face counseling session for
weight maintenance, there is a clear expectation that a weight
will be taken and discussed during the visit, and this pattern
was used during the 20-week initial weight loss program in
WLM. Thus, requiring entry of weight at |east weekly was not
expected to be abarrier to website use. Making additional data
entry requirements, however, was seen asapotential barrier for
frequent website use.

The content expertstranslated theintervention’s objectivesinto
specific plans and supplied most of the site content. The same
background and skills needed to write an in-person curriculum
are also needed when developing scripts for the interactive
modules, but the automated systems have some constraints. For
example, an in-person counseling session may be free flowing
and touch on a variety of related and nonrelated issues before
getting to the key counseling steps that move the participant
toward aspecific goal and action plan. Content for an interactive
module, in contrast, must be at least conceived in a stepwise
fashion. Because lifestyle change intervention counseling isan
inherently iterative and tailored experience for both the
counselor and the participant, developing and documenting
content for usein an automated moduleisachallenge. See Table
2 for the steps used to devel op interactive modules.

Step

Participant Task

1 Assessthe situation
2 Define the problem
3 Determine a strategy
4 Createaplan

5 Summarize and plan follow-up

Identify the desired behavior change
Chose from alist of possible barriers
Decide on the best next step

Select one or more specific actions

Review a comprehensive plan and select a follow-up reminder date

Theinterface design specialists are the main contributorsto the
website's look and feel. They also establish user functionality
guidelines to be applied consistently throughout the website.
The consultative and programming knowledge contributed by
auser interface design expert is highly valuable and cannot be
overlooked as an essential component of effective website
design. A well-conceived module, based in sound behavior
change theory and written with intensely rich content, will be
of novalueif the user’s experienceis not considered during the
design phase. Designing for a successful user experience
considers detail s such as font style and size, balance of graphic

http://www.jmir.org/2008/1/el/

and text, minimizing the “clicks’ necessary to get to a desired
place, and creating intuitive ways to navigate while
simultaneously designing for wide variationsin user hardware,
software, and Internet service provider (ISP) limitations.

The application devel opers bring technical expertise unmatched
by any other discipline. Thisrole, smply stated, cannot be done
by anyone but a skilled website devel oper. The devel oper group
writes the website functionality code under the direction of the
content experts. A labyrinth of behind-the-scenes systems
support what appear to be ssmple modules. Multiple layers of
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system checks, error reports, datalogging, and security measures
exist within the programming of an interactive module, much
of which is never seen by the larger design team or by website
users.

The product manager serves asthe communications hub for the
design team and coordinates the entire design effort. As an
indispensable member of the design team, the product manager
must possess a variety of diverse skills and interests. Our
experience developing the WLM website provided invaluable
insights into the skills required for successful product
management. These skills include the ability to contribute to
conceptual oversight conversationswhile also being technically
proficient to manage and evaluate minute details. The product
manager must be skilled enough in each design team group to
trandlate ideas effectively between groups. Additionally, the
product manager must have the authority to make and finalize
decisions. In our case, it was very helpful that the product
manager (Funk) was also a content expert.

As with all teams, the groups of the website design team are
interdependent. Whereas certain groups may interact frequently,
others may interact only rarely. The “concept” domain (see
Figure 1) includes the content and theory experts and the
research scientists on the steering committee. A second domain,
the “content” domain, includes the content and theory experts,
applications developers, and user interface experts. A third
“code” domain includes programmers and interface design
experts. The product manager isamember of al domains. Other
than the product manager’s bridging work, the workings of the
concept domain need not intersect with the roles and functions
of the content and code domains. This is where the role of a
product manager becomes essential. The product manager forms
the bridge between the high-level overviews from the concept

http://www.jmir.org/2008/1/el/
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domain to the much more detailed, linear, and literal language
used in the coding domain. Too much interaction between
nonconnected domains can lead to confusion, rework, and
possible team dissatisfaction. The product manager keeps the
boundaries clear between domains and facilitates communication
between the groups.

Design Process

The second phase of successful website designinvolvesaclearly
communicated stepwise process that outlines the devel opment
pathway of each interactive module. The design process
described here assumesthat the final website product isaunified
collection of individually developed modules. The product
manager maintai ns an ongoing record of each modul€'s progress
(outlined in Figure 2). There are severa key factors involved
in successfully moving through the website development
process. The concept design step requires awritten purpose that
provides a“compass’ for future design considerations.

The development of a paper prototype is an equally important
design step. Despite the tediousness of drawing out the “what
if” scenario for every possible pathway, the paper prototype
process is essential for efficient work. We learned that easily
modified paper prototypes highlight unresolved problems before
expensive programming time has been invested. Finally,
delaying program coding until final approval of the use case
(the detailed programming specifications) is imperative. Our
experience devel oping thiswebsite taught usthat programmers
code exactly according to specifications. The more specific the
use case, themorelikely the product will bewhat the originators
envisioned. We instituted a“ sign off” step whereby the product
manager signed off on the use case document prior to any
programming. We believe this step helped to minimize rework
by holding the originators accountable to their specifications.
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Figure 2. Stepsin the website development process
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and LJ,
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9 «  Program coders review Ul screens for “code-ability”
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and T
retest «  Test users review functionality and user experience in a live

@eploymenD— .
Design | mplementation

The WLM website's key interactive features include social
support, self-monitoring, written guidelinesfor diet and physical
activity, links to appropriate websites, supportive tools for
behavior change, check-in accountability, tailored reinforcement
messages, and problem solving and rel apse prevention training.
An overview of the key interactive features is shown in Figure
3. Our implementation plan included 3 months of beta testing.
We received feedback from 44 pilot participants as well as
project staff. Feedback included comments posted on the beta
testing discussion forum using the website bulletin board,
emailed comments to the website moderator, and comments
solicited by phone. Pilot participantswere asked to log into the
website at |east weekly and use all the website features. They
were not required to meet the study eligibility criteria; however,
many used the site to help with their own personal weight
control. Our main feedback objective was to understand the
user experience and what would enhance utilization of the
website features.

http://www.jmir.org/2008/1/el/
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“staging” area
* Feedback may result in code changes and retesting as needed

Upon final approval, code is moved to live website for
general use

A typical log-in experienceincluded atail ored wel come message
and the option to enter weight and diet information before
proceeding to the home page. At the home page, participants
could chooseto engagein any number of theinteractive features
listed in Figure 3 or to log out. Given the website's interactive
nature and the intervention goal of weekly use for a 2%-year
follow-up period, we learned from the beta testers that an
individualized orientation to the website was much more likely
to ensure user confidence and repeat log-ins than simply
providing a website address and written instructions for use.
Therefore, we ingtituted a participant orientation visit as part
of our intervention protocol. Each participant wastrained to use
the website during an individual visit with a WLM staff
interventionist. This training included an account setup during
which the participant chose adisplay name, afirst time check-in
that demonstrated the usual weekly check-in expectations, and
time to practise navigating the different features of the website,
including an opportunity to post amessage on the bulletin board.
Whilethe WLM participants had to pass asimple screening test
for Internet access (receiving an email and visiting a specia
screening website), interventionists were trained to watch for
specific technical barriers and to counsel accordingly during
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the orientation. Sample screenshots of the website home page  Figure 5, respectively. For afull overview of the WLM website
and participant’s goal setting page are shown in Figure 4 and  screens, see the Multimedia Appendix.

Figure 3. Overview of the WLM Kkey interactive features
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Figure 4. Sample screenshot of the w

ebsite home page
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Figure 5. Sample screenshot of a participant’s goa setting page
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Prompting Use

Our weight loss maintenance program included an automated
reminder system that prompted participants to return to the
website if they missed their check-in date. An overview of the
reminder system is shown in Figure 6. Specificaly, if a
participant had not logged on to the website on or before their
next weekly check-in date, an automated email reminder was
sent. Those participantswho did not log on to the website within
1 week were sent a second email message prompt. Both email
prompts were personalized, written in the spirit of motivational
enhancement counseling (offering choice rather than instruction
or advice), and contained a direct link to the website. If

http://www.jmir.org/2008/1/el/
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You have no goal in this area at this time,

You have na goal in this area at this time,

participants did not log on to the website within 1 week of the
second email prompt, we employed automated telephone
technology. This phone message was personaized and
encouraged the participant to return to the website. A second
automated tel ephone message was sent if the participant did not
log in within 1 week of the first automated call. The system
made every attempt to deliver the automated phone message,
including multiple tries if the line was busy or hang-ups
occurred. If there was no log-in response to the email and
telephone automated prompts, a staff member called the
participant. This individual effort continued until either the
participant logged on to the website or the study ended.
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Figure 6. Overview of automated prompt system
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Results

Table 3 shows the characteristics of the 348 WLM participants
assigned to the IT arm of the trial; 63% were female and 38%

Table 3. WLM IT participant characteristics (N = 348)

Stevens et al

were African American. The mean age was 56 years, and the
mean BMI at the start of theinitial weight lossintervention was
34. 1T participantslost amean of 9 kg during the initial weight
loss treatment.

Mean age (years)

% female

% African American

Mean BMI at start of phase |
Mean weight lossin phase | (kg)

56
63
38
34
9

Weight loss data from the trial will not be available until
mid-2008, but preliminary data on website use during the first
year following randomization are presented here. During the
first year, active website use (defined as at least one log-in per
month) remained high, with over 80% of the participants still

http://www.jmir.org/2008/1/el/

RenderX

using the website in month 12 (Figure 7). In other words,
approximately 20% of participants were no longer active users
of the website after 12 months of the intervention. Furthermore,
during the first 52 weeks, participants averaged 35 weeks with
at least onelog-in.
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Figure 7. Percent of participants with at least one log-in per month

Table 4 shows the cumulative percentage of 10g-ins occurring
asaresult of the automated reminder prompt system: 86.4% of
thefirst weekly email promptsresulted in the participant logging
in to the website within 1 week, and 56.7% of the second email
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prompts resulted in a log-in within 1 week. Overdl, the
escalating series of email and automated telephone calls
effectively prompted participants to return to the website in
97.3% of cases.
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Table4. Log-insasaresult of the automated prompts (first 12 months)

Stevens et al

Prompt No. Logged In After Prompt (%) Cumulative Percent

1st auto email 9372 86.4 86.4

2nd auto email 1278 56.7 94.1

1st auto phone call 554 36.8 96.3

2nd auto phone call 350 26.9 97.3

Staff phone call 256 64.8 99.0

Never responded 90 0 100.0

board discussion appeared to be most popular. We were

Discussion concerned that a website intervention would have problems

Behavior change websites not only offer lower cost per
participant than face-to-face contacts with counselors, but also
hold promise as an unexplored new mechanism for supporting
long-term behavior change. Our experience developing the
WLM behavior change website showsthat high rates of use can
be maintained for at least 1 year. Participation in this study was
much greater than in some other long-term behavioral
interventions[40-42], but similar to that seenin the Stop-Regain
trial [43].

We have identified several major lessons from our experience
developing and implementing the WLM interactive website.
First, it is essential to specify the theoretical foundation of the
intervention program and the website objectives early in the
design process. Website design does not iterate the same way
as development of in-person, counseling-based interventions.
Making clear decisions about intervention objectives and abiding
by them during the design process hel ps eliminate costly rework.

Our second key learning was that detailed paper prototypesand
specification documents should always precede programming.
Whilethe design team may want to jump directly to screenshots
before the logic has been thoroughly outlined, the results tend
to be better if they wait for the paper prototyping to be
completed. In the WLM, we called paper prototype meetings
“wall meetings’ because hours were spent taping freehand paper
“screens’ to the wall and determining the outcome of every
link. These wall meetings resulted in many modifications and
intervention improvementsthat would have been difficult during
later stagesin the development process. Thefina set of freehand
paper screens was aso very useful when writing the detailed
specifications (use case) for the programmer.

A final key learning was to not underestimate the essential role
of a product manager. To have al groups doing what they do
best requires a central team member to intersect with each group.
We believe that the product manager must be able to manage
in al three domains (concept, content, and code) to ensure an
effective website design process. The product manager helps
to keep the devel opment team working toward a common goal
while serving asatrand ator for those working at different levels
of detail.

Additionally, we gained insight into participant use of an
interactive website and what is required to keep participants
engaged. Based on preliminary “hit” counts (data not shown),
interactive features like the weight entry form and the bulletin

http://www.jmir.org/2008/1/el/

maintaining the interest of participantsfor long-term follow-up.
We found, however, that a high rate of participation can be
achieved for at least 12 monthswith an interactive website. The
automated email and tel ephone reminders were quite effective
in prompting regular use of the website for at least 1 year. In
an 8-week, stage-based physical activity website intervention,
Ledlie et al [39] determined that emails prompted return visits
to a website (77% returned after email prompts), but that the
same emailswere not hel pful for encouraging new usersto visit
for thefirst time. In contrast to the Ledlie et al study, participants
in WLM wereinitially oriented to the website through a 1-hour
individual visit with an interventionist. Personalized website
orientation may be a critical factor in the effectiveness of
subsequent email prompts that encourage returning to the
website. Another study [44] reported that well-constructed email
messages can have abeneficial effect on diet and exercise health
behaviors. The authors suggest, however, that the email
messages may need further tailoring and grounding in health
behavior change theory to strengthen their potential. The WLM
email prompts were customized to the individual user, easy to
read, provided choice rather than advice, and included a link
for easy access to the WLM website. These factors were
potentially positive contributorsto the effectiveness of our email
prompts. We were initially concerned about the number and
frequency of email reminders sent to study participants. We
only sent email prompts when the participant met the specified
criteria of not logging on to the website within 1 week of the
last log-in. However, during the first 6 months of the
intervention, 83% of participants received a weekly email
prompt to log on to the website, providing uswith two important
lessons: (1) participantsare not bothered by remindersto return
to the website, and (2) in general, participants do not set up
outside remindersto log in, but ssimply wait to be prompted.

Finaly, it is important to note the current limitations of
Web-based programs. Devel opers of behavior change websites
must be prepared to continually update the product and limit
the use of available technologiesin consideration of bandwidth
limitations. Danaher et al [45] urge developers to consider the
bandwidth necessary to operate rich-media websites as a
possible barrier to participant use. User frustration resulting
fromlong page downl oads presentsanear terminal problem for
researchers looking to test behavioral website use. Therefore,
we limited the bandwidth requirements of the WLM websiteto
accommodate those with limited bandwidth. For this reason,
the WLM websiteisdevoid of photos, moving text, video clips,
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and music. Also acknowledged by Danaher et al [45], the
scalability of a behavior change website must be considered at
the time of development. The capacity of a website to “grow”
beyond its current capacity is an essential consideration.

Given our study timeline, we developed and implemented this
website in 12 months. Looking back on our experience,
additional development time would have been beneficial in
three key processes: (1) at least 6 months of general betatesting

Stevens et al

(we had 3 months), (2) an even richer understanding of the user
experience from the pilot participants (ie, periodic individual
interviews to understand how/if the user experience evolved
over time), and (3) additional opportunities to test multiple
prompting strategies for encouraging participants to continue
using the site. Even without such additional development time,
use of thiswebsite remained high throughout thefirst year, with
over 80% of the partici pants continuing to be active usersduring
the 12th month.
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