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term,10 and have had mixed results.11 Publicly available programs 
are not always based on rigorous scientific principles.12 However, 
health-focused interventions for adults that incorporate behavioral 
techniques show promising, though modest, effect sizes for alter-
ing obesity-related health behaviors,13 and for promoting13–15 or 
maintaining16,17 weight loss. Salient features include a structured 
behavioral program15 or behavioral lessons,18 and electronic counsel-
ing support and feedback.14 Complicated user interfaces are barriers 
to use.19 Adherence over time is a particular challenge, with those 
adhering more regularly receiving greater benefit.20 Although the 
efficacy of Internet-based programs may be lower than comparable 
in-person interventions,21 the reduced staffing of Web-based pro-
grams may lead to greater cost effectiveness.

Few initiatives have explored Web-based lifestyle intervention 
in coordination with primary care delivery, and these data are 
limited by high attrition22 or the selected health status of partici-
pants.23 Furthermore, published obesity interventions tend to focus 
on relatively healthy individuals with, on average, mild obesity.24 
We hypothesized that the Internet can facilitate the translation of 
an evidence-based lifestyle approach into ongoing clinical care. To 
this end, we adapted the Diabetes Prevention Program’s (DPP’s) life-
style intervention for online delivery, integrated with primary care 
practice.

Materials and Methods
We focused on the DPP lifestyle intervention because of its strong 

data for improving glycemic status, its standardized curriculum 
incorporating dietary and physical activity advice with proven 
behavioral techniques, and its relatively low-fat, low-calorie diet and 
moderate physical activity recommendations, which are appropriate 
for patients with a broad spectrum of cardiovascular risk.25 Because 
patients with diabetes can benefit from a relatively low-fat, low-
calorie eating pattern and moderate physical activity, we worked with 
a board-certified endocrinologist to adapt the curriculum to be appro-
priate for this group, incorporating diabetes-related concerns such as 
the need for careful foot care when initiating physical activity and 
the possibility that weight loss may alter antiglycemic agent needs.

The intervention started with an approximately 2-hour in-person 
orientation session that trained participants in the use of the software, 
enabled them to meet each other and the study staff, and described 
the DPP lifestyle intervention’s goals. The staff emphasized the need 
for participants to communicate regularly with their referring physi-
cians and the practice’s diabetes nurse educator to facilitate diabetes 
or hypertension medication adjustments if necessary. Baseline height, 
weight, and blood pressure were obtained, and each participant 

received a pedometer and a book detailing fat and calorie content of 
various foods to facilitate self-monitoring.

The program comprised five components accessed from a home 
page. Automated e-mail prompts reminded participants of pending 
lessons, and other tasks. Each 30–45-minute lesson was audio-
narrated and included an optional quiz. Sixteen weekly lessons com-
prised the core curriculum of the DPP Lifestyle Intervention, slightly 
modified for online delivery. They were followed by eight monthly 
lessons, adapted from relevant supplemental DPP materials.

The DPP lifestyle intervention included illustrative worksheets used 
by the DPP lifestyle coaches in an interactive manner to reinforce 
behavioral and educational concepts and to help participants apply the 
lessons to their lives. We adapted these into structured workbook pages 
integrated within the lessons. Throughout a lesson, workbook concepts 
frequently built upon prior entries. For example, in one lesson, each 
participant was asked to note a situation that made healthy eating 
difficult for him/her. Later in the lesson, that answer was displayed 
and the participant was prompted to develop a plan for successfully 
managing the situation. Each lesson ended with a workbook page for 
developing an action plan that applied the lesson’s behavioral skills. 
Workbook pages were archived for future review.

Participants were prompted to weigh themselves and report their 
weight on the Web site every week. Self-monitoring of eating (fat 
and calorie intake) and physical activity was phased in over time, 
similarly to the DPP efficacy trial.

Participants planned their weekly physical activity online, select-
ing activities for their upcoming week from a diverse menu, along 
with expected duration and frequency. They reported completed 
activities and pedometer steps daily. The software estimated the 
number of metabolic equivalents expended26 and converted this value 
into the equivalent number of steps walked. Thus, while participants 
could report multiple activities (e.g., walking, dancing, and swim-
ming), feedback was provided in a common unit (step-equivalents). 
Participants recorded their food intake on paper tracking sheets and 
entered daily totals of fat and calories on the self-monitoring screen. 
Weekly, they were electronically prompted to review automated 
progress reports that graphed their self-monitoring data over time.

Each participant was assigned a nurse educator lifestyle coach 
with training in delivery of the lifestyle intervention.27 The coaches 
reviewed each participant’s progress regularly, including lesson 
completion, self-monitoring, and workbook entries, and wrote coach-
ing notes offering support and suggestions. While the health coaches 
responded to routine nutrition issues, they consulted with a nutrition 
specialist as needed. Coaching notes were sent weekly during the core 
16 lessons, and biweekly thereafter, via secure, electronic messaging. 
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