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Abstract
Background—A challenge for the widespread dissemination of Internet-based programs
designed to produce weight maintenance/loss in defined (high school) populations is to adapt them
to local needs and interests, whereas demonstrating effectiveness and salience for both universal
and targeted populations.

Objective—The objective of this study is to examine the feasibility of providing an inexpensive,
Internet-based universal (healthy weight regulation) and targeted (weight maintenance/loss) health
program to all ninth-grade students in a high school serving a lower socioecnomic status, diverse
population.

Design—A total of 118 normal-weight and 64 overweight/obese students in the same ninth-grade
class completed a baseline screen and were allocated to a healthy weight regulation program or a
weight-loss maintenance program. Both groups simultaneously received a 10-week Internet-based
intervention. Program implementation required minimal teacher time. Measurement included self-
reported fruit, vegetable and high-fat/-calorie food consumption, self-reported change in body
mass index (BMI), weight and shape concerns, as well as program engagement.

Results—The program was successfully implemented in nine classes, with minimal help from
the investigators. There was a significant increase in self-reported consumption of fruits and
vegetables (P=0.001). There was a significant reduction in self-reported BMI in the overweight/
obese group (P=0.001). Students found the program helpful and engaging. There was a significant
reduction in weight and shape concerns in the high-risk female students, consistent with a reduced
risk for the development of an eating disorder. Providing a universal and targeted online healthy
weight regulation program to ninth-grade students is feasible and inexpensive. The results suggest
the program can serve as ‘core’ for future studies using adaptive, continuous quality-improvement
designs.

Introduction
The prevention of obesity should start early, but programs still need to address the high
percentage of older students who are overweight or obese when they enter high school. In
2009, about 29% of high-school students were overweight or obese (http://www.cdc.gov/
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healthyyouth/yrbs/pdf/us_obesity_trend_yrbs.pdf). During high school, students develop a
number of life-long habits related to exercise and nutrition, and unfortunately, data suggest
that few students are offered physical activity programs, particularly after ninth grade. Late
adolescence is a time when students are more independent and begin to have more agency
over lifestyle choices.

The Internet is an ideal medium to reach the adolescent population. Recent studies have
demonstrated that computer-based approaches are feasible and can lead to self-reporting of
behavior changes and weight loss in children and adolescents.1, 2 However, few studies
have shown that Internet-based interventions can reduce/maintain weight in older
overweight adolescents, and no studies have examined the use of such programs in high
schools in spite of the huge need to provide weight management skills to this population.

In addition, a number of other issues need to be addressed for widespread dissemination of
Internet-based programs.3 Glasgow et al.4 have recently noted the limitations of the
traditional efficacy to effectiveness model as applied to public health problems and argue
that a model likely to have greater reach would use a set of programs adapted to defined
populations. In an ideal world, a program reaching a defined population would be effective,
but would also evolve to incorporate new interventions and activities of potential benefit.
Connecting effective individual-focused intervention-based programs with social,
community, school, family and environment activities is even more important for school-
based health promotion activities. In the research model, we propose that a core program be
developed first using traditional evidence-based pilot studies and a comprehensive needs
assessment. Such a program would be tailored to individual student-learning styles, interests
and needs. The software would permit rapid changes based on individual and group
outcomes and the incorporation of new activities such as games. Once efficacy has been
established, the program would be offered to a variety of schools and further adapted on an
individual and school level. These studies would use the classroom as the unit of analysis.
The adaptations would address potentially important demographic, learning and other issues,
and this set of programs would presumably increase the appeal of the program. Once a set of
adapted core programs have been developed, a next step might be to examine how outcomes
can be enhanced by incorporating environmental and other activities at the school level.

Although program revision and adaptation is a relatively straightforward process,
demonstrating that the adapted programs are effective is more problematic. Traditional,
large controlled effectiveness studies require ‘fixed’ interventions, and usually study only
one intervention. It has not been possible to use this traditional efficacy-effectiveness model
in which a set of related interventions needs to be studied. Fortunately, new trial designs
allow for the examination of the efficacy of programs adapted to targeted populations. For
instance, factorial designs and adaptive designs with continuous quality improvement have
been proposed as a way to examine a number of variations of programs simultaneously.5, 6,
7 However, such designs require large numbers of subjects, followed up with standardized
assessments and replicable, easily implemented interventions. For instance, as many as 10
schools, 50 classes and 20 000 students may be necessary to examine the efficacy of 6 or 7
variations of a program.

The purpose of this study was to determine the feasibility of providing a universal and
targeted healthy weight regulation program to all ninth-grade students in the same high
school. Feasibility was determined on the basis that the schools could provide the program
to all students with minimal effort and cost, that short-term results would suggest that the
program was beneficial, and that students would find the program engaging. We also wanted
to identify potential barriers to wide-scale dissemination that need to be resolved.
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Methods
Letters were sent to 12 high schools in the San Francisco Bay Area Peninsula, offering the
use of the StayingFit program (described below), of which 5 expressed interest. One high
school was selected to participate based on the diversity of the student body (49% Hispanic,
37% White, 7% Asian, 6% African American, 2% other) and proximity to the investigators.

Measures
Body mass index (BMI) data, obtained by the schools using digital scales and wall measures
of height, were used to determine which program track (universal healthy weight regulation
or overweight/maintenance) was recommended to students. Nutrition and self-reported
physical activity were assessed using selected items from the Center for Disease Control
Youth Risk Behavior Survey,8 and weight and shape concerns were assessed using the
Weight and Shape Concerns Scale.9 Process measures included post-session assessment of
knowledge, intention, efficacy and engagement (helpful, interesting, fun). Students also
reported food consumption, activity and meal-size information on weekly logs.

Intervention
StayingFit is a 10-week, two-track program emphasizing healthy habits and positive body
image. Students above the 85th percentile BMI for their age and sex are given StayingFit
weight maintenance. Students below the 85th percentile BMI for their age and sex are given
StayingFit general (see Figure 1). The interventions are based on a number of previous
efficacy studies.10, 11, 12, 13, 14, 15, 16 The weight maintenance intervention incorporates
cognitive behavioral principles,17 adolescent weight-loss interventions,18 and hunger and
satiety awareness skills. The intervention combines psychoeducation and behavioral
interventions, such as self-monitoring, goal setting, stimulus control and appetite awareness,
and introduces emotion regulation skills. The program introduces a new topic related to
healthy eating, physical activity, binge eating and weight loss/maintenance each week, with
content from previous weeks remaining accessible at any time. The general track focuses on
developing healthy eating and activity habits, and includes information about maintaining a
positive body image. The program also included an asynchronous discussion group
moderated by a research assistant. Early versions of the program underwent extensive pilot
testing. The content of the program was designed to cover the State of California ninth-grade
nutrition standards and to support students passing the Fitnessgram.19 Text was written at a
sixth- to ninth-grade level.

HealthmunkLLC authored the software
All program content was put on masters to allow for rapid, inexpensive program revision.

Results
In all, 53% (191/360) of students provided parental consent. Of these, 118 were allocated to
the healthy weight regulation program and 64 to the weight maintenance program (9 were
lost to follow-up), in 9 classes. From pre- to post-assessment, by self-reporting, BMI
increased slightly in the general group, from 20.3 (s.d.=2.2) to 20.7 (s.d.=2.4), and decreased
slightly in the weight maintenance group, from 27.5 (s.d.=5.2) to 26.6 (s.d.=5.7; t=2.98,
P=0.005). There was an increase in the number of students who reported eating fruit, green
salad, carrots and other vegetables (see Figure 2). The mean ratings of the sessions were
3.5/5 for interesting, 3.4/5 for helpful and 3.1/5 for fun. There was a significant reduction in
weight and shape concerns for young women at risk for overweight, from 53.8 (s.d.=20.5) to
43.2 (s.d.=17.2; t=3.2, P=0.001), and for women at any weight with high weight and shape
concerns, from 62.2 (s.d.=12.5) to 50.2 (s.d.=15.8; t=3.7, P=0.001.)
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Discussion
The results suggest the StayingFit program is feasible to deliver to high schools interested in
a universal and targeted healthy weight regulation program for ninth-grade students. The
program can serve as the framework for adaptive continuous quality-improvement trials.
After the first session, the investigators were available for help with computer problems, but
the program was run entirely by the teachers with no training. Most importantly, the school
wanted to run the program again the following year.

Results also suggest the intervention may have improved healthy food choices in the general
group, whereas leading to weight loss in the weight maintenance group. Equally important is
the fact that the study suggests a weight maintenance intervention combined with
psychoeducation related to body image does not increase eating disorder risk as reflected in
a significant reduction in weight and shape concerns. However, these data are based on self-
report, and this was not designed as an efficacy trial.

The largest cost to the investigators was to provide monitoring of the asynchronous
discussion group. Content analysis suggested that this feature did not contribute to outcome
and that it could be dropped, thus reducing the cost and increasing the feasibility of
dissemination. Teachers are required to provide core nutrition and physical activity
information so that the time students spent on the program would have been spent in face-to-
face teaching. We have no evidence that the program is more effective at increasing
knowledge and other variables; however, by having the teachers monitor the students’ work
on the computers, they are free to address individual questions. Furthermore, it is very
difficult to provide universal and targeted programs simultaneously with face-to-face
instruction.

Assuming that StayingFit has been shown to be feasible and has a reasonable effect size in
the pilot, the next step in traditional research would be to examine the efficacy of StayingFit
in randomized populations. However, as the core weight maintenance program has already
been shown to be efficacious in two randomized trials in this age group,10, 12 and this study
has shown the feasibility of inexpensive implementation, then a strategy more likely to
provide a program of potential use and benefit to schools would be to incorporate the core
program in an adaptive continuous quality-improvement design.7 Such a model would
provide both real-world effectiveness and permit adaptation to local school environments. In
this model, program effectiveness would be defined as weight maintenance for the normal-
weight group and weight loss for the overweight/obese group. In addition, process data, such
as adherence to logs, and moderating variables, such as demographics, would be examined
to determine how the program might be improved/adapted to local school environments. For
instance, some schools might require a shorter version or a version tailored to a specific
community. As another example, the program might benefit from incorporating features of
mobile technology (applications, global positioning system), games and virtual reality. In
addition, the program might be expanded to deal with issues of affect. Any changes
presumably affecting outcome would be examined in adaptive designs.

Once the core program reaches predetermined goals (weight maintenance/loss, accepted
levels of adherence and engagement), the next step will be to determine how the online
program can be combined with social networking, and environmental, family and
community activities to achieve even more robust changes.
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Figure 1.
Universal, targeted and indicate eating disorders/weight management program for high
school students.
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Figure 2.
Pre-post changes in Youth Risk Behavior Survey nutrition data compared with national
norms.
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