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Abstract

Background: Research has shown the efficacy of family-based behavioral interventions for overweight children, but a major
difficulty is access to effective treatment programs. The objective of this study was to develop and test the initial feasibility and
efficacy of a web-based family program for overweight 8- to 12-year-old children.

Methods: A website was created using concepts from effective family-based behavioral programs and input from focus groups
with overweight children, parents, and pediatricians. The website provided information about obesity and healthy lifestyles, as-
sessment of dietary and physical activity habits, interactive dietary and physical activity games, and instruction in goal-setting and
monitoring of goals. Children selected a dietary and physical activity goal and a daily step goal with pedometers. Feasibility and pilot
testing over 4 weeks was conducted with 24 overweight children referred by a physician. Outcomes were z-BMI, healthy eating and
physical activity, and intrinsic motivation and self-efficacy for weight control.

Results: Mean number of logins over the study period was 11.4 for the study sample. Eighteen families (75%) returned for the
follow-up assessment. Pre—post analyses for these participants showed improvements in intrinsic motivation, (p=0.05), self-efficacy
(p=0.025), physical activity (p=0.005), and healthy lifestyle behaviors (p =0.001). Comparisons between high and low users of the
program indicated that high users reduced their BMI while low users increased their BMI over time (p=0.02); high users also
improved their dietary intake relative to low users (p=0.04). Consumer satisfaction ratings were high.

Conclusion: These pilot findings suggest this is a feasible approach for treatment of overweight children and that children who
used the web program frequently improved their BMI and dietary intake.
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Introduction of high-fat diets'® and physical inactivity,'”'® as well as
increased television viewing.'*? Low levels of physical

ecent research indicates that the prevalence of over- activity have be%nzilssociated with glucose intolerance and
Rweight and obesity in children is very high, compris-  tYP® 2 dlab§tes. , )
ing about one-third of children and youth in the United The family unit should be targeted in weight control
States and increasing in incidence.! Policy experts consider ~ programs for children.?> Research indicates that family in-
this epidemic to be a serious public health issue.2 Overweight ~ volvement is crucial,'>**>* and that when parents are in-
youth usually remain overweight as adults and are atincreased ~ volved in their own weight loss efforts better results are
risk for a variety of adverse health conditions®; rates are  obtained for children.?” Increased physical activity is also a
higher in children from lower-income families®’ and of ethnic ~ critical component of weight loss programs for children.**¢
minority status.®'° Web-based intervention has been termed the ‘next
Studies have shown there is a relationship between child  transformation in the delivery of health care’” and has great
and parental obesity that can be explained by genetic!' and ~ potential for dealing with the obesity epidemic.?” Over
environmental/behavioral factors,'*!3 and familial aggre-  75% of Americans are estimated to have internet access,
gation of physical activity'* and eating habits'> has been  and studies show that about 80% of adult internet users
observed. Specific behavioral factors involve consumption  seek health-related information for themselves and their
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children.*®3° Research has shown that internet health in-
terventions have favorable treatment outcomes.**-#!

The internet holds promise for the delivery of weight
control interventions, and studies demonstrate the efficacy
of several internet behavioral weight loss programs for
adults.**>° Reviews of weight loss programs delivered over
the internet conclude that this approach may be an alter-
native to face-to-face programs.’'> Several reports suggest
the efficacy of web-based weight loss interventions for
youth. For example, an internet intervention showed de-
creased fast food consumption and increased physical ac-
tivity in adolescent girls.>®> Another study showed decreased
dietary fat intake and reduced body fat after 6 months of
treatment, with increased use of the web site associated with
better outcomes>*; however, weight loss was not maintained
at 2 years, with decreased web use occurring over time.>
Additional studies have found web-based programs to result
in increases in physical activity and improved dietary intake
in children as young as 8 years of age.>*>’

There are many web sites with information related to
child obesity, some with interactive games to increase
children’s nutritional and physical activity knowledge and
skills. Most are designed to promote health and prevent
obesity, rather than as interactive sites to help children who
are already overweight, and few sites contain online
tracking components. Little is known about the effects of
these programs on changing dietary behavior, physical
activity, or weight.

Research has demonstrated the efficacy of family-based
behavioral interventions for pediatric weight con-
trol.31:32:36:60 However, a major challenge is access to ef-
fective treatment programs. The aim of this study was to
create and pilot test a web-based family intervention pro-
gram for overweight children, Families Interacting To-
gether for Health (FIT-4-Health).

Materials and Methods

Participants and Setting

Twenty-four overweight children were recruited from
two pediatric clinics; inclusion criteria were overweight
status, 8—12 years of age, no other serious health problems,
families speak and write English, and have high-speed
internet connections at their homes. Their mean age was
11.0+1.22 years. The BMI values for these children were
all greater than the 85 percentile, with a mean BMI per-
centile 0f 98, and mean BMI z-score of 2.19. There were 10
girls and 14 boys; 11 children were Hispanic, 9 were Af-
rican American, 3 were non-Hispanic white, and 1 was
Asian American. Mean years of education for mothers and
fathers were 14.7 and 13.8 years. Mean annual family in-
come was $79,368 (range $14,000-$130,000). Most fam-
ilies (75%) had 2 parents living in the home.

FIT-4-Health Web Site
Participants were given the website address for the
program and a login user name; they created their own
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password to enter the FIT-4-Health site. The welcome page
contained an orientation to the program, along with six
other tabs at the top of the page: What’s the Problem?,
Let’s Get Started, How to Have a Healthy Lifestyle, Set-
ting My Goals, Keeping Track, and What’s Next? Clicking
on each of these tabs led to another page with text written
for the child (with an option to hear the text narrated by a
youth voice), along with an icon labeled, ““Parent Stuff,”
containing more information related to each topic. Chil-
dren’s knowledge and skills were addressed through two
interactive games—one focused on discriminating types of
physical activities and sedentary behaviors, and the other
on healthy and unhealthy food choices and portion sizes.
Other modules addressed stimulus control and modifica-
tion of eating behavior and increasing physical activity and
reducing sedentary behavior. The program used a variety
of methods including text, graphics, narration, and inter-
active programming.

The content of the program was informed by the evi-
dence for efficacy in pediatric weight loss.3!3%3%6% A focus
group was conducted with 5 pediatricians, who were
shown a preliminary version of the program. In a separate
focus group with 3 families, overweight children and their
parents together were shown the program, and their feed-
back was obtained about various program features. Be-
cause the program was developed to be family-based, we
designed the focus groups with both parents and children
participating together. After revising the program based on
their feedback, pretesting was conducted with 2 more
overweight children and their parents, who were observed
using the program and then interviewed about program
features. On the basis of their feedback, the program was
refined further. The focus groups were conducted by 2 of
the study investigators (AMD and HS). Transcripts
were prepared of each focus group, and the results were
content analyzed for common themes.

Children first completed an assessment of their dietary
and physical activity habits using items from the Youth
Risk Behavior Survey and then selected one dietary and one
physical activity behavior to focus on as goals. In addition,
all children were given a pedometer and instructed in its use
over 3 days to establish their daily step baseline, after which
they selected an appropriate daily step goal (e.g., either 10%
or 20% above their baseline). The objective was for each
child to monitor their performance on a daily basis with
each of their three daily goals and record that in the Keeping
Track section of the website. Parents were asked to monitor,
prompt, and reinforce their child’s use of the program, as
well as use the parent features of the program to learn more
about healthy lifestyles.

Measures

Demographic variables. A demographic interview was
conducted with the primary caregiver to obtain demographic
data including geographic origins, ethnic status, marital sta-
tus, and parent education, occupation, and family income.
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Anthropometric variables. Children were measured for
their height (by stadiometer) and weight (by balance
scale), and BMI (weight in kg/height in meters squared)
was calculated at baseline and at the 1-month follow-up.
BMI was transformed into z-scores based upon national
norms for age and sex.

Psychological variables. The Intrinsic Motivation In-
ventory for Weight Management (IMI-WM) was created
for this study because there was no available measure for
this construct in children. The Self-Determination Theory
web site (www.psych.rochester.edu/SDT/questionnaires
.php/) was used to create this measure. The IMI-WM
consists of 16 items, each rated on a 7-point scale (not at all
true to very true), with 8 comprising a self-efficacy sub-
scale and 8 an importance subscale. A sample item for self-
efficacy is: “Overall, I feel confident in being able to
manage my diet so that my weight will be healthy.” A
sample item for importance is: ‘I put a lot of effort into
managing my weight.”” The internal consistencies for the
overall scale score and self-efficacy and importance sub-
scales were (.78, 0.73, and 0.63, respectively.

Behavioral variables. Six items from the Youth Risk
Behavior Survey (YRBS; from the CDC’s Youth Risk
Behavior Surveillance System) were used to measure
healthy or unhealthy eating habits. Six other items from the
YRBS were used to measure physical activity and seden-
tary behavior. Examples of questions include: “During the
past 7 days, on how many days did you eat breakfast?’’ and
“On how many of the past 7 days did you exercise or
participate in physical activity for at least 20 minutes that
made you sweat and breathe hard?”” An overall composite
score for healthy lifestyle was based on these 12 items
(alpha=0.56); the internal consistency for the healthy
eating scale was 0.47 and for the healthy physical activity
scale was 0.50.

Procedures

Participants were recruited during their regularly
scheduled clinic appointments. The physician recruited the
family and gave potential participants the study phone
number to call to learn more about the study. Research
assistants screened and scheduled families for an initial
baseline appointment where they completed informed
consent/assent procedures and baseline assessments of
anthropometric, behavioral, and psychological variables.
The research assistant then conducted an orientation to the
web program, with the parent and child using a laptop
computer. Participants were asked to use the web site for
the following 4 weeks, after which they would be sched-
uled to return to the clinic to complete the 1-month post-
baseline assessment, including the same measures taken at
baseline plus a brief consumer satisfaction measure de-
veloped for this study. Participants were encouraged to
visit the web site as often as possible, if not daily, at least
several times per week. Parents were instructed to visit the
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site with the child, praise the child for visiting the site, and
practice implementing strategies from the web site at home.
At the completion of the orientation, a pedometer was given
to the child to track the number of steps taken each day.
Families received gift coupons after completing baseline
($25) and 1-month postenrollment assessments ($75).

Statistical Analyses

Paired #-tests were used to evaluate changes in an-
thropometric status, behavior, and psychological func-
tioning. For a within-subjects analysis, assuming a
correlation between pretest and posttest greater than
r=0.70, 24 participants provided 80% power assuming a
medium effect size at p=0.05 (one-tailed). Given the small
sample size and hypothesis of improvement, one-tailed
tests were used. Repeated measures analysis of variance
(ANOVA) was also used in tests comparing children who
were high versus low utilizers of the website.

Results

Program Usage

Mean number of logins over the 4-week study period
was 11.42 for the entire sample, with a range of 1-34.
Eighteen of 24 families (75%) returned for the follow-up
assessment. The mean number of logins for the 6 children
who did not return for follow-up in the study time frame
was only 2.83; mean logins value for the remaining 18
children was 14.30. These 18 participants were divided
into 2 groups based on the median of logins (12) to form
low and high program utilization groups. Mean * standard
deviation (SD) logins for the low group was 5.88 (£2.98)
and for the high group was 22.67 (£9.19) (#(16)= —5.21,
p=0.001).

Pre—Post Results for Sample that Completed

Follow-Up Assessment

Pre—post differences were first examined by paired ¢-
tests for the 18 children who returned for follow-up. The
results of these analyses showed significant effects for the
IMI total score (#(17)= —1.82, p=0.05), IMI self-efficacy
(t(17)=-2.09, p=0.025), healthy physical activity
(t(17)= —2.84, p=0.005), and healthy lifestyle composite
(#(17)=—4.15, p=0.001), all of which improved over
time. There were no significant changes in z-BMI.

Comparison of High and Low Program Users

Due to differences in usage across participants, analy-
ses were conducted to assess whether high (2=9) vs. low
(n=9) users differed over time, using a repeated-measures,
mixed analysis design. There was a significant interaction
effect for z-BMI (F(1,16)=6.36, p=0.02). As shown in
Figure 1, high users reduced their z-BMI while low users
increased their z-BMI over time.

There was a significant group by time interaction effect
for healthy eating behavior (based on the YRBS). As
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Figure 1. Changes in child z-BMI as a function of type of user and
time. (Solid line) Low utilizer; (dashed line) high ultilizer.

shown in Figure 2, high users improved over time rela-
tive to low users (F(1,16)=3.37, p=0.04). There was also
a marginal interaction effect for IMI-Self Efficacy
(F(1,16)=2.86, p=0.06), with high users increasing more
over time than low users.

Significant effects of time were observed for physical
activity (from the YRBS) (F(1,16)=7.58, p=0.005),
healthy lifestyle composite score (from the YRBS)
(F(1,16)=16.61, p=0.001), and for the IMI total score
(F(1,16)=3.16, p=0.05), all of which improved over time.
There were no differences between the high and low user
groups on demographics or initial levels of intrinsic mo-
tivation or behavioral functioning.

Behavioral Goals

The most frequently chosen dietary goal was to increase
consumption of fruit (n=10); other goals included in-
creasing vegetables (n=6), decreasing unhealthy snacking
(n=5), and decreasing sweetened beverages (n=2). The
most frequently chosen physical activity goals were to
reduce screen time (7 =8) and to increase either moderate
or vigorous activity (n=38). Pedometer goals were set for
each child depending on their baseline values.

Tracking of Behavioral Goals

The mean number of days in which children in each
utilization group tracked their dietary, physical activity,
and pedometer step goals were examined. In the low use
group, children tracked their dietary goals on average for
11.1 days, their physical activity goals on 8.0 days, and
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Figure 2. Healthy dietary behavior as a function of type of user
and time. (Solid line) Low utilizer; (dashed line) high ultilizer.
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their step goals on 8.78 days. In the high use group, on
average children tracked their dietary goals on 20.2 days,
their physical activity goals on 16.3 days, and their step
goals on 22.5 days.

Consumer Satisfaction Ratings

At the postassessment, parents completed a brief ques-
tionnaire regarding their satisfaction with the web pro-
gram, and children were interviewed using the same
questionnaire. Overall, the program was highly rated. Most
families reported that the program was engaging, with 94%
of children and 66.7% of parents reporting it was either
very or somewhat engaging; 39% of children reported that
the information was presented fairly clearly, and 61% re-
ported it was presented very clearly. Information was rel-
atively easy to find for 39% and very easy to find for 61%.
Ninety-four percent of parents and 67% of children re-
ported that they would strongly recommend the program to
other children and families.

Discussion

This pilot study was an initial evaluation of the FIT-4-
Health web program. The program was evidence-based in
that it used approaches such as goal setting, self-monitoring,
and involvement of parents in supporting children’s heal-
thy lifestyle behaviors.?!32:36:60 Program development also
considered the perspective of children, their parents, and
pediatricians through focus groups. In this pre—post pilot
study with 24 overweight children, 18 (75%) completed
the follow-up assessment, revealing significant improve-
ments over the 1-month trial in intrinsic motivation and
healthy lifestyle behaviors; the 6 families who did not re-
turn for follow-up did not use the web program very much.
High program users reduced their z-BMI, whereas low
users increased their z-BMI over time; high users also
reported increases in healthy eating relative to low users,
and there was a similar trend for self-efficacy for weight
control of children in the high user group. In the overall
study sample, 9 of the 24 children (37.5%) used the web
program a mean 22.7 times over the course of 1 month, and
also had high frequency of tracking their goals over time.
Consumer satisfaction with the program was high, with
94.4% of parents and 66.7% of children reporting that they
would strongly recommend the program to other children
and families. These results are consistent with previous
web-based health promotion studies with children>3->#5659
and provide support for the initial efficacy of the FIT-4-
Health web program for overweight children.

The clinical significance of the changes in z-BMI for the
high users compared to the low users is noteworthy. Even
though a change of 0.05 in a z-score may not appear
clinically significant, this change occurred only after a 30-
day time period, during which the low user group actually
increased their z-BMI by 0.06; therefore, the effective z-
score change for the 1-month period was 0.11. Because the
pilot study was limited to a 1-month trial, it is not clear
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whether children who continue to use this program would
be able to maintain this rate of weight loss or if at some
point they would revert to previous habits.

For this type of intervention to be successful in helping
children lose weight, the program must be used on a reg-
ular basis over a longer period of time. The data indicate
differences in effects for those who frequented the web site
often versus those who did not, and the consumer satis-
faction assessment indicated that there is room for im-
provement with regard to the visual interface and activities
to encourage engagement. Although the development of
the web program was informed by focus groups that in-
cluded parents, children, and physicians, more effort is
needed to create an appealing and engaging web program.
This is a critical need because previous research indicates
overweight children decrease their use of a web program
over time.>* Other health-oriented web programs for youth
have successfully included a social networking component
or ““chat room” as part of the intervention, which may help
with engagement over time.®' Once engagement is estab-
lished, it is essential to maintain program interest through
frequently updating materials and creating fun interactive
game-like activities.

Study Limitations

Although initial results are promising, they must be in-
terpreted with caution because this was a small sample.
The study design did not include a control group. Other
than anthropometrics, measurement relied on self-report of
children, and statistical analyses did not control for type I
error. During program development, only 5 families par-
ticipated in focus groups to provide feedback on the pro-
gram features. The internal consistencies of the IMI-WM
total score and subscales were relatively low but accept-
able for research purposes in the current study; however,
future studies should more fully examine its reliability and
validity, as well as the YRBS items for dietary and physical
activity behaviors in larger study samples. The age range
for recruitment was intentionally narrow, but future studies
will need to determine whether this type of program could
be effective for younger and older children. Moreover,
because participants in this study were recruited from two
university-based medical practices, it will be important to
evaluate this type of program in community-based prac-
tices to improve generalizability.

Implications

These pilot study results suggest that this type of web-
based family intervention program is feasible and can
achieve some success for pediatric weight control, partic-
ularly for those children and parents who use the program
more frequently. A key issue is program engagement. The
next phase of this project will employ video models and
more interactive game-like activities to increase program
appeal and usage. The program will also be expanded to
include more issues, such as intrinsic motivation for weight
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control, eating out, dealing with emotional eating, and
parental and child responsibilities for lifestyle behaviors.
Once the FIT-4-Health web program is fully developed, it
will be important to test its effectiveness in a larger ran-
domized controlled trial in community-based settings.

Conclusion

These pilot findings suggest that this type of family-
based web program is a feasible approach for the treatment
of overweight children and that children who use the web
program more frequently improve their BMI and dietary
intake. Further development of this program and its ex-
amination in a randomized trial with a larger number of
children over a longer period of time is needed to deter-
mine its clinical effectiveness.
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