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INTRODUCTION

The prevalence of obesity (body mass index 
(BMI) > 95th percentile) in elementary school-
aged children, 6-11 years, has risen sharply in 

the United States over the past three decades 
from approximately 6 percent to 17 percent.1  In 
Delaware, 19 percent of elementary school-aged 
children are now considered obese.2  These youth 
are at risk for physical, social, and emotional prob-
lems related to their obesity. Potential physical 
health consequences of childhood obesity include 
hypertension, hyperlipidemia, type 2 diabetes, 
joint problems, asthma, sleep disorders, and 
early puberty.  Social and emotional health 
consequences often associated with childhood 
obesity are bullying, poor self-esteem, body image 
concerns, depression, and anxiety.

There are many contributors to the rise in 
childhood obesity such as population demograph-
ics, lifestyle behaviors, and environments at 
home, school, and in the community.3 Currently, 
evidence-based research supports school-based, 
multi-component programs as the most effective 
strategy for preventing childhood obesity.4  More 
specifically, school-based obesity prevention pro-
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grams should focus on providing nutrition educa-
tion to change foods eaten, food preferences, or 
eating patterns; increasing physical activity; and 
decreasing sedentary activity patterns.4

To help address childhood obesity locally, 
we formed a partnership between Brandywine 
Springs Elementary School, Christiana Care 
Health System, and Blue Cross Blue Shield of 
Delaware to implement a school-based obesity 
prevention program. “Dare to Live Healthy the 
Red Clay Way” was an evidence-based, multi-
component obesity prevention program offered 
at Brandywine Springs Elementary School in 
Wilmington, Delaware during the 2006-2007 
school year. 

METHODS

The program included 878 students in kin-
dergarten through sixth grade, who were enrolled 
at Brandywine Springs Elementary School. This 
observational study had a nine-month interven-
tion period that implemented Nemours Health 
and Prevention Services’s (NHPS) 5-2-1-Almost 
None campaign to promote a healthier lifestyle 
for children and families.  The 5-2-1-Almost None 
message promotes eating five or more servings 
of fruits and vegetables per day,  spending no 
more than two hours per day in front of a screen 
(television /recreational computer time), getting 
at least one hour of physical activity per day, 
and drinking almost no sugary beverages, such 
as soda and sports drinks. These behaviors have 
the greatest demonstrated impact on achieving 
or maintaining a healthy 
weight5 and were weaved 
throughout the components 
of our program. 

The specific components 
of our school-based program 
included NHPS’s Growing 
Healthy Kids (a 10-week, 
healthy lifestyles program 
offered only to overweight 
students along with their 
families), open gym nights 
for two hours once per week, 
nutrition education classes, 
video dance games, Girls on 

the Run (a running/life skills program for 3rd-5th 
graders), after school staff exercise classes two 
days per week, and a healthy school vegetable 
garden. 

Baseline and follow-up heights and weights 
were measured and BMIs were calculated for all 
students (K-6). Students in grades two through 
six completed a survey on 5-2-1-Almost None 
healthy behaviors at baseline and follow-up. 

RESULTS

Of the 878 students, baseline and follow 
up BMI data were collected for 696 students. A 
total of 319 students (31 percent) participated 
in at least one program activity. The average 
BMI was at the 69th percentile at baseline and 
at 9-month follow up. As depicted in Table 1, 
most children stayed in their weight category 
from baseline to follow-up. However, of those 
children in the obese group, 21 children moved 
into the overweight category and two children 
moved into the normal weight category. In the 
overweight group, 30 children moved into the 
normal weight category.

Self-reported healthy behaviors improved (p 
< 0.01).  As shown in Table 2, specific healthy 
behaviors in which students reported a significant 
improvement were:  eating fruit and vegetables 
(p<0.01), eating dinner as a family (p<0.01), and 
drinking high sugar beverages (p<0.01).  More 
specifically, 21 percent of the students surveyed 
increased their fruit and vegetable intake to five or 
more per day.  Additionally, 22 percent of children 

Table 1. Weight Category at Baseline and Follow-Up

    Underweight
n (%)

Normal Weight
n (%)

Overweight
n (%)

Obese
n (%)

BASELINE

FO
LL

O
W

-U
P

Underweight
n=50

35 (70.0) 18 (4.4) 1 (0.8) 0

14 (28.0) 352 (86.5) 30 (22.6) 2 (1.9)

1 (2.0) 35 (8.6) 85 (63.9) 21 (19.8)

0 2 (0.5) 17 (12.8) 83 (78.3)

Normal
Weight
n=407

Overweight
n=133

Obese
n=106
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reduced their screen time to less than 2 hours per 
day.  Other improvements in healthy behaviors 
were 16 percent began eating with their family at 
least two times per week, 18 percent eliminated 
regular intake of sugar-sweetened beverages, and 
14 percent began eating breakfast daily.

DISCUSSION

BMI and BMI percentiles remained stable. 
This is difficult to interpret given the short dura-
tion of the study and lack of a comparison group.  
Perhaps we can be encouraged by lack of increase 
and the trend of obese students to move to a more 
favorable weight category. Healthy behavior did 
increase and given a longer intervention period, 
a decrease in BMI might be noted. This was a 
pilot study and, as such, it provides preliminary 
data on the feasibility of such a program. Also, 
the change in behavior argues that this would 
be a successful intervention if sustained. And 
finally, this study provides benchmark data for 
continuation/expansion of the program.

Delaware has a distinct advantage to combat 
childhood obesity with our state’s small size and 
strong public health/community partners. Below 
are several examples of ongoing efforts to address 
childhood obesity in Delaware. 

l NHPS has developed a campaign to make 
Delaware Kids the Healthiest in the Na-
tion (www.growuphealthy.com).  
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l The Delaware Collaborative was formed 
in 2008 as a partnership of individuals 
and organizations to improve diabetes 
management and address childhood/
adolescent obesity at the state level. Some 
of the collaborating partners include: A.I. 
duPont Children's Hospital; Christiana 
Care Health System, NHPS; Nemours 
Physician Practice; Delaware Depart-
ment of Public Health; Blue Cross Blue 
Shield of Delaware; school-based wellness 
centers; Delaware School Nurses Associa-
tion; Delaware Department of Education; 
Medical Society of Delaware; Delaware 
physicians; and Delaware Academy of 
Medicine.

l Delaware House Bills 372 and 471 were 
passed in 2006 to implement the Fitness-
gram statewide. The Fitnessgram mea-
sures aerobic capacity, muscle strength, 
endurance, flexibility, and BMI of stu-
dents throughout Delaware. Reports 
are sent home to parents in grades 4, 7, 
and 9/10 along with a booklet, “Healthy 
For Life. A Guide for Families” from 
NHPS.

l A new coalition of more than 60 organiza-
tions including state agencies, Delaware 
Partners to Promote Healthy Eating and 
Active Living (HEAL), is constructing a 
draft of a five-year comprehensive plan.  
This coalition is broken down into the fol-
lowing six settings:  Social Marketing and 
Communications, Schools, Healthcare, 
Worksites, Families in Communities, 
and Environment and Policy.
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