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BMI among transit workers who spend most of their workday outside the
worksite. Obesity prevention strategies that target transit workers may need
to focus on policy changes that address infrastructure issues including work
schedules and break policies.

366-P
A Dietary Intervention to Improve Metabolic Outcomes and
Decrease Adiposity in Overweight Peri-Pubertal African American
Girls: Does Macronutrient Profile Matter?
Krista Casazza, Michelle Cardel, Lynae J. Hanks, Akilah Dulin-Keita, Stephenie
Wallace, Barbara A. Gower, Jose R. Fernandez Birmingham, AL

Obesity prevalence among African American girls (AA) is higher than that
of other groups. As typical calorie restriction obesity treatment strategies
have met with limited success, alterations in macronutrient composition
might effectively improve metabolic outcomes and impact future body
composition trajectories in this population. The study objective was to
examine the effectiveness of a 16-week dietary intervention to improve
metabolic profile and promote weight-loss in 24 overweight AA aged
9-14y. Girls were assigned to either a reduced-carbohydrate diet (SPEC:
42% CHO, 40% fat;n= I0) or a standard diet (STAN: 55% CHO, 27%
fat;n= 14). The study included two phases: eucaloric (5-week) and hypoca-
loric (Ll-week; 1000kcal deficit). Energy requirements were determined
by indirect calorimetry and all meals were provided accordingly. Meal
tests were performed for metabolic analyses and DXA was used for body
composition assessment. Girls on the SPEC diet had significantly lower
triglycerides (p<O.OOl) and marginally decreased leptin (p=O.IO). Girls
on both diets had marginally decreased LDL cholesterol (p=0.07) and
increased adiponectin (p=0.06). Although the meal test indicated improved
glucose/insulin homeostasis, girls on the SPEC diet also had higher fasting
insulin (p=0.02). SPEC resulted in marginal reduction in lean mass during
the eucaloric phase (p=O.II), that rebounded during the hypocaloric phase.
Overall, both groups had reductions in weight and adiposity although there
were no group-differences in weightlbody composition at the end of the
intervention. Carbohydrate reduction influences metabolic parameters but
may elicit a compensatory change in fuel utilization in AA. Future research
is needed to determine long-term effectiveness on weight/fat-loss and
metabolism.

367-P
Elementary School-Based Obesity Prevention Intervention Effect
on Waist Circumference Among Multiethnic 6-13 Year Olds
Danielle Hollar, Gabriela Lopez-Mitnik Miami, PL; Lucas Hollar Nacogdoches,
TX; Arthur Agatston Miami Beach, FL; Michelle Lombardo Duluth, GA; Sarah
Messiah Miami, PL

Background: Childhood onset obesity and related health consequences
continue to be major clinical and public health issues in the U.S. Schools
provide an opportunity to implement obesity prevention strategies to large
and diverse pediatric audiences. Healthier Options for Public Schoolchil-
dren (HOPS) was a school-based obesity prevention intervention with both
nutrition and physical activity components implemented in the elementary
school setting targeting 6-13 year olds. Methods: HOPS was a quasi-exper-
imental elementary school-based obesity prevention intervention targeting
ethnically diverse 6-13-year-olds (Kindergarten-S"). Over two school years
(August 2004-June 2006), six elementary schools (four intervention; one
control, N=3,183, 48% Hispanic) in Osceola County, Florida participated
in the study. Waist circumference (WC) data was reported in the Fall of
2005 and Spring of 2006 only and these one year results are reported here.
Results: Among boys, the mean incremental change in WC (measured in
centimeters [cmj) increase was significantly less in the intervention (1.35
ern +/- 0.88 [SDD versns control schools (3.83 cm +/- 0.94) (P<O.OOOI).
Among girls the mean incremental change in WC increase was significantly
less in the intervention (1.20 cm +/- 0.84) versus control schools (4.17cm
+/- 0.89) (P<O.OOOl). Similarly, waist-to-height ratio results showed that the
intervention group mean incremental change was significantly less versus
the control group for boys (P=0.0002) and girls (P<O.OOOI). Conclusions:
Elevated WC is strongly correlated with cardiometabolic disease risk factors
and should be monitored in young children as such. School-based obesity
prevention interventions show promise in improving weight and potentially
cardiometabolic health in elementary-school aged children.
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368-P
Variability in Middle Schools' Implementation of a Multi-
Component Obesity Prevention Program Linked With Three-Year
Changes in Behaviors and Weight Status
Karen E. Peterson Ann Arbor, MI; Jennifer Spadano-Gasbarro, Mary Greaney,
Henry A. Feldman, Tracy Richmond, Solomon Mezgebu Boston, MA; Anne T.
Hunt Logan, UT; Emily Blood, Stavroula Osganian, Christine M. Horan, Maria
Bettencourt, S. Bryn Austin Boston, MA

Successful dissemination of multi-component interventions shown to improve
youth dietary, physical activity (PA) and sedentary behaviors requires new
data on effects of specific program activities and intervention dose in different
school settings. The Massachusetts Healthy Choices (HC) evaluation docu-
mented three-year changes in school-level behaviors among approximately
20,000 adolescents in 45 middle schools and body mass index (BMI) in 7"'
graders in 35 schools, adjnsting for school % free/reduced price lunch, %
white, % female and mean age. Intervention dose was estimated by summing
types of activities (curriculum, promotions, before/after school programming,
environmental and policy change, HC implementation team) supporting HC
5-2-1 daily behavioral goals: > 5 fruit and vegetables (FV), < 2 hours TV
viewing, 1 hour PA. Principal components analysis yielded three factors each
related to the 5, 2, 1 components and four global implementation factors. From
Fall 2005 to Spring 2008, the adjusted mean school percent of students achiev-
ing HC behavioral goals increased from 16.4 to 19.4% for FV (p=.OOOOl),
from 53.4 to 58.2% for TV (p=.OOO03)and from 37.1 to 39.9% for PA (p=.02).
Mean school prevalence ofBMI >= 95"' percentile fell from 22.4 to 20.0%
(p=.045). Change in mean BMI percentile was inversely associated with higher
factor scores for implementation of PA lessons (p=O.OI), school reach (number
5-2-1 promotions, number teachers trained) (p=.07), but positively related to
TV lessons (p=.002). Findings suggest interventions by school personnel can
foster healthier behaviors and reduce high BMI through snbstantial organiza-
tional commitment to curricular and other school-wide activities.

369-P ,
Two-Year School-Based Obesity Prevention Program in Chilean
Children: Differential Effect According to Baseline Nutritional
Status and Gender
Juliana Kain, Barbara Leyton, Fernando Concha, Gabriela Salazar, Luz Lobos,
Fernando Vio Santiago, Chile

Objective: to determine the effect of an obesity prevention program imple-
mented for 2 years on 4 and 5y olds and I" to 3'" grade schoolchildren,
according to baseline nutritional status and gender. Methodology: in 2007
and 2008, we implemented this program in all public schools from one
district of Santiago (741 low SES children in 7 schools). Non-randomized,
no-control study (not possible otherwise) including nutrition education and
increased PE classes. Weight and height were measured. BMI, BMI Z and
nutritional status (low weight, normal, overweight and obese) were deter-
mined using WHO 200612007. The effect of the intervention was determined
by comparing a) BMI Z change in OW (overweight + obese) and N (low +
normal weight) by gender using Wilcoxon test and b) change in % obesity
by gender (Me Nemar test). Results: at baseline, BMI Z for OW was 2.1 and
1.9 for boys and girls respectively; for N it was 0.16 for both genders; 21.5%
boys and 18.8% girls were obese. At follow-up, BM! Z for OW was 1.85
and 1.7 and for N, 0.11 and 0.19; 21 % of boys and 15.4% girls were obese.
A sizuificant difference was found in BMI Z for N boys, OW boys and OW
girls"'(p= 0.02, < 0.0001, < 0.0001 respectively). The % change in obesity
was significant only in girls (p= 0.01) Conclusion: this intervention was
effective in reducing BMI Z ill overweight children, more so in girls. BMI Z
also decreased in boys but remained within normal range.

370-P
Effect of One-Year Randomized Controlled Family Based Lifestyle
Intervention (FBI) on Total and High MolecularWeight Adiponectin
and Their Ratio in Obese Children
Prabhakaran (Babu) Balagopal, Amanda Lochrie, Jason Lang, Karl Mann, Atilio
Canas, Tim Wysocki Jacksonville, PL

It has been suggested that high molecular weight (HMW) adiponectin is
important for vascnlar protection. Although we and others have shown
beneficial effects of physical activity-based lifestyle intervention on total
(T) adiponectin in adolescents, the long-term effects on T and HMW

For author conflict of interest information, see page S228 5127

Danielle Hollar
Rectangle







Hollar D, Messiah SE, Lopez-Mitnik GL, Hollar TL, Almon M, Agatston AS. (2008, October). 

Effect of an Elementary School-Based Obesity Prevention Intervention on Weight and Academic 

Performance among Low Income Children. 2008 Annual Scientific Meeting of The Obesity 

Society, Phoenix, AZ. 

 

Effect of an Elementary School-Based Obesity Prevention Intervention on Weight and 

Academic Performance among Low Income Children 

 

Danielle Hollar, PhD
1,2

 

Sarah E. Messiah, Ph.D., MPH
3
 

Gabriela Lopez-Mitnik, MS
3
 

T. Lucas Hollar, PhD
,4

 

Marie Almon, MS, RD
1
 

Arthur S. Agatston, MD
1,2

 

 
1
The Agatston Research Foundation, 

2
University of Miami Miller School of Medicine, 

Department of Medicine,
3
University of Miami Miller School of Medicine, Department of 

Pediatrics,
4
Florida Atlantic University School of Public Administration 

 

Background: Childhood onset obesity and related health consequences continue to be major 

clinical and public health issues in the US, particularly among those of low socioeconomic 

status. Healthier Options for Public Schoolchildren (HOPS) is a school-based obesity prevention 

intervention implemented in the elementary school setting targeting 6-12 year olds. The overall 

goal of HOPS is to reduce childhood obesity rates and improve health status using strategies that 

can be replicated easily in other school settings.  

Methods: HOPS was implemented in August 2004 and includes approximately 3,200 children 

(48% Hispanic) attending six elementary schools (4 intervention; 2 control) in central Florida. 

Demographic, anthropometric (height, weight, body mass index [BMI]), clinical (systolic and 

diastolic blood pressure), and academic (Florida Comprehensive Assessment Test) data were 

collected during the 2-year study period (2004-05). The HOPS intervention included modified 

dietary offerings, nutrition and lifestyle educational curricula, physical activity, and other school-

based wellness projects.  

Results: A total of 1,197 children who qualified for free/reduced school lunch were used for this 

analysis (68% Hispanic, 9% black, 15% white, 8% other; mean age 7.84 + 1.67). Repeated 

measures ANOVA found children in the intervention schools were significantly more likely to 

reduce their body mass index Zscore (p<0.01) and their weight Zscore (p<0.05) versus those 

children in the control schools over the 2-year intervention. After controlling for race, repeated 

measures ANOVA found that in both study years, Hispanic and white children in intervention 

schools were significantly more likely to have higher FCAT math scores (p<0.001). While not 

significant, intervention children had higher FCAT reading scores in both years of the 

intervention versus controls.  

Conclusions: School-based obesity prevention interventions with nutrition and physical activity 

components show promise in improving health and academic performance, particularly among 

elementary-aged children from low-income backgrounds. In light of the current obesity 

epidemic, these findings are promising given that many children from low-income backgrounds 

receive a significant proportion of their daily nutrition requirements at school.  





Title: THE EFFECT OF SUMMER VACATION ON WEIGHT AND
BLOOD PRESSURE IN MULTIETHNIC ELEMENTARY AGED
CHILDREN PARTICIPATING IN A SCHOOL-BASED WELLNESS AND
NUTRITION PROGRAM

Author(s): D. Hollar,1 S. E. Messiah,2 G. Lopez-Mitnik,2 T. L. Hollar,1

A. S. Agatston1; 1Agatston Research Foundation, Miami Beach, FL, 2Clinical
Pediatrics, University of Miami Miller School of Medicine, Miami, FL

Learning Outcome: Describe summer effects on weight- and blood
pressure-related health outcomes of children participating in a school-based
obesity and related cardiovascular disease prevention program.

Text: School-based obesity-prevention interventions have been shown to
improve health measures of children during the school year. However,
recent studies report children lose health benefits during summer.
Healthier Options for Public Schoolchildren (HOPS) is a school-based
obesity prevention intervention including nutrition education, rigorous
dietary interventions, and physical activity components implemented in
schools targeting multiethnic 6-12 year olds. The goal is to reduce
childhood obesity rates and improve health status using strategies
replicable in other schools. HOPS includes approximately 3,200 children
(48% Hispanic) attending 6 elementary schools (4 intervention; 2 control)
in central Florida. Demographic, anthropometric (height, weight, body
mass index [BMI]) and clinical (systolic/diastolic blood pressure) data were
collected at baseline and follow-up. While HOPS showed health
improvements during the school year, repeated measures analysis showed
summer vacation significantly increased zbmi scores in both genders
(P�0.0001) and in both intervention and control groups. Among females,
systolic blood pressure significantly increased (P�0.0001) during summer
in the control group (98.37 to 101.44 mm Hg ) but remained stable in the
intervention group (98.5 mmHg), yet among males both the intervention
and control groups had significant increases during summer (P�0.0001,
100.83 to 101.94 mmHg, 99.28 to 101.93 mmHg, respectively). Significant
increases in diastolic blood pressure were seen during summer in both
genders and in both intervention and control groups (P�0.0001). School-
based obesity prevention programs can be effective in weight and blood
pressure maintenance during the school year. However, intervention
models should consider including summer as the positive intervention
effects are lost during this time.

Funding Disclosure: Private/foundation

Title: PROJECT HEALTHY SCHOOLS - A COMMUNITY/UNIVERSITY
COLLABORATIVE

Author(s): C. M. Fitzgerald,1 C. S. Goldberg,2 L. Palma-Davis,3 K. A. Eagle,4

J. E. DuRussel-Weston,1 S. Aaronson,1 L. R. Mitchell,1 B. Rogers,5 R. Gurm5;
1MFit Health Promotion Division/Project Healthy Schools, University of
Michigan Health System, Ann Arbor, MI, 2Pediatrics, Communicable Disease
and Surgery, University of Michigan Health System, Ann Arbor, MI, 3MFit
Health Promotion Division, University of Michigan Health System, Ann
Arbor, MI, 4Internal Medicine, University of Michigan Health System, Ann
Arbor, MI, 5MCORRP (Cardiology), University of Michigan Health System,
Ann Arbor, MI

Learning Outcome: Participants will identify 3 main program
components that make the program successful.

TEXT: Project Healthy Schools (PHS), a school-based program for sixth
graders decreases heart disease risk factors through education,
environmental changes and measurement. Program goals, presented using
socio-cognitive and ecological approach, are eating more fruits/vegetables;
making wiser beverage choices; getting at least 150 minutes of exercise/week,
eating less fast/fatty food; spending less mindless time in front of screens.
Students participate in 10 interactive activities, motivational assemblies,
incentive programs to reward behavior-change achievements, and PE classes
that expose students to new activities. Environmental changes occur by
partnering with key individuals to upgrade food choices in cafeteria, school
store and vending machines. A student, parent, and staff focused
communication campaign includes newsletter articles; report card inserts;
in-school TV programming; school events participation; staff/parent
screenings; colorful school displays. Outcome measures include pre/post
voluntary screenings that include BMI; BP; finger-stick cholesterol panel;
random glucose; 3 minute fitness test, behavioral and process surveys. Data
from three years indicates a significant decrease in total and LDL cholesterol
and glucose measures for year one and two. Surveys show increases in
activity, fruit and skim milk consumption. Unique features include university
students; parents and teachers leading the classroom activities; university
students assisting with screenings; identifying wellness champions to facilitate
communication and an insiders view; a strong steering committee with
school, community and university members; parents receive screening results
letters; a pediatric cardiologist phoning parents to discuss screening results
outside the normal range; community partners providing student rewards.

Funding Disclosure: Private donors, grants from public and corporate sources

Title: INNOVATIVE APPROACH IN ADDRESSING CHILDHOOD
OBESITY: USING MENTORS AS PART OF AN AFTER-SCHOOL
NUTRITION AND PHYSICAL ACTIVITY PROGRAM

Author(s): M. A. Walker, M. Graves, L. Montoya Soto, G. Rios;
University of Southern California, Los Angeles, CA

Learning Outcome: Discuss positive outcomes from utilizing a
mentor model to address childhood obesity.

Text: Childhood obesity rates have doubled in the last two decades.
Currently, one in five children are overweight especially in low-
income, underserved communities. An innovative approach was
implemented in an East Los Angeles high school, SOS Mentors
Shapeup with a train the trainer approach. Twenty-four high school
students participated, 19 of which had BMI’s above the 85th
percentile. Students attended eleven nutrition classes taught by a
team, which included a Registered Dietitian. Adult mentors worked
in table groups of 5-6 high school students and lead interactive
activities. Students learned key nutrition concepts, tried healthy
foods, and completed an advocacy project (PhotoVoice). PhotoVoice
provided an opportunity for students to photographically document
community barriers to healthy behavior and present their displays to
key leaders and advocate for necessary change. Having the high
school students serve as mentors at a nearby elementary school and
participating in a similar series of nutrition classes further reinforced
nutrition concepts. Additionally, the high school students were
offered opportunities to exercise 60 minutes twice a week as part of
the after-school program. High school students received service-
learning credit for mentoring elementary students. Gift certificates
were provided for attendance, participation in exercise, mentoring of
elementary students, and completion of a PhotoVoice project.
Students’ BMI decreased after the program, and they demonstrated
an increase in nutrition knowledge, increased consumption of fruits
and vegetables and decreased consumption of unhealthy snacks. The
mentor model appears to be an innovative and viable program to
address childhood obesity by reinforcing healthy lifestyle habits
through mentoring.

Funding Disclosure: Grant

Title: IMPLEMENTATION OF A HEALTHY EATING AND
PHYSICAL ACTIVITY CAMPAIGN IN RURAL ELEMENTARY
SCHOOLS

AUTHOR(S): J. S. Pelkki, V. L. James; Daughters of Charity Services of
Arkansas, Dumas, AR, Healthy Kids Challenge Program, Dighton, KS

Learning Outcome: To identify the use of Social Cognitive Theory and
Social Marketing Approaches in an effective school nutrition and
physical activity promotion campaign by using Hear, See and Do
Activities with elementary aged children, their teachers and families.

Text: This project was designed to help create a school environment which
supports healthy eating and regular physical activity. The program
impacted 965 children and their parents and 128 teaching personnel at
Central and Reed Elementary Schools in rural Dumas, Arkansas. School
personnel were provided with 3 in-services on creating a healthier school
environment which supports high quality education. A team of 5 teachers
was selected to design programs which focused on improving healthy
eating and physical activity practices. Goals of the monthly meetings these
5 teachers held were to increase the number of healthy eating messages
and physical activity opportunities provided at school. Resulting activities
included fitness tips read during daily announcements, “Walk at Recess”
day, nutrition activities at Parent Night and Parent-Teacher conferences,
planned physical activities for students with positive behavior reports on
Fridays, a cooking contest for faculty, bulletin boards promoting physical
activity, and a “MyPyramid” Field Day.

Pre and post intervention data show no statistically significant
improvement (p�.05) in the amount of physical activity students
reported (n � 232). However, because physical activities were
incorporated into the core curriculum, students may not have
recognized these activities as increases in motion. Students did report a
statistically significant increase (p � .05) in the number of healthy
eating messages received at school. (n� 425).

These results show that a campaign to improve the healthy eating and
physical activity environment of schools can be effective and
sustainable. Results will be used to encourage further school wellness
activities in rural Arkansas.

Funding Disclosure: Daughters of Charity Foundation Grant
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Title: HEALTHIER EXTRA FOOD ITEMS SALES EFFECT ON
REVENUE AND STUDENT ENERGY CONSUMPTION IN
SCHOOLS

Author(s): B. C. Barlow,1,2 D. M. Brown3; 1Child Nutrition, Bay-
Waveland School District, Waveland, MS, 2Bay Waveland School
District, Waveland, MS, 3Nutrition and Food Systems, The
University of Southern Mississippi, Hattiesburg, MS

Learning Outcome: Describe the financial and nutrient impact of
changes made to foods offered for extra food sales in K-12 school
settings.

Text: To purpose of the study was to compare the sales of extra food
sales before and following implementation of more healthful extra
food sales. Extra food sales financial and nutrient data were collected
in one school district prior to and following a change in extra food
sales offered to children. Changes were made to comply with state
regulations mandating the nutrient content, portion size, and total
calories permitted for sale. Extra food sales were analyzed for both
breakfast and lunch meals and by school. Initial extra food sales
increased during the first month new choices were introduced, but
were not sustained during the first five months of the school year. A
decline of $3,936 was noted. During breakfast increased sales of extra
foods were sustained for five months; lunch sales increased the first
month declined over the next four months. Extra food sales at
breakfast contributed less than $200 compared to more than $24,000
of sales during lunch. Changing food choices resulted in a 12%
reduction in the calories and a 78.5% reduction in fat purchased by
students. Extra food choices increased the availability of iron and
vitamin C but decreased the availability of vitamin A. Lower calorie
and fat foods affected the financial position of a school district in the
short term. Marketing and education may offset these initial financial
challenges. The improved nutrient profile, particularly reduction of
calories and fat should encourage Child Nutrition Program directors
to adopt more healthful food choices for extra food sales.

Funding Disclosure: None

Title: NUTRITIONAL CONTENT AND PRODUCTION EFFICIENCY
OF SCHOOL LUNCH PROGRAMS IN ILLINOIS SCHOOLS

Author(s): B. K. Jones; Animal Science/Food and Nutrition,
Southern Illinois University, Carbondale, IL

Learning Outcome: After viewing my poster session on the topic of
nutritional content and production efficiency in school lunch
programs, the learner will be able to list three factors that can affect
compliance with USDA standards for the NSLP.

Text: Research clearly shows children’s dietary intakes are not
consistent with USDA Dietary Guidelines, and while other factors are
involved, school food environment is a key influence. The purpose of this
research was to analyze data collected by the Illinois School Meals
Initiative Review (SMIR) to ascertain significant relationships between
School Food Authorities (SFA) and specific areas in which they do not
adhere to USDA National School Lunch Program (NSLP) guidelines (as
indicated by SMIR citations). Schools were grouped according to size (�
or � 400 students), menu planning type (“traditional”, “enhanced”, or
“NuMenus”), geographic location (region of state), and use of self-
operated or outsourced food service management. Data were analyzed
using Mann-Whitney to determine if significant relationships exist
between school size, menu planning type, geographic location, and type
of food service management and number of citations given through
SMIR. Spearman’s rank correlation was used to determine if a
correlation existed between citation areas (component [meat/meat
alternative, fruit/vegetable, serving, grain/bread serving & milk serving],
nutrient, production, & recipe). Results indicated several significant
findings (p�.05) including better utilization of production records by
smaller schools, NuMenus planning method yielded significantly less
citations than food-based planning methods, and outsourced food service
management had significantly less citations than school-managed
foodservice. Moderate correlations were found between production and
recipe citations, component and recipe citations, and component and
nutrient citations indicating non-compliance with one area can lead to
larger issues. SFAs utilizing outsourced foodservice providers or
NuMenus planning approach appeared to be more compliant with
USDA regulations.

Funding Disclosure: None

Title: THE EVALUATION OF DIETARY PROGRAMMING OF THE
HEALTHIER OPTIONS FOR PUBLIC SCHOOLCHILDREN STUDY - A
SCHOOL-BASED HOLISTIC NUTRITION AND HEALTHY LIFESTYLE
MANAGEMENT PROGRAM FOR ELEMENTARY-AGED CHILDREN

Author(s): J. Wooley, M. Almon, A. Agatston, D. Hollar, J Stark;
Agatston Research Foundation, Miami Beach, FL

Learning Outcome: To evaluate the feasibility of expanding a school
dietary program into new school districts and how districts vary in their
ability to menu nutritious items, particularly in an elementary school
setting of racially and ethnically diverse children.

Text: One of purposes of the Healthier Options for Public
Schoolchildren (HOPS) Study is to test the feasibility and impact of
implementing nutritious modifications to school-based meal offerings in
elementary schools. The dietary programming is part of a larger set of
lifestyle interventions that evaluate the efficacy of an integrated
program of dietary offerings, nutrition and lifestyle educational
curricula, increased levels of physical activity, and other school-based
wellness projects with the goal of improving the well-being of children
in a replicable manner. Currently, HOPS includes 21 racially and
ethnically diverse public elementary schools (17 intervention and four
control) - a target population of approximately 13,916 students aged 5-
11, including many who qualify for Free or Reduced Priced Meals in
USDA’s National School Lunch Program. Dietary programming, which
models classroom-based nutrition education, includes modified
breakfast, lunch, and snack menus focusing on more whole grains, less
saturated fat, more fresh fruits and vegetables, and less added sugars,
while working within the confines of a traditional budget and existing
food distribution networks. All HOPS menus meet USDA guidelines for
school food service provision. To evaluate the feasibility of replicating
and expanding HOPS dietary programming into new school districts,
time it takes to successfully implement changes, and how districts vary
in their ability to menu nutritious items, one month of menus
(production records) from schools in three different districts were
analyzed using Nutrikids

2
software. Nutritional analyses of HOPS

schools versus traditional district menus and key nutritional variations
between the sets of menus will be presented.

Funding Disclosure: The Healthier Options for Public Schoolchildren
Study is funded by the Agatston Research Foundation, Miami Beach, FL

Title: EFFECTIVENESS OF USING A TOUCH SCREEN
KIOSK FOR POINT OF SALE IN A HOSPITAL FOODSERVICE
OPERATION

Author(s): M. K. Morrissey; Food and Nut. Services, Kittitas
Valley Comm. Hospital, Ellensburg, WA

Learning Outcome: Participants will be able to identify one
method for improving customer service through use of a self-
serve touch screen kiosk to price hospital cafe food choices, and
expedite payment through electronic payroll deduction.

Text: Mealtime for staff in hospitals is limited due to commitment
to patient care. Long cafeteria lines are undesirable, and perceived
as poor customer service. Managers want to provide quality food
expediently. Consistent food pricing through use of a computerized
point of sale touch screen system provides accurate income
projection. This program was started in July, 2007 at a Public
District, Critical Access Hospital, centrally located in Washington
State. A Point of Sale Cash Register System was implemented
using Cash Register and Self-Serve Kiosk. Employees have the
option to payroll deduct foods using bar-coded badges and a pin
number. This method of payment can be done at the main cash
register or touch screen kiosk. The kiosk is pre-programmed with
meals and snacks available. At the kiosk, customers can use a tare
weight scale to weigh salad bar items and deli sandwiches, which
are pre-priced per ounce, thus relieving lines at the main cash
register. Pricing is built in through a PLU (Price Locator Unit)
system, and payroll deducted each pay period. Café Surveys are
conducted yearly since 2006 for quality assurance. Customer service
along with café food quality is surveyed using a rating scale. A
majority of the survey participants rated the kiosk as quick and
easy to use with an 80% rating. Ongoing evaluation will determine
future improvements for training staff in more diversified use of the
self-serve kiosk. This will include pre-ordering of grill items and
sandwiches to increase efficiency and customer satisfaction.

Funding Disclosure: None
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Introduction: The Healthier Options for Public Schoolchildren (HOPS) Study aims to understand the efficacy of 

prevention efforts that address nutrition and physical activity implemented in the elementary school setting. 

 

Hypothesis: We assessed the hypothesis that HOPS Study interventions reduce obesity rates more so than 

traditional school-based dietary and physical activities. 

 

Methods: The HOPS Study was implemented in fall 2004 and includes approximately 3,200 children (48% 

Hispanic; 1,549 out of 3,247) attending six elementary schools (4 intervention; 2 control). Data are collected at 

baseline/fall and follow-up/spring (demographic information, height, weight, BMI percentiles, sedentary 

behavior and food consumption data). HOPS Study interventions include modified dietary offerings, nutrition 

and lifestyle educational curricula, school gardens, and other school-based wellness projects, with the goal of 

reducing childhood obesity rates in a manner that is replicable in other public school settings. 

 

Results: Overall, 2005-2006 data show statistically significant differences between treatment groups with 

respect to changes in BMI age- and gender-specific z-scores.  

  

 Changes in BMI Z-Scores 
mean (SD) 

Intervention (n=2,135) -.07 (.64) 

Control  (n=1,112) -.02 (.44) 

p-value .004* 

 
Analyses of subgroups show statistically significant differences between intervention groups for BMI risk 

groups as well as some quintiles, when controlling for one control school with a particularly rigorous physical 

activity program. 

 

 Changes in BMI Z-Scores 

by Risk Group  
mean 

(SD) 

Changes in BMI Z-Scores 

by Quintile 
mean 

(SD) 

Normal 
(< 85%) 

At Risk 
(>= 85% - 

<95%) 

Overweight 
(>=95%) 

1st 

Quintile 

2nd 

Quintile 

3rd 

Quintile 

4th 

Quintile 

5th 

Quintile 

Intervention 
(n=2,135) 

-.03 

(.77) 

-.14 

(.44) 

-.13 

(.34) 

.14 

(1.00) 

-.095 

(.58) 

-.13 

(.58) 

-.15 

(.48) 

-.13 

(.26) 

Control  
(n=559) 

.08 

(.39) 

-.02 

(.29) 

-.04 

(.20) 

.23 

(.44) 

.01 

(.34) 

-.002 

(.34) 

-.01 

(.28) 

-.05 

(.20) 

p-value .001* .001* .003* .388 .016* .018* .000* .002* 

 
Conclusions: Early results show HOPS Study interventions improve BMI percentiles of elementary-aged 

children. Additional data collection and analyses, over time, will provide important data to inform school-based 

obesity prevention strategies. 
 







Title: THE CONTINUATION AND EXPANSION OF DIETARY
INTERVENTIONS OF THE HEALTHIER OPTIONS FOR PUBLIC
SCHOOLCHILDREN STUDY - A SCHOOL-BASED HOLISTIC
NUTRITION AND HEALTHY LIFESTYLE MANAGEMENT PROGRAM
FOR ELEMENTARY-AGED CHILDREN

Author(s): J. Gonzalez, M. Almon, A. Agatston, D. Hollar; Agatston
Research Foundation, Miami Beach, FL

Learning Outcome: To understand the results of a rigorous dietary
intervention over a two-year period, and how intervention results in more
nutritious elementary school meals (including higher fiber, lower fats, and
more fresh fruits and vegetables) served to approximately 15,000 children.

Text: The Healthier Options for Public Schoolchildren (HOPS) Study tests
the feasibility of a holistic nutrition and healthy lifestyle management
program in the elementary school setting. Central to the study are dietary
interventions, which include rigorous modifications to school-based
reimbursable meals and extended-day snack offerings, that model the
nutrition education taking place in the classrooms. The overall goal is to
examine the efficacy of this integrated program that can be replicated on a
larger scale. The study design includes 17 public elementary schools (13
intervention and four control) - approximately 15,000 students aged 5-11.
During HOPS, breakfast, lunch, and snack menus are modified to include
more whole grains, less saturated fat, fewer trans-fats, more fresh fruits
and vegetables, and less added sugars, while working within the confines
of a traditional school budget and using existing food distribution
networks. The goals of this research are two-fold: to examine the
longitudinal effects of dietary interventions on the nutrition composition of
HOPS menus (previous HOPS nutrition analysis showed 28% less fat and
two times more fiber in HOPS versus control menus); and to understand
the “entry” effects for brand new HOPS school cafeterias just completing
their first year of interventions. Accordingly, results of nutritional
analyses (using Nutrikids� software) of six weeks of menus from schools
that have been in HOPS for three years, as well as menus of new HOPS
schools will be presented. Additionally, anthropomorphic findings will be
presented (including statistically significant differences in body mass
index percentiles between intervention and control children).

Funding Disclosure: The Healthier Options for Public Schoolchildren
Study is funded by the Agatston Research Foundation, Miami Beach, FL.

Title: COMPARISON OF THE EFFECT OF USING HAZELNUT
OIL (HO) VERSUS SOYBEAN OIL (SO) ON THE LIKEABILITY OF
BAKED PRODUCTS

Author(s): C. Roffidal, K. Calabro, R. Bush, J. D. Radcliffe;
Department of Nutrition and Food Sciences, Texas Woman’s
University, Houston, TX

Learning Outcome: To become aware of the differences in the
vitamin E (VE) content of vegetable oils and sensory parameters
assessed when determining the impact of replacing one oil with
another in a food product.

Text: The median VE intake in the U.S. is well below the RDA. SO is
the most widely consumed oil in the U.S. However, the VE
concentration of SO (12 mg per 100 g) is lower than that of other
vegetable oils, including HO (35 mg per 100 g). Replacement of SO with
HO in food products, such as baked goods, could be a feasible way to
increase VE intake, provided that the overall likeability of these
products is not reduced. The feasibility of using HO to replace SO was
investigated using four baked products. These were carrot muffins (CM),
cornbread (CB), banana muffins (BM), and chocolate chip cookies (CCC).
Subjects (n�80) were asked to rate the products using a standard Likert
scale (1�dislike extremely; 9�like extremely). Sensory parameters
assessed were appearance, texture, taste, and overall likeability. With
the exception of values for appearance, taste, and overall likeability
being higher for the CB made with SO than for the corresponding
product made with HO, no significant between-group differences were
found. Mean values for the overall likeability of products made with SO
versus ones made with HO were: 6.0 versus 5.7 for CM; 5.0 versus 3.9
for CB; 7.0 versus 6.8 for BM; and 6.2 versus 6.2 for CCC. Thus, for
three out of four products, replacement of SO with HO did not affect
overall likeability, and the use of HO rather than SO in muffins and
cookies maybe a feasible way to increase VE intake.

Funding Disclosure: Supported by a grant from the Texas Food
and Fibers Commission and the Human Nutrition Research Fund,
Texas Woman’s University.

Title: EFFECT OF SOY PROTEIN ISOLATE ON THE
TEXTURAL AND PHYSICAL ATTRIBUTES OF GLUTEN-
FREE MUFFINS MADE FROM SORGHUM FLOUR

Author(s): L. Hubbell, D. Goodwin, L. Samuel, K. P. Navder;
Nutrition and Food Science in Urban Public Health Program,
Hunter College, New York, NY

Learning Outcome: To evaluate the effectiveness of soy protein
isolate in improving the quality of gluten free sorghum muffins

Text: The desirable baking characteristics of wheat flours have
been attributed to gluten. Improvement of the sensory qualities in
gluten-free products is therefore of paramount importance to celiac
patients. This study focused on improving the physical and textural
attributes of gluten-free muffins made from sorghum flour by
supplementing with soy protein isolate (SPI) at levels of 12.5, 20
and 30% (w/w). The total moisture content of the muffins was found
to increase with increasing levels of SPI supplementation. This was
confirmed by preliminary in-house sensory tests which revealed
that SPI substitutions up to 20% improved panelists’ scores for
moistness, taste and texture of the sorghum based muffins.
Addition of SPI had a progressively negative impact on crumb color
possibly due to decreased browning. Texture analysis of the muffins
was done using the TA.XT Plus Texture Analyzer (Texture
Technologies Corp., Scarsdale, NY). Uniaxial compression was
performed with a 25 mm cylindrical probe and the resulting force-
deformation curve was analyzed to quantify stiffness, toughness
and tenderness. It was found that even though SPI addition
increased the toughness and stiffness of the muffins, moisture
retention in the SPI supplemented products was enhanced, thereby
improving the sensory scores of the muffins. Muffins with 12.5%
SPI supplementation scored the highest for overall acceptance.
Further work needs to be done to improve the textural attributes of
sorghum based gluten-free muffins. Development of such products
is essential to cater to the nutritional needs of celiac patients.

Funding Disclosure: None

Title: MODIFYING VEGETABLE TASTES TO IMPROVE LIKING

Author(s): G. Napoleone,1 C. Conliffe,1 J. E. Hayes,2 K. Kneeland,3

B. S. Sullivan,1 V. B. Duffy1; 1Allied Health Sciences, University of
Connecticut, Storrs, CT, 2Nutritional Sciences, University of Connecticut,
Storrs, CT, 3Early Care and Education, Community Renewal Team, Inc,
Hartford, CT

Learning Outcome: To increase the awareness of modifiers that can
suppress bitterness and enhance sweetness of vegetables to improve
vegetable liking as well as the impact of genetic variation in taste on
effectiveness of these modifiers.

Text: Dietary guidance encourages increased vegetable consumption to
prevent disease, yet intakes fall below recommendations. Taste sensations
influence vegetable acceptance: bitterness hinders while sweetness facilitates
liking (Dinehart et al, 2006). In two experiments, we tested the impact of
additives on vegetable tastes and liking. Experiment-one, a repeated-
measures-design in 29 adults, involved adding tastants known to suppress
bitterness [aspartame (3.2mM), sodium acetate (NaOAc, 1.33M), and NaCl
(10,32mM)] to Brussels Sprouts, asparagus and kale. Propylthiouracil (PROP)
bitterness (taste genetics probe) formed nearly equal nontaster, medium- and
supertaster groups. In ANOVA (p�0.05), additive effects were vegetable-
specific and varied with PROP-status. By imparting sweetness, aspartame
reduced bitterness and improved liking for B.Sprouts and asparagus, PROP-
status independent. For Kale, bitter suppression occurred in medium- and
supertasters with gains in liking most apparent in medium-tasters. NaOAc
increased saltiness and suppressed vegetable bitterness for medium- and
supertasters. The NaOAc-related taste changes only improved B.Sprouts
liking, adding sourness/astringency to Kale. The NaCls showed least ability
to modify tastes, improving B.Sprouts liking without taste changes and Kale
liking for medium- and supertasters with minimal bitterness reduction.
These results suggested that aspartame afforded the most hedonic gains by
reducing bitterness. In experiment-two, we assessed preschoolers’ responses
to broccoli, spinach and collard greens lightly misted with 3.2mM aspartame.
In blind forced-choice testing on separate days, approximately two-thirds of
20 preschoolers preferred aspartame-added over plain vegetables (2AFC
binomial, p�0.05). In summary, these laboratory and preliminary-field studies
suggest that, within the context of taste genetics, additives can improve
vegetable liking through suppressing bitterness/enhancing sweetness.

Funding Disclosure: American Diabetes Association Foundation Funded
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Abstract 3711: School-based Early Prevention 
Interventions Decrease Body Mass Index Percentiles 
During School Year, but Children Experience Increase in 
Percentiles During Summer

Danielle Hollar1; Theodore L Hollar2; Arthur S Agatston3 

1 Agatston Rsch Foundation/Univ of Miami Sch of Medicine, Miami Beach, FL 
2 Agatston Rsch Foundation/Florida Atlantic Univ, Miami Beach, FL 
3 Agatston Rsch Foundation/Univ of Miami Sch of Medicine, Miami Beach, FL 

Introduction: The Healthier Options for Public Schoolchildren (HOPS) Study aims to understand the efficacy of 
early prevention efforts addressing nutrition and physical activity in elementary school setting during the 
school year. 

Hypothesis: We assessed the hypotheses: 

1.  HOPS interventions improve age and gender-specific body mass index (BMI) percentiles more so than 
traditional dietary and physical activities;  

2.  intervention children maintain healthier BMI percentiles during summer vacation compared to controls.  

Methods: HOPS, in its 3rd year, includes approximately 3,200 children (48% Hispanic) in six elementary schools 
(4 intervention; 2 control). Data are collected in fall and spring. Interventions include modified dietary 
offerings, nutrition and lifestyle curricula, school gardens, and other wellness projects, with the goal of 
reducing childhood obesity rates in a manner that is replicable in other public school settings. 

Results: Overall, data for the academic year 2 show statistically significant differences between treatment 
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groups with respect to changes in BMI percentiles. Analyses of subgroups show trends towards 
greater improvements for intervention children, but only those classified as normal and in the 3rd quintile at 
study baseline experienced statistically significantly improvement. Data analyzed for summer vacation time 
show increases in BMI percentiles for both intervention and control children with the exception of 
intervention children classified as overweight or in the 5th quintile at study baseline. Control children classified as 
at risk or overweight as well as those in the 3rd, 4th, and 5th quintiles experienced greater increases in their 
BMI percentiles during summer. 

Conclusions: Early results show HOPS interventions improve BMI percentiles of elementary-aged children during 
the school year. However, all children appear to be losing ground during summer vacation as their BMI 
percentiles increase during this time. 

 
Changes in BMI Percentiles during School Year 
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