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EXECUTIVE SUM
M

ARY

EXECUTIVE 
SUMMARY I

Project Purpose

On October 1, 2003, the National Highway Traffic Safety Administration (NHTSA) 
awarded the ThinkFirst National Injury Prevention Foundation (ThinkFirst) a 
3-year community demonstration grant to develop and evaluate a variety of 
interventions designed to increase booster seat use among 4- to 8-year-old 
children. 

The purpose of the ThinkFirst demonstration project, Boost ‘em Up, was to 
develop an age-appropriate, multi-faceted intervention to increase booster 
seat use, safety belt use, and back seat placement of 4- to 8-year-old children. 
The project incorporated a longitudinal observational study to determine the 
impact of its interventions.  

Scope 

Boost ‘em Up was conducted in 25 schools across 4 states involving more than 
13,000 students in K-3 classrooms. States participating in the study were well-
distributed geographically, and included California, Delaware, Illinois and South 
Carolina. Schools were carefully selected to represent diverse populations with 
a high percentage of low income, minority, and/or multilingual students in 
high-risk areas.  

Boost ‘em Up intervention materials, resources and classroom lessons for 
students were developed using key components of the Health Belief Model, an 
applied learning and behavioral change theory (Glanz et al., 2002). 

Standardized student lessons were taught twice per year for 3 consecutive 
years. A teacher and principal education initiative was instituted at the begin-
ning of each school year. An educational component for parents was delivered 
during Child Passenger Safety Week each February. Three of the 4 demonstra-
tion sites implemented additional community-level interventions, including 
booster seat distribution events, pediatrician education, faith-based outreach, 
or combinations thereof.  

Observational surveys were used to measure the overall impact of the program, 
including measurements of booster seat use, safety belt use, and back seat 
placement. A total of 6 observational surveys were conducted by trained ob-
servers at each of the 25 schools throughout the 3-year program. 
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Major Findings 

Baseline observational surveys conducted in February 2004 at the 25 study 
schools in all 4 states combined found 9 percent of children 4- to 8-years-old 
riding in a booster seat, 46 percent of children riding in a safety belt, 64 percent 
riding in the back seat, and 45 percent riding unrestrained.  Upon conclusion of 
all Boost ‘em Up interventions, observational surveys conducted at the same 
schools in May 2006 found 20 percent of children 4- to 8-years-old riding in a 
booster seat, 55 percent riding in a safety belt, 76 percent riding in the back 
seat, and 25 percent riding unrestrained. Overall, from February 2004 to May 
2006, booster seat use increased 11 percent, safety belt use increased 9 percent, 
back seat placement increased 12 percent, and non-restraint use decreased 20 
percent. 

Multilevel logistic regression was the primary analytical tool used for statistical 
analysis. The odds of observing a child riding in a booster seat at the conclusion 
of the study were approximately 5 times the odds of such an observation prior 
to the intervention (p < 0.001). The odds of observing a child riding in a booster 
seat increased with increasing intervention intensity (p < 0.001). The odds of 
observing a child wearing a safety belt at the conclusion of the study were 2.2 
times greater (p < 0.001) at the conclusion of the study than prior to the inter-
vention. The odds of back seat placement for children also doubled over the 
course of the intervention period (p < 0.001). 

Conclusions 

Observational survey results demonstrated that the multi-faceted, school-
based Boost ‘em Up educational program, which included a standardized cur-
riculum, consistent messaging, and repeated delivery over time, was effective at 
increasing booster seat use, safety belt use and back seat placement, as well as 
decreasing non-restraint use. 

Overall, this demonstration project suggests that elementary schools offer an 
effective medium for information delivery to improve child passenger safety, 
affect positive behavior change, and obtain measurable outcomes. 

Background

Problem Identification
Traffic crashes continue to be the leading cause of death for children ages 3 
through 19, due in part to the nonuse or improper use of child safety seats and 
safety belts. According to the Centers for Disease Control (CDC), more 4- to 8-
year-old children die as a result of motor vehicle crashes than any other type of 
unintentional injury (2004).  In 2002, more than 400 U.S. children between the 
ages of 4 and 8 were killed in motor vehicle crashes.  NHTSA research shows 
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that the lack of any restraint use in a motor vehicle is the greatest risk to 4- to 
8-year old passengers.  In 2000, almost half of the 4- to 8-year old passengers 
killed in crashes were reported as totally unrestrained. 

In response, Congress enacted the Transportation Recall Enhancement, Ac-
countability, and Documentation (TREAD) Act in 2000.  TREAD contained 
provisions for improving child passenger safety via a booster seat education 
program aimed at older children. In 2003, NHTSA awarded a follow-up dem-
onstration project to ThinkFirst to further define, test and evaluate replicable 
educational activities designed to increase the number of child passengers age 
4 – 8 riding in a booster seat.  

ThinkFirst is a not-for-profit organization providing leadership to a collabora-
tive network of over 200 state and local chapters nationwide.  The mission of 
ThinkFirst is to lead injury prevention through education, research and public 
policy. The primary goal of ThinkFirst is to reduce unintentional and intentional 
injuries among children and teens. Each chapter is sponsored by a physician, 
often a neurosurgeon, and most are hospital-supported or university affiliated.  
Chapters are led by an injury prevention specialist and utilize teens and young 
adults who have sustained traumatic injuries to act as peer speakers in schools 
and community settings.  

Methodology

Boost ‘em Up  was designed as a longitudinal, non-randomized, intervention 
trial using a convenience sample of demonstration sites and schools. Control 
schools/subjects were not included in this study. However, the University of 
Michigan Transportation Research Institute (UMTRI) was hired by NHTSA to 
complete an outside evaluation of Boost ‘em Up to include the collection of 
additional observational data at comparison schools and community settings. 
UMTRI results are expected to be released by late 2007.

The primary goal of the Boost ‘em Up study was to determine the impact of 
a school-based educational intervention implemented repeatedly over time, 
using systematic delivery, standardized curriculum, and consistent messaging 
to affect positive behavior change in both children and adults. More specifically, 
this study sought to measure the effect of a school-based program on booster 
seat use, safety belts use and backseat placement of children being transported 
to school in private vehicles.

Logistic regression analysis was the primary statistical tool used for evaluating 
the impact of the Boost ‘em Up intervention on the prevalence of booster seat 
use, safety belt use, and back seat placement over time. In addition to examin-
ing changes over time attributable to the intervention, the regression models 
included a number of independent variables that reflected the characteristics 
of the drivers, vehicles and schools.
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INTRODUCTION II
Purpose 

In keeping with NHTSA’s national strategy to increase booster seat use, the goal 
of Boost ‘em Up was to develop and identify a set of educational interventions 
which would result in parents and caregivers taking the necessary steps to 
secure older children in booster seats and safety belts, and to place the children 
in the back seat. 

The primary qualitative goals of this program were to increase the child’s per-
ception that booster seats are cool and to increase their ability to be an advo-
cate for choosing and using their own booster seat. Equally important was the 
goal of reinforcing the child’s understanding that safety belts must always be 
used and sitting in the back seat is the safest place to ride.  The secondary goal 
of Boost ‘em Up was to increase the parent’s concern and perception of risk 
related to child occupant injury and increase their ability and/or desire to utilize 
booster seats.  

Fundamental quantitative goals of this program were to increase booster seat 
use, increase safety belt use, and increase back seat placement of the child. To 
accomplish these goals, the following objectives were identified:

 • Develop a booster seat observational survey protocol
 • Field test observational survey protocol and establish pre-interven-

tion baseline estimate
 • Design, develop and implement multiple school-based educational 

materials, resources and strategies
 • Design, develop and implement a range of community-level inter-

ventions, including distribution events, to augment school-based 
interventions

 • Determine overall mix of school and/or community-based interven-
tions and assign intervention mix to respective sites

 • Conduct five additional follow-up booster seat observational sur-
veys over time

 • Determine which program elements, or combination of elements, 
most effectively impact behavior

 • Determine which program components have the greatest potential 
for replication locally and nationally
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Additional broad-based objectives of this program were to increase public 
awareness and understanding of the importance of booster seats as well as 
foster networking and information sharing.  Various strategies were enlisted to 
develop partnerships with community safety groups, law enforcement agen-
cies, and non-profit organizations.   Whenever possible, an effort was made to 
utilize local media outlets to transmit information to the public via radio, news-
paper, and/or television.  

Scope 

Boost ‘em Up was implemented for 3 consecutive years in elementary schools 
in the communities of San Diego, California - Wilmington, Delaware - Chicago, 
Illinois and Charleston, South Carolina.  Each community location was selected 
based on the willingness and ability of its local ThinkFirst chapter to fully partic-
ipate in the longitudinal study.  The four participating ThinkFirst chapters were 
well established in the community, received broad-based support, and boasted 
an experienced ThinkFirst chapter director. Each chapter director agreed to 
serve as the site coordinator for Boost ‘em Up activities in their respective com-
munities. ThinkFirst is deeply pleased to report that each of the participating 
site coordinators recruited at the onset of the project fully executed all stages 
of planning, preparation, implementation, and reporting from the beginning of 
the project (October 2003) through its completion (October 2006).  

In addition, each of the four site coordinators selected to participate in the 
Boost ‘em Up program had extensive experience implementing the ThinkFirst 
for Kids (TFFK) injury prevention/safety curriculum in dozens of elementary 
schools. Site coordinators were able to utilize the strength of their on-going, 
productive partnerships with local elementary schools to negotiate agree-
ments with principals to participate in the 3-year Boost ‘em Up study.  Various 
approaches were used to facilitate this process, most based upon personal 
interaction, perceived benefit, interest in child safety, and support from local 
hospitals or universities. 

During the school recruitment phase of the project, principals and teachers 
were informed that the primary purpose of the Boost ‘em Up program was 
to develop effective booster seat education interventions and demonstrate 
that the program could be replicated locally and nationally as an efficacy-
based strategy to increase booster seat use for children ages 4 through 8. It 
was explained that, for many children, a precursor to booster seat use may 
include back seat placement and/or restraint use of any kind, and that these 
variables would also be measured during observational surveys.  It was noted 
that NHTSA research had shown that the lack of any restraint use in a motor 
vehicle posed the greatest risk to 4-8 year-old passengers; thus, additional 
programmatic efforts would be aimed at emphasizing safety belt use and back 
seat placement in addition to booster seat use. It was further explained that 
by agreeing to participate in the study, school leaders were allowing valuable 
observational survey data to be collected to measure the effectiveness of a 
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comprehensive, multi-faceted, education program with the potential to reduce 
injury.

To participate in the study, principals were required to agree to permit site 
coordinators access to students and parents, as well as agree to permit multiple 
observational surveys on school grounds.  Site coordinators explained that two 
lessons would be presented each year—the first in the form of an assembly, 
and the second in a classroom setting.  Principals and teachers were assured 
that program instructors would be health care professionals, educators, and/or 
CPS technicians. They were further informed that Boost ‘em Up educational 
tools would include videos, handouts, lessons and games, anatomical models, 
growth charts, measuring activities, educational folders, and booster seat dem-
onstrations.   In addition, site coordinators requested that booster seat informa-
tion designed for parents or caregivers be delivered to the home of students 
participating in the study at least twice per year. School personnel were in-
formed that their participation required that booster seat observational surveys 
(See Chapter III, Methods) be conducted on school grounds twice per year for 
three years.

Background 

Problem Identification
Traffic crashes continue to be the leading cause of death for children ages 3 
through 19, due in part to the nonuse or improper use of child safety seats and 
safety belts. According to the Centers for Disease Control (CDC), more 4- to 8-
year-old children die as a result of motor vehicle crashes than any other type of 
unintentional injury (2004).  In 2002, more than 400 U.S. children between the 
ages of 4 and 8 were killed in motor vehicle crashes.  NHTSA research shows 
that the lack of any restraint use in a motor vehicle is the greatest risk to 4- to 
8-year old passengers.  In 2000, almost half of the 4- to 8-year old passengers 
killed in crashes were reported as totally unrestrained. 

Booster Seat Effectiveness & National Use Rates
In the annals of U.S. child passenger safety, there have been tremendous im-
provements protecting infants and toddlers from death and injury resulting 
from motor vehicle crashes.  In particular, the use of infant and child safety 
seats in the past decade has increased dramatically. NHTSA has reported that 
restraint use is at 98% for infants and 93% for toddlers, vastly improving the 
safety of children from birth to age 3 riding in vehicles. 

Equivalent success, however, has not been achieved for children ages 4 – 8 who 
are graduating from child safety seats into safety belts designed for the adult 
body, not the smaller frame of a developing child.  In addition to the low per-
centage of booster seat use (10-20% nationally), only 73% of children 4-8 were 
reported as using any kind of restraint in 2004, a 10% drop since 2002 as report-
ed by NHTSA’s National Occupant Protection Usage Survey (NOPUS).  



BOOST ‘EM UP  November 2006  10

II
INTRODUCTION

Numerous studies point to the effectiveness of booster seats protecting chil-
dren from serious injury. In June 2003, the Partners for Child Passenger Safety 
(PCPS) published a seminal report providing definitive evidence that belt-po-
sitioning booster seats lower the risk of injury to children in crashes by 59% 
and reduce injuries to the head, neck, spine and abdomen.   Safety belts are 
designed to fit adults, not children, and although some restraint is better than 
none at all, the optimal protection for a child under 4’9” in height is to be seated 
in a booster seat that positions the safety belt for maximum protection.  Belt-
positioning boosters allow the straps of a safety belt to better fit a child by rais-
ing the child several inches above the vehicle cushion. 

More specifically, booster seats position a child so the shoulder strap fits com-
fortably across the chest and shoulder bones, staying off the neck and face.  
Similarly, boosters position a child so the lap belt fits low across the hip and leg 
bones and not across the soft abdomen. By placing children in belt-position-
ing boosters, hard bony structures of the child’s body can better absorb crash 
forces, while protecting internal organs and decreasing the chance of partial or 
full ejection. NHTSA’s most recent recommendation to determine readiness for 
a booster seat is that “all children who have outgrown child safety seats should 
be properly restrained in booster seats until they are at least 8 years old, unless 
they are 4 feet 9 inches tall.”

Overview of NHTSA’s National Strategy to Increase Booster Seat Use
In 2000, Congress enacted the Transportation Recall Enhancement, Account-
ability, and Documentation (TREAD) Act.  TREAD contained provisions for 
improving child passenger safety via a booster seat education program aimed 
at older children. As the designated agency of the U.S. Department of Transpor-
tation (USDOT), NHTSA developed a national strategy to satisfy this provision of 
the TREAD requirement. In October 2002, NHTSA published A National Strategy 
for Increasing Booster Seat Use for 4- to 8- Year Old Children.  NHTSA patterned 
the national booster seat strategy after its Buckle Up America (BUA) campaign. 
BUA has been extremely successful at improving passenger safety for children 
under the age of 4.  The primary elements of the BUA campaign and the current 
national booster seat strategy include the following: 1) Effective Public Educa-
tion, 2) Strong Legislation, 3) Active Law Enforcement, and 4) Public-Private 
Partnerships.

In 2001, as part of their public education strategy, NHTSA awarded a series of 
hospital-based demonstration projects to identify and test community activi-
ties to increase booster seat use.  Best Practices for Promoting Booster Seat Use 
was published in June 2004 based on the outcomes of and lessons learned 
from these demonstration projects.  In 2003, NHTSA awarded a follow-up 3-year 
demonstration project, Boost ‘em Up, to ThinkFirst to further define, test, and 
evaluate replicable community education activities designed to increase the 
number of children riding in booster seats.
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ThinkFirst chapters nationwide reach over one million young persons each year 
with vital safety messages and have become a driving-force in injury preven-
tion in communities across the nation.  ThinkFirst develops and disseminates 
injury prevention curricula and other educational materials utilized by over 
200 affiliate chapters. In 1996,  ThinkFirst launched ThinkFirst For Kids (TFFK), an 
injury prevention/safety education curriculum for students in grades 1-3. TFFK 
is an interactive, literacy-based, 6-module injury prevention curriculum. Compo-
nents featured in TFFK complement the goals of CDC’s injury prevention agen-
da, including conducting planned, sequential, and evaluated comprehensive 
school-based health programs to reduce childhood morbidity and mortality. 

In addition, both TFFK and Boost ‘em Up were designed and developed based 
on the principles that early education helps increase understanding and aware-
ness, repetition over time leads to behavior change, and involvement of stu-
dent-teacher-parents increases success.  Boost ‘em Up lessons incorporated 
critical thinking exercises, and integrated math, literacy, and science objectives. 
Learning strategies included role-playing, hands- on activities, reading, math, 
visual reinforcement, and discussion.

ThinkFirst San Diego conducted two school-based studies to examine the effi-
cacy of the TFFK curriculum. The first study was a randomized comparative pilot 
study which evaluated the effectiveness of TFFK in terms of improving basic 
safety knowledge and increasing self-reported safety behaviors among stu-
dents of diverse socioeconomic backgrounds. Using a generalized estimating 
equation and adjusting for Academic Performance Index (API), socioeconomic 
status (SES), race, ethnicity, gender, and grade, the TFFK curriculum demon-
strated itself as a significant predictor of an increase in knowledge and positive 
safety behavior compared to controls. This study was published in the Ameri-
can Journal of Pediatric Nursing (Gresham et al., 2001). 

The second TFFK study involved a 3-year longitudinal study which featured a 
comparative research design to determine whether sequential TFFK interven-
tions over a period of 3 years would lead to retention of knowledge and behav-
ior compared to control schools with no educational intervention. In this study, 
TFFK demonstrated positive behavior changes in children related to pedestrian, 
sport, interpersonal, and motor vehicle safety as self-reported and also as ob-
served by their parent/guardian. The TFFK curriculum was a statistically signifi-
cant predictor of increased report of safety behaviors adjusting for gender and 
race/ethnicity.  Furthermore, sequential exposure to the TFFK curriculum, as 
the child progressed from one grade to the next, led to a significant increase in 
injury-related knowledge, a reduction in self-reported high-risk behavior, and 
the retention of knowledge and behavior over a 3-year period when compared 
to children in a control group that did not receive the intervention.

The design of the Boost ‘em Up intervention model and its accompanying 
educational materials were created specifically to build upon the success dem-
onstrated by the TFFK injury prevention/safety education curriculum in wide-
spread use nationwide. 
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Description of Four Boost ‘em Up 
Demonstration Sites/ThinkFirst Chapters 

Overview
Four geographically diverse ThinkFirst chapters were selected to participate in 
the Boost ‘em Up project. Each brought significant strengths and experience 
to the project. Three sites were hospital-based and one was university-based. 
All four sites provided matching funds to the project. In addition, each site cre-
ated a multitude of community and regional partnerships to ensure successful 
implementation of each component of the Boost ‘em Up program. Although 
participating ThinkFirst chapters were located in urban areas, most routinely 
served a combination of urban and rural schools. The schools selected to 
participate in the Boost ‘em Up study included both urban and rural student 
populations. All chapters worked with schools with high concentrations of 
minority and low income populations. At least half of the participating schools 
were Title I designees and enrolled a predominance of students from ethnic or 
racial minority groups (standard census categories). 

California—ThinkFirst San Diego 
This chapter is affiliated with Sharp HealthCare, a regional health care delivery 
system including four acute care hospitals, three specialty hospitals and three 
medical groups, plus a full spectrum of other facilities and services. ThinkFirst 
San Diego is an integrated prevention model encompassing education, com-
munity collaboration, research and legislative advocacy focused on reducing in-
jury and violence in the San Diego community. The chapter reaches more than 
250 elementary schools and over 160 junior and senior high schools through-
out San Diego County each year with the TFFK and ThinkFirst for Teens (TFFT) 
programs. In fiscal year 2002, ThinkFirst San Diego presented 1,200 programs 
to more than 300,000 students and community members through school and 
community presentations. Outside of schools, ThinkFirst San Diego partici-
pates in community health and safety fairs and regularly presents prevention 
programs to soldiers in the U.S. Navy and Marine Corps at safety stand-down 
briefings.

In addition to school and community programs, ThinkFirst San Diego devel-
oped relationships with important partners such as Safe Kids San Diego, Safe 
Communities, San Diego Police Department, Cajon Valley School District, El 
Cajon Elks Lodge, San Diego State University, and others. 

While San Diego County includes a diverse mix of urban and rural communi-
ties, the intervention schools for the Boost ‘em Up project were in the city of 
El Cajon (the Cajon Valley School District), an urban setting. The median house-
hold income was $35,530, and 41% of the households in El Cajon earned less 
than $30,000, a much higher concentration of low income households than the 
region as a whole. The intervention schools selected had a high percentage of 
minority students (average of 35% Hispanic and 9% African American), and all 
schools but one were designated as Title I. 
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ThinkFirst San Diego began important work in the area of booster seat educa-
tion and awareness activities by assisting with the dissemination of the NHTSA 
booster seat information brochure through the schools and at health fairs. To 
effectively reach minority students, bilingual VIPs who ethnically represent 
target communities, attended school programs and community health fairs to 
increase awareness of the importance of booster seat use and the consequenc-
es of driving with an improperly restrained child. In carrying out the interven-
tions with the selected schools, ThinkFirst San Diego established local partners 
including the El Cajon Police and Fire Departments, El Cajon Boys and Girls Club, 
and El Cajon Community Center. This chapter also established partnerships 
with the local EMS and health clinics throughout the target area.

In addition to working with the schools during the implementation of the 
Boost ‘em Up program, ThinkFirst San Diego conducted three additional Boost 
‘em Up interventions: faith-based outreach, pediatrician outreach, and booster 
seat distribution in El Cajon. ThinkFirst San Diego was selected to implement 
these additional, community-level Boost ‘em Up interventions because its staff 
had established successful models for forging relationships with schools and 
community organizations. The chapter boasted a strong relationship with the 
faith-based community in low -income areas of San Diego and had an equally 
strong relationship with physicians. The presence of a Sharp HealthCare hospi-
tal and medical clinic in and near El Cajon helped facilitate important access to 
pediatricians.

CALIFORNIA STATE BOOSTER SEAT LAW:  At the time of baseline observa-
tions, California state law required children up to 6 years old or up to 60 pounds 
to ride in an appropriate child restraint system. This primary enforcement 
booster seat law became effective January 1, 2002. Effective January 1, 2005 
(midway through program implementation), the state of California added a rear 
seat requirement to its booster seat law, requiring children to ride in the back 
seat in a properly secured child safety restraint until they are at least 6 years old 
or weigh at least 60 pounds. Research implication—The California state booster 
seat law was improved during the program implementation period.

Delaware—ThinkFirst Delaware 
This chapter is affiliated with the Care Trauma Program at Christiana Hospital in 
Wilmington, DE.  Serving the entire state, this chapter provides injury preven-
tion education in at least 40 schools. Community partners include Safe Kids, 
Delaware Chapter of American Trauma Society, EMSC, ENCARE, State and local 
police, Parish Nurses, health ministries, the Delaware Ecumenical Society for 
Children and Families, Urban League, NAACP, Latin American Community Cen-
ters, La Roza, and the Delaware Brain Injury Committee. In addition, the Think-
First Delaware chapter director works closely with the University of Delaware 
College of Health and Nursing Sciences.

While Delaware is a small state with only three counties, it is racially/ethni-
cally diverse and has a relatively high rate of poverty. Thirty-three percent of 
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Delaware households are single parent, and 34% of single parent families live 
in poverty. Three of the schools included in the Boost ‘em Up project were 
located in the City of Wilmington and one in the town of Milford. All schools 
were designated as Title I. Wilmington has a racial/ethnic profile of 32% Cauca-
sian, 56% African American, 10% Hispanic, and 2% Other (predominantly Asian 
and Middle Eastern). Twenty-two percent of Wilmington families live in poverty. 
Milford is slightly less diverse but has a higher percentage Hispanics (18%), but 
19.5% of the families live in poverty. 

In addition to the school-based Boost ‘em Up interventions, ThinkFirst Dela-
ware conducted three additional interventions: faith-based outreach, pediatri-
cian outreach, and booster seat distribution. ThinkFirst Delaware was selected 
as one of the sites to implement and evaluate the fitting station intervention 
component because Christiana Hospital is a Safe Kids Worldwide Child Safety 
Seat Inspection Station. As an official Safe Kids Inspection Station, this chapter 
can distribute booster seats free of charge. This important grant-funded re-
source was made available to parents of students participating in Boost ‘em 
Up. In addition, ThinkFirst Delaware distributes and fits child safety seats at the 
Women’s Health Center by appointment.

ThinkFirst Delaware was selected as a site to implement the Boost ‘em Up 
pediatrician and faith-based outreach interventions because its chapter direc-
tor had an extensive background in health care as a trauma nurse. Additionally, 
the chapter director served as a parish nurse, worked closely with local health 
ministries, and had established a close working relationship with the medical 
community in Delaware. 

STATUS OF DELAWARE STATE BOOSTER SEAT LAW:  At the time of baseline 
observations, Delaware state law required children up through 6 years old or 60 
pounds be restrained in a child safety restraint appropriate for the child’s age, 
weight and height. This primary enforcement booster seat law became effec-
tive January 1, 2003. It is worth noting, however, that children who became 4 
years old before the effective date were not required by the new law to be in a 
child safety restraint system; therefore, the majority of the children in the study 
population were technically exempt from the new booster seat law due to date 
of birth. The only students in the study population subject to the booster seat 
law included those children entering pre-school and Kindergarten during the 
04-05 and 05-06 school years. Children who were 4 years old before the effec-
tive date were allowed to comply with the current law at the time, which al-
lowed children 4 through 15 years to be in a safety belt. In addition, all children 
under twelve years old or less than 65 inches in height were required to sit in 
the rear seat if there were active airbags in the front passenger seating position. 
Research Implication—The Delaware state booster seat law was not improved 
during the program implementation period; however, the majority of the chil-
dren in the study population were technically exempt from the booster seat 
law of 1/1/03.   
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Illinois—ThinkFirst Central Dupage 
ThinkFirst Central Dupage is affiliated with Central Dupage Health (CDH) and 
serves as a component of the CDH injury prevention program. CDH is a 361-bed 
acute care hospital and center for routine and specialized medical and surgi-
cal services located in the greater Chicago area. As a Level II Trauma Center and 
Level III obstetrical and neonatal center, CDH has designated child passenger 
safety a priority for all children in its service area. 

ThinkFirst Central Dupage has implemented the TFFK elementary injury pre-
vention/safety education curriculum in forty public and private elementary 
schools.  In addition, 150- 200 TFFT programs are presented annually. Other pro-
grams within CDH’s injury prevention program include Child Passenger Safety, 
Parents Think Prevention, RIDE SMART Bike Safety, and the Child Safety Seat 
Resource Center, which is staffed by two CPS instructors and one technician. 

This chapter works closely with a diverse and solid network of schools and 
community groups including the Dupage County Safe Kids Coalition. It has 
received highly-acclaimed recognition for its efforts in injury prevention educa-
tion, including the 1996 Blue Horizon “Excellence in Wellness” 1st place award 
for the Midwest 5-state territory. Additionally, it created a Red, White and Blue 
team of local police, fire department and CPS technicians with backgrounds in 
health care. Team members partner together to conduct CPS checks and edu-
cational efforts, including a hotline for reporting unrestrained children. When 
possible, booster seats are given away to low income families on an on-going 
basis by the Red, White, and Blue team, CDH, and other independent police and 
fire departments during check events.

The greater Chicago region is quite diverse with areas of extreme poverty and 
other areas of extreme wealth. This chapter works primarily with schools on the 
west side and in surrounding counties. Because of its location, this Boost ‘em 
Up demonstration site selected six suburban schools for program implementa-
tion: three schools in West Chicago with low to low- middle income students, 
primarily Hispanic populations; one school in Winfield, IL that was predominate-
ly white, middle income; and two schools in Wheaton, IL, that were predomi-
nately white, middle- high income. 

In addition to the three school-based Boost ‘em Up classroom lessons, this site 
implemented the booster seat distribution intervention. This site was selected 
to conduct the booster seat distribution component of the Boost ‘em Up study 
because it employed trained CPS technicians and had the capacity to conduct 
roving fitting stations. Booster seats were offered at a reduced cost via coupons 
sent home to parents at participating schools. Booster seat distribution events 
were advertised at schools and conducted at Central Dupage Hospital on des-
ignated days and times. Funds to purchase booster seats were donated by the 
Central Dupage Hospital Auxiliary. Donations of $5 were requested at all events 
to encourage those who could afford a booster seat to make a contribution 
towards the cost of the seat.
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STATUS OF ILLINOIS STATE BOOSTER SEAT LAW:  At the time of baseline 
observations, Illinois state law required children up to age 8 be restrained in a 
booster seat or appropriate/equivalent child restraint system. This primary en-
forcement booster seat law became effective January 1, 2004. Research implica-
tion—The Illinois state booster seat law was improved just prior to the program 
implementation period.

South Carolina—ThinkFirst Low Country
ThinkFirst Low Country South Carolina is affiliated with the Department of 
Neurological Surgery at Medical University of South Carolina (MUSC). It serves 
three counties, including Charleston, Berkeley, and Dorchester. While Charleston 
County is primarily urban, it also has rural areas on the barrier islands as well as 
on the mainland, along the coast. The other two counties in the study were also 
primarily rural. 

The South Carolina-based chapter has introduced and/or implemented Think-
First programs to 38 elementary schools and 8 middle schools. In addition, 
chapter personnel deliver ThinkFirst programs to 4-H clubs, day camps, and day 
care programs. Over the years, ThinkFirst Low Country has created broad com-
munity partnerships to help carry out its prevention programs, including the 
following:

 • The Charleston Disabilities Board, Brain Injury Association, and 
College of Health Professions, Occupational Therapy graduate and 
undergraduate students have delivered ThinkFirst programs in 
schools.

 • Children’s Hospital and Trident Area Safe Kids Coalition (affiliated 
with Children’s Hospital at MUSC) partner with the chapter during 
all Children’s Hospital sponsored events.

 • Safe Kids Coalition Coordinator works closely with chapter in 
research activities and health fair events. The coalition coordina-
tor served as a co-investigator with the Chapter Director on the 
Healthy South Carolina Initiatives Grant that studied the effective-
ness of the TFFK curriculum in grades K-3. 

 • Trauma Coordinator at MUSC has delivered ThinkFirst presenta-
tions to middle schools. 

 • Jewish Community Center coordinates with chapter to bring Think-
First to annual Kids Festival with over 3,500 in attendance.

 • The Naval Weapons Station has requested that this chapter deliver 
ThinkFirst programs to school PTA’s and the Base Civilian Police 
Force.

 • Rotary Club of Mt. Pleasant, SC has purchased helmets from the 
chapter to accompany its holiday bicycle give-away program.

The schools in South Carolina that were selected to participate in Boost ‘em 
Up were located in a combination of urban and rural areas. Since the student 
population in many of the rural schools in the study was especially low, a total 
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of nine South Carolina schools were selected to participate in the Boost ‘em Up 
program. All nine schools were Title I designees.

As part of the study design, this chapter site was required to implement only 
the school-based Boost ‘em Up interventions. The chapter’s strong relationship 
with the schools helped facilitate the addition of Boost ‘em Up in the class-
room, as well as the parent and school campaigns. 

STATUS OF SOUTH CAROLINA STATE BOOSTER SEAT LAW:  At the time of 
baseline observations, South Carolina state law required children up to 6 years 
old and up to 80 pounds be restrained in a booster seat or equivalent device. 
In addition, children up to 6 years old were required to be in rear seat if avail-
able. Children under the age of 6 were not required to be in a booster seat if 
they weighed more than 80 pounds or if they could sit with their backs against 
the car’s seat and bend their legs over the seat edge without slouching. This 
primary enforcement booster seat law became effective July 1, 2001. Research 
implication—The South Carolina state booster seat law was not improved dur-
ing the program implementation period.
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Purpose

The purpose of the ThinkFirst Boost ‘em Up demonstration project was to 
develop an age-appropriate, multi-faceted intervention to increase booster seat 
use, safety belt use, and back seat placement of 4- to 8-year-old children. 

Research Design

Boost ‘em Up was designed as a longitudinal, non-randomized, intervention 
trial using a convenience sample of demonstration sites and schools. Control 
schools/subjects were not included in this study. The University of Michigan 
Transportation Research Institute (UMTRI), however, was contracted by NHTSA 
to complete an additional, outside evaluation of Boost ‘em Up. This outside 
evaluation includes the collection of additional observational data at compari-
son schools and community settings. UMTRI results are expected to be released 
by late 2007.

Research Participants

The Boost ‘em Up study was conducted in 25 schools across 4 states involving 
more than 13,000 students in K-3 classrooms. States participating in the study 
were well-distributed geographically, including California, Delaware, Illinois 
and South Carolina. Schools were carefully selected to represent diverse popu-
lations with a high percentage of low income, minority, and/or multilingual 
students in high-risk areas.  All subjects remained anonymous throughout the 
study.

Procedures

Student lessons were taught twice per year for 3 consecutive years. Lessons 
were presented in both assembly and classroom formats and were adminis-
tered by a health care professional, educator, or CPS technician.  Educational 
tools included videos, handouts, lessons and games, anatomical models, growth 
charts, measuring activities, educational folders, booster seat demonstrations, 
and rewards (See Chapter IV, Program Implementation).
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Booster seat information designed for parents or caregivers was simultaneously 
delivered to the home via the school or students.  Teacher and principal educa-
tion initiatives were instituted at the beginning of each school year. An edu-
cational component for parents was delivered during Child Passenger Safety 
Week each February. Three of the 4 demonstration sites instituted additional 
community interventions, including booster seat distribution events, pediatri-
cian education, faith-based outreach, or combinations thereof.  

Background of Observational Surveys

Booster seat observational surveys were used to measure the overall impact of 
the Boost ‘em Up program, including measurements of booster seat use, safety 
belt use, and back seat placement. 

The Boost ‘em Up booster seat observational survey instruments (See “Obser-
vational Survey Instruments” in this chapter) were developed and field-tested 
by Leanna Depue, PhD. Dr. Depue is a leading national expert in traffic safety 
and the design of observational tools related to traffic safety. Data from each 
wave of the six observational surveys were compiled and summarized by Dr. 
Depue and research analysts at the Missouri Safety Center, University of Central 
Missouri (See Appendix for Observational Survey Reports and Summaries). 

At the beginning of the Boost ‘em Up study (October 2003), Dr. Depue served 
as Director of the Missouri Safety Center. During the final year of the study, 
however, Dr. Depue was appointed Director of the Missouri Department of 
Transportation, Highway Safety Division. Nevertheless, Dr. Depue continued to 
satisfy her commitment to the deliverables related to the observational sur-
vey component included in the Boost ‘em Up grant. In addition, she provided 
on-going data commentary and study consultation after her obligations to the 
project were satisfied.  

Observational Survey Methodology

A total of 6 observational surveys were conducted by trained observers at each 
of the 25 schools throughout the 3-year program. Observations took place 
during the morning hours as students were dropped off at school.  Elementary 
school drop off zones offered researchers the opportunity to observe large 
numbers of 4-8 year old students exiting vehicles. 

Each vehicle observation was conducted by a team of two observers. The first 
observer observed and recorded information related to the child and his/her 
restraint use, as well as information about any additional child passengers in 
the vehicle. The second observer recorded information related to the driver, 
vehicle, and any front seat passengers. An average of 4 to 6 trained observers 
collected data during each observation event.



BOOST ‘EM UP  November 2006  20

III
RESEARCH M

ETHODOLOGY
Prior to the vehicle stopping, observers recorded safety belt use for up to 4 
occupants; the driver, a front seat adult or teen passenger, and up to 2 children. 
After the vehicle stopped, and as the child exited, the interior of the vehicle was 
observed and restraint use and type was recorded (e.g., safety belt, high back 
booster, low-back booster, etc.). Using school grounds to collect observational 
data proved to be a successful strategy for capturing information about re-
straint use among 4 – 8 year olds.

Observational Survey Schedule:
 February 2004 Observation 1 — Baseline survey prior to launching intervention
 May 2004 Observation 2
 November 2004 Observation 3
 May 2005 Observation 4
 November 2005 Observation 5
 May 2006 Observation 6 — Final survey following third year of intervention

Observational Survey Instruments

Two observational survey instruments were designed and developed by Dr. Depue. 
The Child Observation Survey (Figure 1) featured a multitude of cells for recording 
a variety of essential information about the child and his/her restraint use. Informa-
tion recorded on the instrument included restraint type (e.g., safety belt only, high 
back booster, low back booster, etc.), seating location, grade level, etc.   
See Figure 1. Child Observation Survey

The Driver/Vehicle Observation Survey (Figure 2) was designed to record ob-
servations related to the driver and vehicle, including restraint use, gender, race, 
vehicle type and safety belt use of outboard passenger.  
See Figure 2. Driver/Vehicle Observation Survey

Observer Training

Dr. Depue designed, developed and implemented a comprehensive observer 
training seminar at each Boost ‘em Up demonstration site during the month of 
January 2004 (See Appendix for Observational Survey Training Program Pow-
erPoint Presentation). The training session featured an academic component 
in the morning and an on-site practical training experience in the afternoon. 
The academic component included lecture, theory, and a thorough examina-
tion of the instruments. The on-site practical experience component featured a 
thorough practice session at a school site. This on-site practice session allowed 
newly trained observers to practice observation techniques and master obser-
vation recording skills with Dr. Depue on hand for expert guidance and consul-
tation. Forty-one of the 44 people who received training conducted observa-
tional surveys during the course of the demonstration project.
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Figure 1

Child Observation Survey
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Figure 2

Driver/Vehicle Observation Survey
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School Site Summary Form

A School Site Summary Form (Figure 3) was used to collect and record data 
relative to the school observation site. These forms were submitted to the Mis-
souri Safety Center along with the observational surveys. Data elements collect-
ed on the School Site Summary Form included observers names, state, school 
name, time of day, weather, etc. 
See Figure 3. School Site Summary Form

 

Figure 3
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School Demographics Form

In addition to the School Site Summary Form required by Dr. Depue at the Mis-
souri Safety Center, a more detailed School Demographics Form (Figure 4) was 
required by the Boost ‘em Up Project Manager. The School Demographics Form 
was used to record a multitude of pertinent data about the school, students, 
observers, community, etc. 
See Figure 4. School Demographics Form

School Demographics Form
Site Location:   � Wilmington, Delaware � San Diego, California    
                          � DuPage, Illinois  � Charleston, South Carolina    

Contact Person(s):  _____________________________________________________
 _______________________________________________________________ 

School Site # ___________
School Name:  _________________________________________________________
School Contact Person:  ______________________________________________
Location of School:  
 Town: _________________________________________________________
 Address:  _______________________________________________________
 _______________________________________________________________
 _______________________________________________________________
 Phone:  _________________________________________________________
 Fax:  ___________________________________________________________
 Email:  __________________________________________________________

1. Grades at School:  (Check all that Apply)       � Kindergarten     � First               
 � Second       � Third     � Fourth     � Fifth      � Sixth     � Seventh
 � Eighth        � Ninth     � Tenth      � Eleventh        �  Twelfth 

2. Number of Students in each targeted grade:
  Kindergarten  __________
  First   __________
  Second   __________
  Third   __________

3. Start Time of school day: ___________
 Start Time when doors open and children can be dropped off: ____________
 End Time of school day: ___________

4. If available, number or percent of K-3rd graders that ride a school bus to school. _______

5. If available, number or percent of K-3rd graders that are transported to school by 
 personal vehicle.    ______________ 

6. Number of personal vehicle load and unload zones for K-3rd graders at this school.
 �  1                �  2              �  3                �  4

7. Permission obtained from school to collect data on booster seat use.
 Obtained by letter (attach):    �  Yes      �   No
 Obtained by verbal commitment:        �  Yes      �  No
 School Representative’s Name:  _______________________________________
 Phone Number:  ____________________________________________________

Figure 4  (part 1 of 3)
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School Demographics Form

Observers for School 
Observer 1:
 Name:  _________________________________________________________
 Address:  _______________________________________________________
 ________________________________________________________________
 ________________________________________________________________
 Phone:  __________________________________________________________
 Fax:  ____________________________________________________________
 Email:  __________________________________________________________

Observer 2:
 Name:  _________________________________________________________
 Address:  _______________________________________________________
 ________________________________________________________________
 ________________________________________________________________
 Phone:  __________________________________________________________
 Fax:  ____________________________________________________________
 Email:  __________________________________________________________

(For Questions 8-21—you may be able to obtain this information via the school district 
Web site, or City or County Web site.)

8. What is the percent of children receiving free lunch at the school? _______%

9. What is the “Socio Economic Status” score for the School?  _______________

10. What is the “reading score”  for the School? _____________

11. Identify the racial ethnic breakdown in %
  ___________ % White 
  ___________ % African American
  ___________ % Asian  
  ___________ % American Indian & Alaskan Native 
  ___________ % Native Hawaiian & Other Pacific Islander 
  ___________ % Hispanic or Latino 
  ___________ % Other

12. What is the gender breakdown ?    ______% male    ______% female

13. What is the zip code for the school?  ________________

14. How many children between 4-8 years of age are in the zip code of the school? ________

15. What is the population of the school zip code for the following age groups?
 _________0-4 years of age
 _________ 5-9 years of age
 _________ total population 

Figure 4  (part 2 of 3)
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School Demographics Form

16. List three contiguous zip codes around the school and identify the population in the 
 following age groups.

  Zip Code #1 ___________________
  ___________ 0-4 years of age
  ___________ 5-9 years of age
  _________ total population

  Zip Code #2 ___________________
  ___________ 0-4 years of age
  ___________ 5-9 years of age
  _________ total population

  Zip Code #3 ___________________
  ___________ 0-4 years of age
  ___________ 5-9 years of age
  _________ total population

17. Has anyone ever researched the cost of motor vehicle occupant crashes in your area?     
  ______ Yes          _______ No
 If yes, attach a copy of the report and data results.

18. Does you state have a booster seat law?    _______ Yes          ________No
 If yes, attach a copy of the law.

19. What is the birth rate for the city or county in which the school is located?
  _______________ City
  _______________ County 

20. Does the school participate in Child Passenger Safety Week?  
  ________ Yes          _________No

21. Does the school participate in any other major occupant protection safety campaigns?     
  _________ Yes          __________No
 If yes, identify the campaign(s).
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

Figure 4  (part 3 of 3)
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Data Management

Data were collected and managed meticulously throughout the duration of 
the Boost ‘em Up demonstration project. Once observational surveys were 
completed by trained observers, Boost ‘em Up site coordinators double 
checked the surveys for accuracy and made photo copies to retain as records. 
The completed original survey instruments (Child and Driver/Vehicle Observa-
tional Surveys), along with the accompanying School Site Summary Form, were 
then shipped via Federal Express to the Missouri Safety Center. Upon receipt, 
research analysts at the Missouri Safety Center scanned each survey using 
software designed to read traffic safety observational data. Once scanned, fre-
quency tables and summaries were generated under the direction of Dr. Depue. 
Extensive observational summary reports and charts, including the cumulative 
frequency results for each of the six observations, are included in the Appendix.

Upon completion of the extensive School Demographics Form, site coordina-
tors emailed an electronic copy to the Boost ‘em Up Project Manager.  A copy 
of each School Demographics Form is included in the Appendix. 

Statistical Analyses

The primary research question addressed in the Boost ‘em Up study was—Did 
the ThinkFirst Boost ‘em Up intervention increase booster seat use, safety belt 
use, and backseat placement of children over time?

Logistic regression was the primary statistical tool used to evaluate the impact 
of the Boost ‘em Up intervention over time on the prevalence of booster seat 
use, safety belt use and back seat placement of children.  In addition to examin-
ing changes over time attributable to the intervention, the regression models 
included a number of variables reflecting characteristics of the drivers, vehicles, 
and schools.  Driver, vehicle, and school level variables both account for varia-
tion that would otherwise be treated as random error and provide additional 
information about restraint use. 

The sampling design involved a nested structure.  Each vehicle was observed 
at a specific school and data for up to two children were observed for each 
vehicle.  The data for the regression analyses consists of observations on 11,607 
children associated with 8,903 vehicles at 25 school locations observed on six 
occasions from February 2004 to May 2006.  Twenty-three percent (2,704) of 
the observations represent data recorded for a second child associated with a 
single vehicle. Thus the data has a hierarchical structure with children nested 
within vehicles and vehicles nested within schools.  To ignore this structure 
and assume complete independence in the analysis would underestimate the 
standard errors of the test statistics (Donner & Klar, 2000) resulting in too many 
statistically significant tests.  The software package HLM6 (Raudenbush, et al., 
2004) was used to fit hierarchical logistic regression models that incorporated 
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dependence within schools and within vehicles by the inclusion of random 
school and vehicle effects. 

Observers recorded the type of booster seat being used as high-back, low-back, 
or  built-in.  For the analysis the three booster seat types were combined to 
form a single booster seat category, thereby providing a 3-category outcome 
variable:  No Restraint, Seat belt, and Booster Seat.  This 3-valued outcome was 
then used as the dependent variable in a multilevel-multinomial logistic re-
gression analysis.  A multinomial regression with a three-category dependent 
variable involves fitting two logit expressions with one of the categories used 
as the reference class.  In this analysis, the category No Restraint was used as the 
reference class.

Observations with missing values on any of the variables used for the regres-
sion analyses were excluded from the analysis. Only 218 observations were 
excluded due to missing values on one or more variables.  In the analysis for re-
straint type, cases recording Other as restraint type were also excluded. This was 
due to the fact that the category of Other was both scarce (71 cases) and could 
not be combined logically with No Restraint, Seat Belt, or Booster Seat categories. 

Hierarchical logistic regression methods were also used to examine changes 
in backseat placement over the course of the Boost ‘em Up study.  Regression 
analyses for backseat placement made use of the same set of independent 
variables used in the analyses of restraint type. 

Variables T2,...,T6 indicate the time point at which an observation was made.  
For example, T2 takes the value “1” for an observation made at time 2 (May 
2004) and “0” otherwise.  This was done in a similar manner for variables T3,...,T6. 
By coding the time in this way, T2,..., T6 contrast  each time point  with  the pre-
intervention point.  An advantage of treating time in this manner is that it is 
not necessary  to assume a smooth and uniform effect for time as would be the 
case if  were treated as a continuous variable.  The fact that not all time points 
were equally spaced was another reason time was treated as a categorical inde-
pendent variable rather than a continuous variable.  

A cumulative measure of intervention intensity was assigned to each school at 
each time point.  A record was kept of intervention activities that were actually 
implemented for each grade within each school during the active interven-
tion periods.  Based upon expert judgment of the Boost ‘em Up Project Man-
ager (Kelli Jankens) and the team of four site coordinators, a numerical weight 
was assigned to each intervention activity.  The weights range from 1 to 4 and 
reflect the experts’ judgments as to the relative impact of each intervention 
activity.  A class-level intervention intensity score was formed as the sum of the 
weights for activities that occurred within a class.  The class-level score has a 
range from 0 to 44.  A school-level intervention intensity score was derived by 
summing weights for each intervention activity over all grades within a school.  
At each time point, a school’s cumulative intervention score (variable CumInt 
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in tables of regression results) is the sum of  scores for that time point and all 
previous time points.  The cumulative intervention score can be thought of as 
the school’s cumulative intervention “dose” up to a given time point.   A simple 
intensity score as the unweighted sum was also calculated but not ultimately 
used in the regression analyses. 

Due to the fact that schools implemented interventions to different degrees, 
interaction terms between time and the cumulative intervention intensity up 
to that time were included in the regression analysis.  In tables of regression 
results, the variable CumInt represents the cumulative intervention score. The 
terms T2*CumInt, ..., T6*CumInt represent interaction terms.  The CumInt variable 
is thus a time-varying covariate that was mean-centered for each time period.  
It can be difficult to interpret logistic regression results with interaction terms.  
By mean-centering CumInt by time period it is possible to interpret the main 
effects of  T2,...,T6 as contrasts with the pre-intervention time point for a school 
with an average cumulative intervention intensity.  Tables and cumulative 
intervention scores for each school, along with overall summary statistics, are 
provided in the Appendix.

Two school-level covariates were also included in the analysis.  Percent FRL 
represents the percent of students receiving free or reduced-priced lunches. 
K3_SIZE represents the number of students in grades K-3.

Vehicle-level variables included three indicators of vehicle type, VAN, SUV, and 
TRUCK, each of which reflects the change in odds relative to automobiles. 

Driver characteristics included indicator variables for female driver (Driver 
Female) and driver using a seat belt (Driver Belted).  Driver ethnicity was also in-
cluded in the model. Indicator variables for ethnicity included African American 
(Driver AA) and Hispanic/Latino (Driver HL). White drivers served as the reference 
category.  The Driver Other category represented a combination of the catego-
ries Other and Asian, due to the scarcity of Asian drivers (192) in this study.

The parameters of logistic regression models are most naturally interpreted 
in terms of odds ratios (OR).  The parameters of a logistic model quantify the 
change in the log-odds of the outcome for a one unit change in the associated 
independent variable. Odds ratios are obtained when regression parameters 
are exponentiated. More simply, odds ratios are the change in odds of the out-
come for a one unit change in the independent variable.  The OR of 1.0 serves 
as the reference point, i.e. an OR of 1.0 indicates that the odds of an event are 
equally likely for two different values of an independent variable.  Most vari-
ables in tables of logistic regression results reflect 2 values (e.g., yes/no); how-
ever, when an independent variable is continuous (e.g., percent of students 
receiving free or reduced lunches or school size), odds ratios are slightly more 
difficult to interpret. For such continuous variables, the unit of change is small, 
therefore, the regression coefficient and odds ratios reflect small changes in the 
independent variable.
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The odds of an event are the not the same as the probability or the likelihood 
of the event.  One should interpret the effects of independent variables in terms 
of changes in odds and not as changes in the probability of the event.  The dis-
tinction may sound subtle but it is important.  The change in odds associated 
with a change in values of an independent variable may be large, even if, over-
all, the probability of an event occurring is quite low.   

Discussion

In this analysis, school demographics were regarded as covariates and not 
included  in interaction terms.  Random effects were limited to school and 
vehicle intercepts.  The primary reason for the inclusion of random effects was 
to accommodate within-cluster dependencies, the clusters being vehicles and 
schools.  

The statistical models employed were sufficiently rich to provide an overall 
evaluation of the Boost ‘em Up intervention; however, it may be theoretically 
interesting to build more complex models for the data. Such models might in-
clude multiple random slope coefficients and numerous other cross-level inter-
action terms.  Some more complex models were explored for this analysis, but 
in addition to being more difficult to interpret, the numerical methods failed to 
converge for many of the more complex models. Convergence was not an issue 
for the models used in the Boost ‘em Up analysis.
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Forming Partnerships 

Schools
The first programmatic task was to establish partnerships with elementary 
schools.   School participation was strictly voluntary and based upon verbal 
arrangements between the site coordinators and principals.  There were no 
signed contracts as originally proposed.  Instead, it was more feasible to negoti-
ate a good faith agreement with the school principal or administrator.  There-
fore, schools were selected in part by their willingness to commit. 

Boost ‘em Up Schools

WILMINGTON, DELAWARE

Warner Elementary School
801 West 18th Street
Wilmington, DE 19802
302.651.2695 or 2670
Nancy Weaver, Principal or Luis Cardena (Project Chance)

Evelyn I. Morris Early Childhood Center
9609 Third Street
Lincoln, DE 19960
302.422.1650
Beth Carlson

Evan G. Shortlidge Academy
100 West 18th Street
Wilmington, DE 19802
302.651.2710 or 2670
Minnie Bazell, Principal or Mary McQueen, Project Chance

William C. Lewis Dual Language Elementary School
920 North Van Buren Street
Wilmington, DE 19806
302.651.2735 or 2670
Barbara Allen, Principal or Virginia Lacy VP

PROGRAM
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IVPROGRAM
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SAN DIEGO, CALIFORNIA

Chase Avenue Elementary School
195 E. Chase Avenue
El Cajon, CA 92020
619.588.3123
Candice Marr, Principal

Lexington Elementary School
533 S. First Street
El Cajon, CA 92019
619.588.3075
Norma Kirsch, Principal

Avocado Elementary School
3845 Avocado School Road
La Mesa, CA 91941
619.588.3100
Susan Cunningham, Principal

Anza Elementary School
1005 S. Anza Street
El Cajon, CA 92020
619.588.3116
Sylvia Casas-Werkman, Principal

Bostonia Elementary School
1390 E. Broadway
El Cajon, CA 92021
619.588.3121
Kelly Madden, Principal

Cuyamaca Elementary School
851 S. Johnson Avenue
El Cajon, CA 92020
619.588.3130
Janet McQuaid, Principal
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CHICAGO, ILLINOIS

Gary Elementary School
130 East Forest Avenue
West Chicago, IL 60185
630.293.6010
Scott Williams, Principal

Indian Knoll Elementary School
0 N 645 Indian Knoll
West Chicago, IL 60185
630.293.6020
Brad Hevron, Principal

Turner Elementary School
750 Ingalton Avenue
West Chicago, IL 60185
630.293.6050
Susan Wulff, Principal

Carl Sandburg Elementary School
1345 Jewell Road
Wheaton, IL 60187
630.682.2105
Aaron Bacon, Principal

Washington Elementary School
911 Bridle Lane
Wheaton, IL 60187
630.682.2222
Sandra Niemiera, Principal, Terri Donahue, School RN

Winfield Elementary School
O S 150 Winfield Road
Winfield, IL 60190
630.909.4910   Patti Palagi, Principal
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CHARLESTON, SOUTH CAROLINA

Belle Hall Elementary
385 Egypt Street, Mount Pleasant, SC 29464
843.849.2841
Ms. Terri Nichols, Principal

Matilda F. Dunston Elementary
1825 Remount Road, N. Charleston, SC 29406
843.792.7109
Jane Schmidt, PE teacher

Mt. Zion Elementary
3464 River Road, Johns Island, SC 29455
843.559.3841
Abby Beckford, RN at Mt Zion

Murray-Lasaine Elementary
691 Riverland Drive, Charleston, SC 29412
843.762.2764
Ms. Blondell Kidd

St. Andrews Elementary
30 Chadwick Drive, Charleston, SC 29407
843.763.1503
Kevin Conklin, Principal

Cross Elementary
1325 Ranger Drive, Cross, SC 29436
843.899.8916

St. Stephen Elementary
1053 Russellville Road, St. Stephen, SC 29479
843.567.2813
Renee Murray, Medial Specialist

Pinewood Preparatory School
1114 Orangeburg Road, Summerville, SC 29483 
(843) 873-1643
Dr. Carolyn Baechtte, Principal                                                               

Beech Hill Elementary
1001 Beech Hill Road, Summerville, SC 29485
843.821.3970
Debi Bennett, PE teacher
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In addition, schools were also selected based upon the objective that at least 
half the schools have Title I designation and/or a high percentage (35% or 
more) of minority students.   At the end of 3 years the average racial character-
istics of the study population was 45% Caucasian, 31% African American, 24% 
Hispanic/Latino and <1% other.  Approximately 56% of the students participat-
ed in reduced or free lunches. (see Table 1 below).

Table 1

Characteristics of Students by Race and 
Students Receiving Free or Reduced Price Lunch

State Number 
of 

Schools

Number 
of 

Students

Percentage 
Caucasian

Percentage 
African 

American

Percentage 
Hispanic 

Latino

Percentage 
Receiving free/
reduced lunch 

DE 4 2221 17 58 25 86

CA 6 2542 51 9 36 64

IL 6 1508 63 3 32 19

SC 9 2560 41 54 5 61

Total 25 8831 Avg. 45 Avg. 31 Avg. 24 Avg. 56

Partnerships with schools were developed upon pre-existing relationships with 
the site coordinators who had implemented the ThinkFirst for Kids curriculum 
previously in schools as part of their chapter activities.  This gave the site co-
ordinators leverage to schedule meetings with principals and introduce the 
Boost ‘em Up program objectives, which augmented the TFFK lesson on ve-
hicle safety with updated information about booster seat use.  Follow up letters 
were sent to the principals highlighting the terms of the agreement and con-
firming the upcoming Boost ‘em Up program schedule in each school.   These 
detailed letters were written and customized by each of the sites and included 
the name and logo of the sponsoring medical institution, contact information, 
and important reminders about teacher participation and parent education.

Hospitals
The importance of forming partnerships with a host medical institution was 
a critical component to the success of this study.  The four hospitals that col-
laborated with Boost ‘em Up did so through support of their ThinkFirst chapter.  
The dual role of the site coordinator as chapter director as well as health care 
provider was pivotal in acquiring the 3-year commitment from each hospital to 
utilize it’s personnel, services, facilities, and administrative resources to accom-
plish the goals of Boost ‘em Up.  In total, the following hospitals provided over 
$200,000 worth of matching contributions or in-kind services.

 • Christiana Care Trauma Program, Newark, Delaware
 • Sharp Grossmont Hospital, La Mesa, California
 • Central Dupage Hospital, Winfield, Illinois
 • Medical University of South Carolina, Charleston, South Carolina 
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Developing Messages

Logo/Branding
Boost ‘em Up educational messages were delivered using a variety of tools 
and methods.   A red and black logo was developed to brand the Boost ‘em Up 
message in an easily identifiable way and to make it recognizable as a Think-
First safety program.  

Boost ‘em Up Video entitled “Booster Seats are Cool!
An age appropriate booster seat educational video was created for use in the 
K-3 classroom and was shown to over 13,000 students over the 3-year study 
imparting the message that “Booster Seats Are Cool!”  
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Boost ‘em Up Folder  “Booster Seats are Cool!
This same message was incorporated into the design of a 2-pocket full color 
glossy folder that was given to students during the second year of the study 
as a reward or incentive for being part of Boost ‘em Up.    Because the folders 
were durable and eye-catching, they were often taken home and noticed by 
parents and siblings and used by students over the course of the school year.   
The folders were also used to deliver information to schools, physician offices, 
faith-based participants and other community partners.  

VIP Speakers
During Boost ‘em Up presentations, Voices for Injury Prevention Speakers (VIPs) 
describe how injury permanently changed their life and how safe behaviors and 
smart choices, like using a safety belt and booster seat, can prevent traumatic injuries.



BOOST ‘EM UP  November 2006  38

IV
PROGRAM

 IM
PLEM

ENTATION
Boost ‘em Activity Sheets
Boost ‘em Up classroom activity sheets were developed for students and 
teachers for use in school or for students to take home and complete with 
their parents.  A set of activity sheets was created specifically for each grade 
K through 3.   The worksheets were formatted to look similar so that students 
would recognize them as they progressed from grade to grade.  For each grade 
level, there were 4-6 activity sheets.  The activities incorporated the characters 
from TFFK to reinforce safety messages about booster seats using math, spell-
ing, grammar, language skills, and reading comprehension. 

Student Name

GIVE YOUR MATH & MEASURING A BOOST!

Jordan Mia Manuel

How tall is Jordan? How tall is Mia? How tall is Manuel?

Does he need a booster seat? Does he need a booster seat?

YES      NO YES      NO YES      NO

Does she need a booster seat?

Student Name

BOOSTER SEAT SAFETY HABITS

A Visit to the Zoo

Joey liked animals so much that he asked his mother if she would take Maria and him to the
zoo.  When Joey and his mother picked up Maria, there was so much excitement that Maria
jumped into the back of Joey's car without her booster seat.  Before she drove away, Joey's
mom reminded everyone to buckle up, but Maria's safety belt didn't fit right.  That's when she
remembered her booster seat and called out that she should get it from her mom's car.

Joey was 4 feet 11 inches tall and did not need a booster seat, but Maria was not that tall yet.
Maria told Joey that until she is 4 feet 9 inches tall, the seat belt does not fit her right and
that's why she needs a booster seat.  Joey told Maria he knew another safe thing they should
do.  They should sit in the back seat of the car because it's the safest place for kids 12 and
under!

On the way to the zoo, Joey and Maria played a game to see who would be the first to find the
zoo sign.  Maria was the first one to see the sign.  She told Joey that she loved riding in her
booster seat because it helps her sit up higher so she can see out of the car window.  She was
happy she won the game thanks to her booster seat.  Joey congratulated Maria for her cool
booster seat and for winning the game.  He then challenged her to see who would be the first
to find a baby monkey.  This time Joey won.  They both rode safely in the back seat on the way
home from a wonderful day at the zoo. Please answer the questions below.

1.  Who are the main characters in the story?

2.  What problem did Maria have?

3.  Why did Joey and Maria sit in the back seat?

4.  What did Maria like about her booster seat?

Student Name

USE MATH TO REVEAL STREET SMART'S MESSAGE TO HIS FRIENDS!

RED =  (1 + 1)  OR  (10 - 8)

ORANGE =  (7 + 3)  OR  (12 - 2)

YELLOW =  (6 + 6)  OR  (15 - 3)

GREEN =  (3 + 2)  OR   (8 - 3)

BLUE =  (5 + 2)  OR  (10 - 3)

Student Name

1.  booster seats help keep me safe until I am 4 feet 9 inches tall

2.  My booster seat helps my sit up tall so I can sea out of the window.

3.  maria loves her booster seat becuase it is her favorite color.

4.  Maria's booster seat is cool blu, but her brother's is bright read.

5.  my booster seat is sunshine yelow.

6.  i help remind my older freind to always sit in the back seat of the car.

7.  My dog spot doesn't need to ride In a booster seat!

8.  My little sister can sit in a boooster seet like me when she weighs 40 pounds. 

9.  I always remember to boost up befor I buckel up!

10.  Its coool to be safe in a booster seat.

Each sentence has two mistakes.  Remember to capitalize the first letter in the 
sentence and make sure the spelling and punctuation are correct.

Correct the mistakes below:

BOOST YOUR GRAMMAR!

(Example Activity Sheets for Grade 3)
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Boost ‘em Up Educational Flyer
An educational flyer was created for parents, principals, physicians, and the 
public to increase understanding of Boost ‘em Up and to reinforce the informa-
tion most likely to predispose parents towards booster seat use by increasing 
their concern about the issue.

San Diego, California
ThinkFirst San Diego/
Sharp On Survival
Sharp Grossmont Hospital
5555 Grossmont Center Drive
La Mesa, CA 91942
Phone: (619) 740-4661

Wilmington, Delaware
ThinkFirst Delaware

Christiana Care Trauma Program
4753 Ogletown-Stanton Rd., 

Ste. 2121
Newark, DE   19713

Phone: (302) 369-0214
www.christianacare.org

and
ThinkFirst Milford

Bayhealth Medical Center
Milford Memorial Hospital

Trauma Services
21 West Clarke Avenue

Milford, DE 19963
Phone: 302-430-5687

Charleston, South Carolina
SC Low Country ThinkFirst
Division of Neurosurgery
Medical University of SC
96 Jonathan Lucas St, 428 CSB
PO Box 250616
Charleston, SC 29425
Phone: (843) 792-8967
www.musc.edu/neurosurg/thinkfi rst/

Winfi eld, Illinois
ThinkFirst Central DuPage Hospital

Injury Prevention Program
Central DuPage Hospital
25 North Winfi eld Road

Winfi eld, IL 60190
Phone: (630) 933-1934

www.cdh.org

www.thinkfi rst.org

Boost ’em Up is a ThinkFirst project funded by the National Highway Traffi c Safety Administration 
(NHTSA) through cooperative agreement number DTNH22-03-H-05154.

What is Boost ’em Up?
Many children are using seat belts far too soon.  Boost ‘em Up is a federally-funded 3-year study to determine effective methods for increasing the use of booster seats among 4-8 year olds.ThinkFirst created the educational components of Boost ‘em Up to help parents and kids understand the facts about booster seat use.

Why Use a Booster Seat?
4 foot 9 is the magic line!  Kids under 4’9” tall (57”) need to use a booster seat.  Seat belts are designed to fi t adults, not children.  Booster seats position kids so the shoulder strap is off the neck and the lap belt fi ts low on the lower hips, not the belly.  This reduces head, neck, spine, and internal injuries that are seen in small children using only seat belts.  Boosters reduce the risk of injury by 59%, and greatly improve a child’s chance of survival.

How Does Boost ’em Up Work?The Boost ‘em Up study is being conducted at 4 sites, through ThinkFirst chapters at hospitals in Illinois, Delaware, South Carolina and California.  Each site is working with a select group of local elementary schools to present educational programs and track booster seat usage over a three year period.Additional components, such as booster seat distributions, and education through physician offi ces and faith-based organizations are utilized at some of the sites.

PROGRAM PARTNERS
Schools

25 elementary schools, 370 K-3 classrooms, 13,000 students, their parents, PTA, principals, teachers, and school nurses

Community
Booster seat fi ttings are conducted with the help of Child Passenger Safety Technicians, assistants and translators from healthcare, police, fi re and other community organizations

Physician Offi ces
Pediatric,Family Practice, Neurosurgery, and Orthopedic offi ces promote booster seat use by distributing Boost ‘em Up materials to patients 

and families

Our MissionThinkFirst:  Leading injury prevention through education, research and policy.

Faith-Based
Places of worship work to improve booster seat use by distributing Boost ’em Up materials to their parishioners 

Research ExpertsProfessional research analysts direct the Boost ’em Up study to ensure scientifi cally sound methods of implementation and evaluation 

ThinkFirst is a non-profi t organization founded byAmerica’s Neurosurgeons 
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The #1 killer of children is car crashes.

A booster seat reduces your child’s risk of injury 

by 59%. Children who have outgrown their child 

safety seat, but are under 4’9” tall, need to use 

a booster seat. A booster seat raises your child 

up to help the seat belt fi t properly – low on the 

hips and across the middle of the collarbone.

Booster seats save lives!
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Boost ‘em Up Prescription Pads 
The Prescription Pads were designed as an assessment tool for use at pediatri-
cian offices, schools, distribution events and home
   

Funded by NHTSA Cooperative Agreement Number DTNH22-03-H-05154

Signature _______________________________________

for Your Child’s Safety

If YES is the answer to all 3 of these questions, then this child belongs in a booster seat
Is this child over 4 years old? YES NO Age: ____________Is this child over 40 pounds? YES NO Weight: _________Is this child under 4’9” (57”)? YES NO Height: __________This child should buckle up in the back seat with a booster seat. YES NO

www.thinkfi rst.org

This child should buckle up in the back seat with a seat belt.   YES NO
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Coupons for booster seats and child safety seats 
During Child Passenger Safety week in February of 2005 and 2006, $10 coupons 
were sent home with students to take to their parents. Each coupon was valued 
at $10 and was applicable to any type of child passenger seat, including boost-
er seats.  Families received several coupons that were accompanied by letters 
and educational information in English and Spanish.  In 2005, the coupons and 
letters were delivered with the NHTSA brochure “A Parents Guide to Booster 
Seat Use” and in 2006 with the Boost ‘em Up flyer, seen above.

Seguridad de los niños en los vehículos
H O J A  I N F O R M A T I V A  P A R A  L O S  P A D R E S

CRECIENDO SEGUROS:
4 Etapas de Seguridad para Niños.

A medida que los niños crecen, la manera de sentarlos en su
vehículo cambia.Siga estas 4 etapas para reducir la posibilidad

de que su hijo sufra una lesión o muera.

1
2
3
4

ASIENTO DE
SEGURIDAD PARA

BEBÉS
INSTALADOS

MIRANDO 
HACIA ATRÁS

ASIENTO DE
SEGURIDAD PARA
NIÑOS PEQUEÑOS

INSTALADOS
MIRANDO HACIA

DELANTE

ASIENTO
ELEVADO

(BOOSTER)

CINTURÓN DE
SEGURIDAD

colocar en el asiento trasero para los
niños de un año y 20 libras hasta
aproximadamente cuatro años de edad y
40 libras.

NIÑOS 

BEBÉS

ASIENTO ELEVADO

CINTURÓN DE SEGURIDAD

colocar en el asiento trasero para los
bebés recién nacidos y hasta
aproximadamente un año de edad y que
pesen por lo menos 20 libras.

Use los asientos elevados “boosters” 
en el asiento trasero para los niños de
cuatro hasta por lo menos ocho años de
edad a menos que el niño mida por lo
menos 4’9’’.

Use los cinturones de seguridad en el
asiento trasero para los niños de ocho
años en adelante o si miden más de 4’9”.

Puede usarse sólo en: Válido de 2/1/2004
a 3/31/2004

Ahorre $10 
Al comprar CUALQUIER asiento 

infantil de más de $40
NO ES VÁLIDO POR INTERNET. Este cupón no es válido para compras en línea. Límite, uno por
cliente. Puede usarse en combinación con un cupón del fabricante o con una oferta de un producto
específico de "R"US, excepto en compras en línea. Los descuentos de un pedido individual no se pueden
combinar. Nos reservamos el derecho de anular cualquier pedido a causa del uso no autorizado del
cupón, de una alteración al mismo o dado que el descuento no es elegible. Este cupón no es válido en la
compra de tarjetas de regalo de "R"US. Fotocopias o reproducciones de este cupón no son válidas.
Válido sólo en los Estados Unidos. Nulo en donde esté prohibido. El valor en efectivo es de 1/100 de 1¢.

CPN SKN # 911242

Child Passenger SafetyA  P A R E N T ’ S  P R I M E R

GROWING UP SAFE: It’s a four-step process.As children grow, how they sit in your car or truck should change. Save your child from injury or death by observing all four steps:

1
2
3
4

REAR-FACING
INFANT SEATS 

FORWARD-
FACING

TODDLER SEATS 

BOOSTER
SEATS

SAFETY BELTS

in the back seat from age oneto about age four and 20 to40 pounds 

TODDLER

INFANT

BOOSTER

SAFETY BELT

in the back seat from birth toat least one year old and atleast 20 pounds

in the back seat from aboutage four and 40 pounds to atleast age eight, unless 4’9” 

at age eight or older or taller than4’9”. All children age 12 and undershould ride in the back seat. 

Redeem
Only At

Valid 2/1/2004
thru 3/31/2004

Save $10 on ANY Car Seat over $40 NOT VALID ONLINE. Limit one per customer. Can be used in conjunction with a

manufacturer coupon or an item-specific "R"US offer, except online. Discounts

taken off an entire order cannot be combined. We reserve the right to cancel any

order due to unauthorized, altered or ineligible use of a discount. Not valid on

purchase of "R"US Gift Cards. Void if copied. Valid USA only. Void where prohibited.

Cash value 1/100 of 1¢.

CPN SKN # 911242
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Conducting Education Activities

Boost ‘em Up was implemented for 3 consecutive years in 25 elementary 
schools across 4 states involving more than 13,000 students in over 300 class-
rooms at the kindergarten, first, second and third grade levels.  Educational 
messages were developed targeting children in their school environment and 
were designed to create and sustain children as users and advocates for boost-
er seats. Using the credibility and trust of the schools, the messages appealed to 
how “cool” it was to use a booster seat.

Timeline

 2003-2004
  October Principal & teacher education initiative 
  November Launch presentation in DC  
  December Video production     
  January  Observer training    
  February  -- Observation 1
  March-May School-based interventions begin
  May  -- Observation 2
  July  Strategic planning meeting 

 2004-2005
  September Principal and teacher education initiative 
  October Community interventions begin
  November -- Observation 3
  December School-based interventions begin
  February  CPS week parent education
  May  -- Observation 4
  July  Strategic planning meeting

 2005-2006
  September Principal and teacher education initiative
  October Community interventions begin
  November -- Observation 5 
  December School-based interventions begin  
  February  CPS week parent education
  May  -- Observation 6 
  June Final report preparation
   November Final report presentation in DC
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Two Boost ‘em Up lessons were taught per year by the coordinator, a health 
care professional, educator, or CPS technician.  The first lesson was taught in 
assembly format and took place in the school gym, auditorium, library or lunch-
room.  Depending on the size or the student population, available space, and 
time limitations, grades K-3 could be combined for a single assembly or divided 
into 2 assemblies for grades K-1 and 2-3.  

The first lesson covered general principles of vehicle safety including the 
importance of using a seat belt and riding in the back seat.  The students were 
shown models of the skull, brain, and vertebral column and watched the Think-
First Street Smart animated safety video.   Afterwards, a VIP speaker (Voice for 
Injury Prevention) recounted their personal story of how a spinal cord injury 
permanently changed their life.  The young speaker described how living with 
paralysis affected their abilities, and how safe behaviors and smart choices, like 
using a seat belt and booster seat, could prevent traumatic injuries.    

The second lesson took place in the classroom and specifically addressed 
booster seats.  Students were shown the Boost ‘em Up video and prompted to 
remember items from the video for later discussion, such as height and weight. 
Afterwards, student volunteers were called upon to assist the instructor in a 
demonstration of how a booster seat raised the body so the seat belt fitted a 
child under 4’9” properly.  This was followed by an activity where each child 
was measured to find out if they were under 4’9” and should use a booster seat.   
The students were given Boost ‘em Up activity sheets and letters to take home 
in both English and Spanish to encourage parental participation. 

An education initiative with promotional materials in English and Spanish 
aimed at parents was implemented each year during Child Passenger Safety 
Week in February. The initiative integrated the concept of anticipatory guid-
ance to help parents plan for how they might feel if something adverse were 
to happen to their child and help them see the role the schools play in keeping 
children safe.  Products used for this initiative included newsletters, brochures, 
posters, and flyers. 

All four sites carried out the interventions described above in a uniform man-
ner.  In addition, three of the sites made booster seats available at low or no cost 
for parents, and two of the sites coordinated pediatrician education and faith-
based outreach.
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Working with the Community

Physician and Faith-Based Outreach
The Delaware and California sites conducted outreach to pediatricians. The 
Boost ‘em Up coordinator in these sites contacted pediatricians in proximity 
to the selected schools to inform them of efforts to increase booster seat use in 
the schools and collaborate with them to enhance this effort through reinforce-
ment of the message with the parents of children ages 4 to 8. The pediatricians 
were asked to counsel parents about the importance of booster seats and dis-
tribute Boost ‘em Up materials and NHTSA booster seat brochures.  Delaware 
and California also conducted faith-based community outreach. They worked 
with religious organizations in proximity to the selected schools to train reli-
gious educators (pastors, priests, rabbis, imams, Sunday school teachers, etc.) 
to disseminate information on the need for and use of booster seats for ages 
4-8. They were provided with Boost ‘em Up educational materials to use and 
NHTSA brochures and flyers to distribute.

Booster Seat Distributions 
The Illinois and Delaware chapters offered low cost booster seats to each of 
their schools in years 2 and 3.   California also offered and distributed low cost 
booster seats in year 3.  For this intervention, a notice was sent home with each 
child in grades K-3 that parents could purchase a $5 voucher for a reduced cost 
booster seat.  It specified that the child must be present to receive the booster 
seat and that the fitting would be done by a certified CPS technician.   Parent 
education events were held in the evenings, after which the parents could pur-
chase a $5 voucher.  Parents were notified when and where they could redeem 
the voucher at an upcoming booster seat distribution event.  Parents were also 
given the option to contact the coordinator directly to arrange for an educa-
tional meeting and purchase a $5 voucher in advance.  Any remaining vouchers 
were sold the day of the distribution event. 

Booster seats were either distributed at school sites, hospital fitting stations, 
or community venues on designated days and times.  Each site worked with 
hospital, fire and police technicians from local and neighboring communities as 
well as with volunteers, translators, and high school students. The students and 
volunteers partnered with trained technicians to help them fit seats. 

Conducting Research

During the first year Dr. Leanna Depue developed and refined observational 
protocols, methodology, and data tracking tools.  Dr. Depue also created and 
implemented an on-site training program for the Boost ‘em Up site coordi-
nators and observers.  Prior to any interventions, a baseline observation took 
place in February 2004.  Subsequent observations were conducted in May 2004, 
November 2004, May 2005, November 2005 and May 2006 using the same 
methodology.
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FINDINGS & RESULTS

 Introduction

The purpose of the ThinkFirst demonstration project, Boost ‘em Up, was to 
develop an age-appropriate, multi-faceted intervention to increase booster seat 
use, safety belt use, and back seat placement of 4- to 8-year-old children. The 
project incorporated a longitudinal, non-randomized, intervention trial using a 
convenience sample of demonstration sites and schools. Control schools/sub-
jects were not included in this study. Booster seat observational surveys (See 
Instruments section in Chapter III) were used to measure the overall impact of 
the Boost ‘em Up program, including measurements of booster seat use, safety 
belt use, and back seat placement. 

Results featured in this chapter of the report are presented in two sections. The 
first section includes the results of the statistical analysis. The second section 
includes key findings of process evaluations conducted throughout the imple-
mentation of the demonstration project.

Statistical Analysis

Primary Research Question
The primary research question addressed in the Boost ‘em Up study was—Did 
the ThinkFirst Boost ‘em Up intervention increase booster seat use, safety belt 
use, and backseat placement of children over time?  

Study Sample
Data consisted of observations on 11,607 children associated with 8,903 vehi-
cles at 25 treatment school locations.  A total of 41 trained observers conducted 
6 observational surveys at each of the treatment schools from February 2004 to 
May 2006. All subjects remained anonymous throughout the study. 

Twenty-three percent (2,704) of the observations represented data recorded 
for a second child associated with a single vehicle. Observations with missing 
values on any of the variables used in the regression analyses were excluded 
for the analysis. Only 218 observations were excluded due to missing values on 
one or more variables.
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Tables 1-5 present frequency distributions by restraint type. The three booster 
seat restraint types were combined into the single category Booster Seat.  
Observations with a missing restraint type, or coded as Other Restraint,  were 
excluded.  The category of Other was excluded from the analysis for two rea-
sons: 1) Too few cases, and 2) It  could not logically be combined with any of the 
other three restraint type categories.  Excluding the category of  Other simpli-
fied the analysis.  

The first entry in each cell represents the frequency with which a restraint type 
was observed on a particular occasion.  The corresponding percent for the 
given occasion appears below the frequency.  Percents can be compared over 
time by looking across the columns within a row.  Table 1 features the frequen-
cy of restraint type across time for all schools combined.  Tables 2-5 present 
state-level data indicating frequency of restraint type across time for schools in 
each of the 4 demonstration sites.  School-level frequency tables are included in 
the Appendix. 

Results in Table 1 indicate that booster seat use increased from the baseline 
value of about 9% in February 2004 to approximately 20% in May 2006. Seat 
belt use increased from 46% at baseline to 55% in May 2006. Non-restraint use 
decreased from 44% at baseline to 25% in May 2006.

Table 1. Restraint Type by Time - All schools  combined

Table of Restraint by T 
Frequency

T (Time Point)
Col Pct

Restraint (Type)     Feb 2004 May 2004 Nov 2004 May 2005 Nov 2005 May 2006 Total

None 823 711 776 648 641 452 4051

44.46 38.39 39.07 33.61 31.24 24.55

Seat Belt 860 963 958 974 1007 1020 5782

46.46 52.00 48.24 50.52 49.07 55.40

Booster Seat 168 178 252 306 404 369 1677

9.08 9.61 12.69 15.87 19.69 20.04           

Total 1851 1852 1986 1928 2052 1841 11510
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Table 3. Restraint Type by Time: Delaware

The FREQ Procedure
Table of Restraint by T 

Frequency
T (Time Point)

Col Pct

Restraint (Type)     Feb 2004 May 2004 Nov 2004 May 2005 Nov 2005 May 2006 Total

None 109 60  86 76 49 33 413

19.26 10.47 14.01 13.48 8.57 6.82

Seat Belt 423 441 443 401 375 325 2408

74.73 76.96 72.15 71.10 65.56 67.15

Booster Seat 34 72 85 87 148 126 552

6.01 12.57 13.84 15.43 25.87 26.03

Total 566 573 614 564 572 484     3373

Table 2. Restraint Type by Time:  California

The FREQ Procedure
Table of Restraint by T 

Frequency
T (Time Point)

Col Pct

Restraint (Type)     Feb 2004 May 2004 Nov 2004 May 2005 Nov 2005 May 2006 Total

None 145 87 119 83 64 34 532

58.94 33.08 9.02 35.93 25.81 20.73

Seat Belt 71 137 146 101 110 88 653

28.86 52.09 47.87 43.72 44.35 53.66

Booster Seat 30 39 40 47 74 42 272

12.20 14.83 13.11 20.35 29.84 25.61

Total 246 263 305 231 248 164 1457
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Table 4. Restraint Type by Time: Illinois

Table 5. Restraint Type by Time: South Carolina

The FREQ Procedure
Table of Restraint by T 

Frequency
T (Time Point)

Col Pct

Restraint (Type)     Feb 2004 May 2004 Nov 2004 May 2005 Nov 2005 May 2006 Total

None 126 118 150 137 108 59 698

32.64 39.07 48.08 36.73 33.33 20.85

Seat Belt 203 143 69 110 97 92 714

52.59 47.35 22.12 29.49 29.94 32.51

Booster Seat 57 41 93 126 119 132 568

14.77 13.58 29.81 33.78 36.73 46.64

Total 386 302 312 373 324 283 1980

The FREQ Procedure
Table of Restraint by T 

Frequency
T (Time Point)

Col Pct

Restraint (Type)     Feb 2004 May 2004 Nov 2004 May 2005 Nov 2005 May 2006 Total

None 443 446 421 352 420 326 2408

67.84 62.46 55.76 46.32 46.26 35.82

Seat Belt 163 242 300 362 425 515 2007

24.96 33.89 39.74 47.63 46.81 56.59

Booster Seat 47 26 34 46 63 69 285

7.20 3.64 4.50 6.05 6.94 7.58

Total 653 714 755 760 908 910 4700
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Tables 6-8 demonstrate the overall percent change in booster seat use, seat belt 
use, and non-restraint use by state from baseline to the final observation.  Table 
6 indicates that schools receiving the Boost ‘em Up intervention in Illinois ex-
perienced the greatest overall increase in booster seat use (32 percent).  Illinois 
also recorded the highest overall percentage of booster seat use in this study 
(47 percent), followed by Delaware (27 percent), California (26 percent), and 
South Carolina (8 percent).  

While South Carolina experienced little change in booster seat use overall (less 
than 1 percent increase), Table 7 demonstrates that schools participating in the 
South Carolina Boost ‘em Up program reported the largest increase (32 per-
cent) in seat belt use (25 percent at baseline to 57 percent at conclusion).  Corre-
spondingly, non-restraint use in South Carolina (as shown in Table 8) decreased 
32 percent overall (from 68 percent at baseline to 36 percent at conclusion).  

Table 7 demonstrates that seat belt use in Illinois and California declined dur-
ing the study period. A downward trend in seat belt use does not indicate a 
negative trend in behavior when a corresponding increase in booster seat use 
is also reported. One would expect to observe a decline in seat belt use and/or 
non-restraint use as children are transitioned out of sub-optimal restraints into 
optimal restraints.  

In regard to non-restraint use, Table 8 indicates that Delaware experienced the 
greatest decrease (38 percent) in the number of children riding completely 
unrestrained (59 percent at baseline to 21 percent at conclusion).

State February 2004 May 2006 % Change

California 6% 26% 20% increase

Delaware 12% 27% 15% increase

Illinois 15% 47% 32% increase

South Carolina 7% 8% <1% increase

Table 6.  Percent Change in Booster Seat Use by State

State February 2004 May 2006 % Change

California 75% 67% 8% decrease

Delaware 29% 54% 25% increase

Illinois 53% 33% 20% decrease

South Carolina 25% 57% 32% increase

Table 7.  Percent Change in Seat Belt Use by State

Table 8.  Percent Change in Non-Restraint Use by State

State February 2004 May 2006 % Change

California 19% 7% 12% decrease

Delaware 59% 21% 38% decrease

Illinois 33% 21% 12% decrease

South Carolina 68% 36% 32% decrease
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Table 9 provides a summary of intervention intensity scores for all schools in 
each of the 4 demonstration sites. Intensity scores signify the potential impact 
of an intervention to increase booster seat use, safety belt use, or back seat 
placement. The simple intensity score is a straightforward total of the number 
of interventions at each school averaged over the four grade levels. The weight-
ed intensity score is derived from a value (1-4) that the project team assigned 
to each intervention.   To determine the value of an intervention, the Boost em 
Up project manager, site coordinators, research consultant and biostatistician, 
collectively, considered the following three concepts related to intervention 
intensity: 1) Length of time subject was exposed to intervention, 2) Relevance 
of intervention to booster seats and vehicle safety, and 3) Quantity and quality 
of personal interaction between subject and educator during intervention.  See 
Appendix for Intensity Scores Summaries by school and time point.

State School
Time
Point

Time
Code

Cumulative
Simple 

Intensity 

Cumulative
Weighted 
Intensity

DE William C. Lewis Feb 2004 0 0 0

May 2004   1          44               100

Nov 2004   2          44               100

May 2005   3         124               276

Nov 2005   4         124               276

May 2006   5         196               436

DE   Shortlidge Academy  Feb 2004   0 0 0

May 2004   1          44               100

Nov 2004   2          44               100

May 2005   3         120               264

Nov 2005   4         120               264

May 2006   5         192               424

DE Emalea P. Warner Feb 2004   0           0                 0

May 2004   1          44               100

Nov 2004   2          44               100

May 2005   3         124               276

Nov 2005   4         124               276

May 2006   5         196               436

DE   Evelyn I. Morris Feb 2004   0           0                 0

May 2004   1          24                44

Nov 2004   2          24                44

May 2005   3          72               136

Nov 2005   4          72               136

May 2006   5         116               228

Table 9.  Intervention Intensity Scores
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Table 9.  Intervention Intensity Scores (cont’d)

State School
Time
Point

Time
Code

Cumulative
Simple 

Intensity 

Cumulative
Weighted 
Intensity

CA   Anza Feb 2004   0           0                 0

May 2004   1          52               108

Nov 2004   2          52               108

May 2005   3         120               244

Nov 2005   4         120               244

May 2006   5         184               380

CA Bostonia Feb 2004   0           0                 0

May 2004   1          47                94

Nov 2004   2          47                94

May 2005   3         115               230

Nov 2005   4         115               230

May 2006   5         179               366

CA Chase Avenue Feb 2004   0           0                 0

May 2004   1          52               108

Nov 2004   2          52               108

May 2005   3         116               232

Nov 2005   4         116               232

May 2006   5         180               368

CA Cuyamaca Feb 2004   0           0                 0

May 2004   1          52               108

Nov 2004   2          52               108 

May 2005   3         111               218

Nov 2005   4         111               218

May 2006   5         175               354

CA   Avocado Feb 2004   0           0                 0

May 2004   1          52               108

Nov 2004   2          52               108

May 2005   3         101               204

Nov 2005   4         101               204

May 2006   5         165               340

CA Lexington Feb 2004   0           0                 0

May 2004   1          48                96

Nov 2004   2          48                96

May 2005   3         103               201

Nov 2005   4         103               201

May 2006   5         167               337
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Table 9.  Intervention Intensity Scores (cont’d)

State School
Time
Point

Time
Code

Cumulative
Simple 

Intensity 

Cumulative
Weighted 
Intensity

IL Gary Feb 2004   0           0                 0

May 2004   1          20                24

Nov 2004   2          20                24

May 2005   3          76               146

Nov 2005   4          76               146

May 2006   5         128               259

IL   Indian Knoll Feb 2004   0           0                 0

May 2004   1          20                24

Nov 2004   2          20                24

May 2005   3          80               156

Nov 2005   4          80               156

May 2006   5         128               260

 IL Turner Feb 2004   0           0                 0

May 2004   1          20                24

Nov 2004   2          20                24

May 2005   3          80               156

Nov 2005   4          80               156

May 2006   5         128               260

IL Sandburg Feb 2004   0           0                 0

May 2004   1          28                48

Nov 2004   2          28                48

May 2005   3          88               180

Nov 2005   4          88               180

May 2006   5         124               248

IL Washington Feb 2004   0           0                 0

May 2004   1           0                 0

Nov 2004   2           0                 0

May 2005   3          60               132

Nov 2005   4          60               132

May 2006   5         108               236

  IL Winfield Feb 2004   0           0                 0

May 2004   1          20                24

Nov 2004   2          20                24

May 2005   3          80               157

Nov 2005   4          80               157

May 2006   5         128               259
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Table 9.  Intervention Intensity Scores (cont’d)

State School
Time
Point

Time
Code

Cumulative
Simple 

Intensity 

Cumulative
Weighted 
Intensity

SC   Bell Hall Feb 2004   0           0                 0

May 2004   1          16                36

Nov 2004   2          16                36

May 2005   3          72               152

Nov 2005   4          72               152

May 2006   5          85               179

SC Dunston Feb 2004   0           0                 0

May 2004   1          20                48

Nov 2004   2          20                48

May 2005   3          68               140

Nov 2005   4          68               140

May 2006   5         113               226

SC Mt. Zion Feb 2004   0           0                 0

May 2004   1          40                92

Nov 2004   2          40                92

May 2005   3          92               192

Nov 2005   4          92               192

May 2006   5         145               306

SC Murray Lasaine Feb 2004   0           0                 0

May 2004   1          16                40

Nov 2004   2          16                40

May 2005   3          72               152

Nov 2005   4          72               152

May 2006   5          76               160

SC St. Andrews Feb 2004   0           0                 0

May 2004   1          12                28

Nov 2004   2          12                28

May 2005   3          68               140

Nov 2005   4          68               140

May 2006   5         113               226

SC Beech Hill Feb 2004   0           0                 0

May 2004   1          36                64

Nov 2004   2          36                64

May 2005   3          40                76

Nov 2005   4          40                76

May 2006   5          78               156
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Table 9.  Intervention Intensity Scores (cont’d)

State School
Time
Point

Time
Code

Cumulative
Simple 

Intensity 

Cumulative
Weighted 
Intensity

SC Cross Feb 2004   0           0                 0

May 2004   1          16                36

Nov 2004   2          16                36

May 2005   3          68               140

Nov 2005   4          68               140

May 2006   5         108               220

SC St. Stephens Feb 2004   0           0                 0

May 2004   1          16                36

Nov 2004   2          16                36

May 2005   3          72               152

Nov 2005   4          72               152

May 2006   5         120               252

SC Pinewood Prep Feb 2004   0           0                 0

May 2004   1          36                64

Nov 2004   2          36                64

May 2005   3          92               172

Nov 2005   4          92               172

May 2006   5         114               214

Results

Logistic regression was the primary statistical tool used to evaluate the impact 
of the Boost ‘em Up intervention over time on the prevalence of booster seat 
use, safety belt use and back seat placement of children.  Most of the discussion 
of the logistic regression results will be in terms of odds ratios (OR). 

In addition to examining changes over time attributable to the intervention, 
the regression models included a number of variables reflecting characteristics 
of the drivers, vehicles, and schools. The sampling design involved a nested 
structure.  Each vehicle was observed at a specific school and data for up to 
two children were observed for each vehicle.  When a booster seat was used, 
the observers recorded the type of booster seat:  high-back, low-back, or built-
in.  For the regression analysis of the restraint type outcome, the three types 
of booster seats were combined to form a single booster seat category.  The 
dependent variable for the analysis of restraint-type is thus a 3-category nomi-
nal scale outcome coded as No Restraint, Seat belt, or Booster Seat. No Restraint is 
the reference category.
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The fixed-effects regression estimates from the multinomial regression using 
restraint type as the dependent variable are given in the following two tables.  
Table 10 contains estimated regression coefficients, standard errors, t-statistics, 
significance levels (p-values), odds ratios, and 95% confidence intervals for the 
regression of the log-odds of booster seat usage relative to no restraint.  

Table 10.  Multinomial regression results 
for booster seat relative to no restraint

Independent 
Variable

Regression 
Coefficient

Standard 
Error

T Statistic
Significance 

Level
Odds 
Ratio

95% Confidence 
Interval OR

Intercept -3.073 0.193 -15.92 0.000 0.05 0.031 - 0.069

Percent FRL -0.015 0.004 -3.58 0.002 0.99 0.977 - 0.994

K3 SIZE 0.001 0.001 0.69 0.496 1.00 0.999 - 1.002

Driver Female 0.377 0.083 4.52 0.000 1.46 1.238 - 1.717

Driver Belted 1.731 0.093 18.60 0.000 5.65 4.706 - 6.778

Driver AA -0.812 0.133 -6.12 0.000 0.44 0.342 - 0.576

Driver HL -0.629 0.107 -5.88 0.000 0.53 0.432 - 0.657

Driver Other -0.353 0.165 -2.13 0.033 0.70 0.508 - 0.972

VAN 0.666 0.090 7.43 0.000 1.95 1.633 - 2.320

SUV 0.215 0.090 2.39 0.017 1.24 1.039 - 1.480

Truck -0.325 0.152 -2.13 0.033 0.72 0.536 - 0.974

CumInt 0.0003 0.002 0.20 0.840 1.00 0.997 - 1.004

T2 0.216 0.143 1.51 0.132 1.24 0.937 - 1.643

T2*CumInt 0.013 0.002 6.97 0.000 1.01 1.009 - 1.016

T3 0.480 0.132 3.64 0.000 1.62 1.248 - 2.092

T3*CumInt 0.010 0.002 5.97 0.000 1.01 1.007 - 1.013

T4 0.810 0.130 6.25 0.000 2.25 1.743 - 2.899

T4*CumInt 0.010 0.002 5.89 0.000 1.01 1.007 - 1.014

T5 1.288 0.128 10.08 0.000 3.62 2.821 - 4.655

T5*CumInt 0.011 0.002 6.58 0.000 1.01 1.008 - 1.014

T6 1.562 0.133 11.73 0.000 4.77 3.671 - 6.188

T6*CumInt 0.011 0.002 6.64 0.000 1.01 1.008 - 1.015
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Prevalence of Booster Seats Relative to No Restraint  

With the exception of the main-effect for Time 2 (T2, p = 0.132), all of the time 
period effects in Table 10 are statistically significant (p < 0.05).  Conceptually, 
the main effect for time can be interpreted by holding the cumulative interven-
tion intensity score (See Appendix for Cumulative Intervention Score Table)  
fixed at the overall mean value.  Therefore, for the typical school, adjusting 
for other factors in the model, the odds of booster seat usage relative to no 
restraint increased from 1.62 at Time 3 to 4.77 at Time 6.  This can also be inter-
preted as the odds of booster seat usage were 62% higher at Time 3 relative 
to the pre-intervention time point.  At study conclusion, odds were about 4.8 
times greater than baseline value. (Note—This result cannot be interpreted as 
a 4.8-fold increase in the probability of booster seat use).  All of the interaction 
terms involving CumInt are statistically significant and have positive regression 
coefficients, therefore, the odds booster usage increase with increasing inter-
vention intensity (p < 0.001).

Other findings in Table 10 indicate that children in less affluent schools, those 
with higher values of percent free or reduced lunch (Percent FRL), are less likely 
to be in a booster seat (p = 0.002, OR = 0.99).  The regression coefficient and 
associated OR reflect the impact of a one percent change in the Percent FRL 
students; therefore, due to this small change, results are somewhat difficult to 
interpret. The odds ratio could become more meaningful if the metric were 
changed. For example, a 5% change in the percent of children receiving a free 
or reduced lunch (Percent FRL) results in an OR of 0.93, or about a 7% decrease 
in the odds of booster use.  The odds of booster seat use relative to no restraint 
was not impacted by school size (K3 SIZE) (p = 0.496, OR = 1.0). 

Driver characteristics are also statistically significant.  Relative to male drivers, 
odds of booster use are about 46% greater with a female driver (p < 0.001).  
The odds of using a booster are almost six times greater (OR = 5.65) when the 
driver is using a seat belt (p < 0.001).  Ethnicity is also related to booster use as 
recorded in this analysis, with all ethnic groups being less likely to use a booster 
seat than white drivers.  

Vehicle type is also significant.  The odds of booster use when a child is in a van 
(VAN) is approximately twice (OR = 1.95) the odds of booster seat use when the 
child is in a car (p < 0.001).  Relative to cars, booster seat use is also more likely 
when the vehicle is a Sport Utility Vehicle (SUV) (p = 0.017, OR = 1.24), and less 
likely when the vehicle is a truck (p < 0.003, OR = 0.72).  
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Table 11.  Multinomial regression results 
for seat belt use relative to no restraint

Independent 
Variable

Regression 
Coefficient

Standard 
Error

T Statistic
Significance 

Level
Odds 
Ratio

95% Confidence 
Interval OR

Intercept -1.016 0.163 -6.25 0.000 0.36 0.258 - 0.507

Percent FRL 0.001 0.004 0.12 0.904 1.00 0.992 - 1.009

K3_SIZE 0.001 0.001 0.95 0.352 1.00 0.999 - 1.003

Driver Female -0.115 0.061 -1.89 0.059 0.89 0.791 - 1.004

Driver Belted 1.804 0.063 28.69 0.000 6.07 5.368 - 6.868

Driver AA -0.177 0.088 -2.01 0.044 0.84 0.705 - 0.995

Driver HL -0.397 0.090 -4.39 0.000 0.67 0.563 - 0.803

Driver Other -0.154 0.141 -1.09 0.275 0.86 0.649 - 1.131

VAN 0.353 0.076 4.64 0.000 1.42 1.226 - 1.653

SUV 0.093 0.071 1.32 0.189 1.10 0.955 - 1.261

Truck 0.114 0.098 1.17 0.244 1.12 0.925 - 1.358

CumInt 0.002 0.001 1.98 0.047 1.00 1.000 - 1.004

T2 0.262 0.096 2.73 0.007 1.30 1.076 - 1.568

T2*CumInt 0.003 0.001 3.12 0.002 1.00 1.001 - 1.005

T3 0.088 0.092 0.95 0.341 1.09 0.911 - 1.309

T3*CumInt 0.002 0.001 1.47 0.140 1.00 1.000 - 1.004

T4 0.322 0.094 3.41 0.001 1.38 1.147 - 1.660

T4*CumInt 0.000 0.001 -0.10 0.919 1.00 0.998 - 1.002

T5 0.438 0.095 4.63 0.000 1.55 1.288 - 1.866

T4*CumInt 0.000 0.001 -0.20 0.846 1.00 0.998 - 1.002

T6 0.764 0.101 7.56 0.000 2.15 1.761 - 2.616

T6*CumInt 0.000 0.001 -0.39 0.698 1.00 0.997 - 1.002

Prevalence of Seat Belt Use Relative to No Restraint  

Table 11 features regression results for seat belt use relative to no restraint. 
With the exception of the Time 2 interaction term (T2*CumInt) (p = 0.002), 
none of the time by intensity interaction terms are statistically significant.  The 
odds of seat belt use relative to no restraint at the end of the study were about 
2.2 times greater (OR = 2.15, p < 0.001) than the odds prior to the intervention.  
Neither school size (K3 SIZE) or school SES (Percent FRL) were related to the log-
odds of seat belt use relative to no restraint.
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The odds of a belted driver securing their young passengers were about 6 
times greater than the odds for unbelted drivers (p < 0.001).  Curiously, children 
delivered by female drivers were slightly less likely to be belted, but the signifi-
cance level for that result was marginal, p = 0.06.   Relative to white drivers, pas-
sengers with African American and Hispanic/Latino drivers were less likely to be 
belted (OR = 0.67, p < 0.001).  Relative to cars, young passengers in vans were 
more likely to be belted (OR = 1.42, p < 0.001).  The odds of seat belt use in SUVs 
and trucks were not statistically different from that of cars.  

Table 12.  Logistic regression results for backseat placement

Independent 
Variable

Regression 
Coefficient

Standard 
Error

T Statistic Significance 
Level

Odds 
Ratio

95% Confidence 
Interval OR

Intercept 0.306 0.14 2.11 0.046 1.36 1.006 - 1.831

Percent FRL -0.008 0.00 -1.85 0.077 0.99 0.982 - 1.001

K3 SIZE -0.0001 0.00 -0.14 0.894 1.00 0.998 - 1.002

Driver Female 0.281 0.08 3.35 0.001 1.32 1.123 - 1.561

Driver Belted 0.455 0.11 4.28 0.000 1.58 1.280 - 1.942

Driver AA -0.059 0.09 -0.65 0.517 0.94 0.788 - 1.128

Driver HL 0.269 0.14 1.98 0.047 1.31 1.003 - 1.706

Driver Other 0.280 0.12 2.30 0.021 1.32 1.043 - 1.681

VAN 0.455 0.09 5.06 0.000 1.58 1.321 - 1.879

SUV 0.144 0.10 1.39 0.164 1.16 0.943 - 1.416

Truck -1.763 0.12 -14.19 0.000 0.17 0.134 - 0.219

CumInt 0.002 0.00 3.18 0.002 1.00 1.001 - 1.004

T2 0.248 0.13 1.97 0.048 1.28 1.002 - 1.640

T3 0.505 0.15 3.39 0.001 1.66 1.237 - 2.219

T4 0.312 0.14 2.19 0.028 1.37 1.034 - 1.805

T5 0.778 0.17 4.58 0.000 2.18 1.560 - 3.040

T6 0.798 0.17 4.60 0.000 2.22 1.581 - 3.118

Prevalence of Backseat Placement

Logistic regression results for the back seat placement (BSP) outcome are 
presented in Table 12.  Independent variables are the same as those used in the 
regression analysis for type of restraint.  Significance levels for the five interac-
tion terms ranged from 0.12 (T3*CumInt) to 0.77 (T2*CumInt). Since none of the 
interaction effects were statistically significant, the regression model was refit-
ted after excluding them.
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The contrast of Time 2 (T2) with baseline was marginally significant (p = 0.048), 
otherwise each time period is clearly different from the pre-intervention point.  
Odds ratios for the time effects range from 1.28 to 2.22. This indicates that at 
the close of the study, the odds of back seat placement were 2.2 times greater 
than they were prior to the intervention (p < 0.001).  School size (K3 SIZE) was 
not related to back seat placement (p = 0.89). At most, there was a weak effect 
attributable to school SES, as noted by Percent FRL (p = 0.08).

The odds of back seat placement were higher when the driver was female (OR 
= 1.32, p = 0.001). Odds of back seat placement were also greater when the 
driver was observed using a seat belt (OR = 1.58, p < 0.001).  Relative to white 
drivers, Hispanic/Latino (Driver HL) and other ethnicities (Driver Other) were 
more likely to use back seat placement (p < 0.05). Relative to automobiles, the 
odds of back seat placement were higher when the vehicle was a van (OR = 
1.58, p < 0.001), and much lower when it was a truck (OR = 0.17, p < 0.001). 

Process Evaluation

Results
Throughout the duration of the 3-year Boost ‘em Up demonstration program, a 
number of process outcome variables were monitored. Such outcome variables 
clearly demonstrate the impressive overall productivity of the project. The fol-
lowing list highlights the noteworthy accomplishments of the ThinkFirst Boost 
‘em Up Demonstration Program:

 • 900 presentations delivered in 25 schools
 • 60 presentations featuring ThinkFirst Voices for Injury Prevention  
  (VIPs) speakers 
 • 13,275 total children reached during 3-year program
 • 806 booster seats distributed 
  (Schools 385, Hospitals 282, Pediatricians 100, and churches 39)
 • 55 parent meetings conducted
 • 50 physicians reached
 • 35 churches reached
 • 6,000 Boost ‘em Up folders distributed to schools
 • 4 comprehensive observational survey training seminars conducted
 • 44 people trained nationwide to conduct observational surveys
 • 150 observational surveys conducted (6/school X 25 schools)
 • 250 Boost ‘em Up videos produced and distributed nationwide
 • 10,000 Boost ‘em Up flyers produced and distributed nationwide
 • 1,000 Boost ‘em Up Rx Pads (50 prescriptions/pad) 
  produced and distributed
 • Over 50,000 Boost ‘em Up activity sheets sent home with students
 • 6,000 Boost ‘em  Up educational folders delivered to schools
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DISCUSSION OF FINDINGS 

Discussion of Statistical Design and Analysis

Strengths of Study Design
Strengths of the Boost ‘em Up research design include the extensive use of 
multiple observations of booster seat use over time by trained observers. Direct 
observations, such as those incorporated in the Boost ‘em Up design, are the 
preferred form of measurement (versus measures of self-report).  Additionally, 
utilizing school drop off zones to collect observational data allowed observers 
to capture over 13,000 total observations of restraint use among 4 – 8 year olds. 
Finally, a sample size of 25 demographically diverse schools is also a notable 
strength.

Limitations of Study Design
The primary limitation to the design and subsequent analysis of the Boost 
‘em Up study was the marked absence of randomization of schools and lack 
of control schools/subjects. Randomization is a common challenge of longitu-
dinal, school-based studies because of the crucial need for institutional buy-in. 
Though not a control group in the purest sense of the word, each school par-
ticipating in the Boost ‘em Up study could be considered as serving as its own 
control because baseline observations were conducted prior to implementa-
tion of the intervention.

Discussion of Statistical Results

Keeping the limitations of the study in mind, results of the 3-year ThinkFirst 
Boost ‘em Up demonstration program did show promise. The findings of this 
study suggest that the Boost ‘em Up intervention was successful at increasing 
booster seat use, safety belt use and back seat placement. 

Table 1 of Chapter V., Results, indicates that booster seat use increased from 
the baseline value of about 9% in February 2004 to approximately 20% in May 
2006. Seat belt use increased from 46% at baseline to 55% in May 2006. Non-
restraint use decreased from 44% at baseline to 25% in May 2006. These find-
ings indicate an overall trend of safe riding/passenger behavior of children who 
attended Boost ‘em Up intervention schools. 

A greater number of children from high intervention intensity schools were 
observed riding in booster seats than were observed at low intervention inten-
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sity schools. More specifically, this study found that the odds of booster seat 
use increase with increasing intervention intensity (p < 0.001) (See Chapter V., 
Results, Table 10). This important finding suggests that there is a dose-response 
relationship present, i.e., the greater the intensity of the Boost ‘em Up interven-
tion, the greater the use of booster seats. 

It is important to remind the reader that a downward trend in seat belt use 
among 4 – 8 year-olds over the course of the study (as shown in Chapter V., 
Results, Table 7) does not necessarily indicate a negative trend in safe behavior 
as long as a corresponding increase in booster seat use is also reported. Logi-
cally, a decline in seat belt use and/or non-restraint use should be expected as 
children transition out of sub-optimal restraint types into optimal restraints (i.e., 
booster seats). 

The statistical regression models employed in this analysis were sufficiently rich 
to provide an overall evaluation of the Boost ‘em Up intervention; however, it 
may be theoretically interesting to build more complex models for the data. 
Such models might include multiple random slope coefficients and numerous 
other cross-level interaction terms.  Some more complex models were explored 
for this analysis, but in addition to being more difficult to interpret, the numeri-
cal methods failed to converge for many of the more complex models. Conver-
gence was not an issue for the models used in the Boost ‘em Up analysis.

Boost ‘em Up Results Support the Literature

Results of the 3-year Boost ‘em Up demonstration program support recent 
evidence that educational programs that feature a combination of interven-
tions to increase booster seat use are effective. In a recent review and analysis 
of interventions to increase booster seat use funded by the AAA Foundation for 
Traffic Safety,  Ehiri, King, Ejere and Mouzon (February 2006) concluded...  
interventions that combine education with either incentives to acquire booster 
seats (in the form of discount coupons) or distribution of free booster seats have a 
beneficial effect on acquisition and use of booster seats (p. 41). Combining incen-
tives or distribution of free booster seats in combination with education increased 
the acquisition and use of booster seats, as did education alone. (p. 8). 

Furthermore, Boost ‘em Up observational survey results also support NHTSA 
findings that children riding in vehicles being operated by a driver wearing a 
safety belt are more likely to be restrained than children riding in vehicles be-
ing operated by an unrestrained driver. For example, at the conclusion of the 
Boost ‘em Up study, the odds of a child using a booster seat were almost six 
times greater (OR = 5.65) when the driver was wearing a safety belt (p < 0.001).  
Additionally, the odds of a belted driver securing their young passengers in a 
safety belt were about 6 times greater than the odds for unbelted drivers (p < 
0.001).
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Discussion of Findings Related to 
Program Implementation

Demonstration Site Selection
The successful strategic recruitment and selection of 4 strong demonstration 
sites was a major strength of the Boost ‘em Up initiative. Each of the 4 demon-
stration sites boasted a strong ThinkFirst chapter director who served as the 
Boost ‘em Up site coordinator. Each coordinator was committed to the full-
scale implementation and overall success of the Boost ‘em Up program. Select-
ing high-level site coordinators early on in the program planning process pro-
vided the Boost ‘em Up initiative with numerous opportunities throughout its 
implementation period (e.g., matching funds, free or reduced priced resources, 
ready access to CPS partners, etc.). Future CPS demonstration programs should 
carefully recruit, select and train site coordinators with a proven history of traf-
fic safety education productivity and success. Doing so will ensure the careful, 
thoughtful, full-scale implementation of all project deliverables.

School Selection
In most cases, the location of the 25 schools selected to participate in the Boost 
‘em Up study was in close proximity to the home office of the site coordinator. 
Site coordinators found it easier to implement program components at nearby 
treatment schools rather than those schools located at great distances. For 
example, due to the vast geographic distribution of study schools in the South 
Carolina demonstration area, it was difficult for the site coordinator to coor-
dinate and deliver interventions. Future CPS demonstration programs should 
recruit and select schools within close proximity to its home base so as not to 
create excessive demands on time and resources. Additionally, it may be wise to 
limit the number of schools per study site to no greater than 6.  Implementing 
Boost ‘em Up interventions at more than 6 schools over a 3-year period was 
often problematic, especially in terms of time management, resources and the 
large number of students.  

During the course of the 3-year Boost ‘em Up study, several schools experi-
enced a change in building principal. Changes in school principals required site 
coordinators to continually foster new relationships during the course of the 
study. As with any incoming school administer, a new building principal would 
not necessarily be held accountable to the commitments of his/her predeces-
sor. Future school-based CPS efforts should work diligently to maintain the 
integrity of the study design by continually nurturing relationships with school 
administrators. 

Physician-based Initiatives
Traffic safety education and messages of injury prevention complement the pri-
mary objective of a physician’s practice—the health and wellness of the patient. 
Even so,  Boost ‘em Up physician-based initiatives were a challenge to imple-
ment. Challenges were primarily due to the amount of time involved, difficulty 
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of getting past office gatekeepers, and complexity of tracking and measuring 
results. Great effort was required by the Boost ‘em Up site coordinators to 
contend with the demands placed on the average medical practice. Future CPS 
education efforts should explore this potential intervention component more 
fully and work to design and develop efficient methods of incorporating busy 
medical practitioners into their CPS efforts. 

Faith-based Initiatives
Faith-based outreach efforts also presented a distinct challenge to the project. 
Similar to the diverse and pressing demands placed on a physician, ministers 
are also pressed for time. In addition, the primary objective of a minister is not 
to deliver messages of health and wellness, but rather messages of faith. Even 
so, future CPS initiatives should continue to explore ways to partner with the 
faith-based community on issues of traffic safety.

Boost ‘em Up Products
The booster seat educational materials produced during the implementa-
tion of the Boost ‘em Up demonstration program can be used in a variety of 
important ways. First, these materials can, and will, be easily incorporated into 
the current ThinkFirst For Kids (TFFK) injury prevention/safety education curricu-
lum in widespread use nationwide. Hundreds of lower-elementary classrooms 
throughout the US will have the ability to expand their current TFFK curriculum 
to include ThinkFirst Boost ‘em Up educational materials. Second, the quality 
and appeal of the Boost ‘em Up materials are such that these materials can be 
utilized as stand-alone products (i.e., not in conjunction with the TFFK curricu-
lum). Boost ‘em Up products and materials were designed to be transportable 
to child- or parent-centered CPS venues nationwide. 

Summary
Each demonstration site that participated in the ThinkFirst Boost ‘em Up initia-
tive experienced success with their efforts to improve the safety of young pas-
sengers. In addition, each site has agreed to pursue additional sources of fund-
ing to continue the project beyond the demonstration period. The ThinkFirst 
National Injury Prevention Foundation is looking forward to continuing the 
promising efforts of the Boost ‘em Up demonstration program.



BOOST ‘EM UP  November 2006  64

VIICONCLUSIONS & 
RECOMMENDATIONS

CONCLUSIONS & RECOM
M

ENDATIONS

Conclusion

The purpose of the ThinkFirst demonstration project, Boost ‘em Up, was to 
develop an age-appropriate, multi-faceted intervention to increase booster 
seat use, safety belt use, and back seat placement of 4- to 8-year-old children. 
The project incorporated a longitudinal observational study to determine the 
impact of its interventions.  

Observational survey results demonstrated that the multi-faceted, school-
based Boost ‘em Up educational program, which included a standardized cur-
riculum, consistent messaging, and repeated delivery over time, was effective at 
increasing booster seat use, safety belt use and back seat placement, as well as 
decreasing non-restraint use. 

Overall, this demonstration project suggests that elementary schools offer an 
effective medium for information delivery to improve child passenger safety, 
affect positive behavior change, and obtain measurable outcomes because 
schools provide a forum for peer acceptance at all age levels. 

Recommendations for Study Design & Analysis

Improve the quality of the study and increase the scientific robustness of the 
results by introducing randomization and control groups into the research 
design. Ideally, not only would a comparison group of schools be incorporated 
into the design, but an element of double-blinded observers.

Refine the research design to better ascertain the individual effects of a variety 
of interventions (e.g., incentives, distribution, enforcement, etc.). Make certain 
that each site coordinator adheres closely to the components assigned to their 
demonstration site and not introduce components that might weaken/con-
taminate the outcome.

Consider building more complex regression models to interpret the data, 
including multiple random slope coefficients and numerous other cross-level 
interaction terms.
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Observational Surveys —
Lessons Learned and Recommendations

Utilize school drop off zones to collect observational data. This component of 
the Boost ‘em Up program design was extremely useful in producing large 
numbers of observations of restraint among 4 – 8 year olds.

Consider utilizing the services of the University of Central Missouri, Missouri 
Safety Center to collect, manage, compile, summarize and provide trend reports 
of observational data. Working with this University proved to be very beneficial 
to the outcome of the project.

Conduct formal observer training sessions, as was done with the Boost ‘em Up 
program, which featured an on-site practice component on school grounds. 
This thorough training experience at the onset of the project delivered big divi-
dends throughout the project, especially in regard to the quality and reliability 
of the observational data.

Understand that multiple variables influence the number of students being 
driven to school on any given day.  Elements such as weather, special events (i.e. 
field trips, voting), and road construction can dramatically increase or decrease 
the potential for observational data collection.  

Question the school principal about the possibility of changing traffic pat-
terns prior to conducting each observation. Principals frequently revise drop 
off zones to accommodate traffic flow demands created by special events (i.e., 
sporting events, music performances, holiday parades, etc.).  

Dedicate a minimum of two teams of trained observers per school, preferably 
three, as was done with the Boost ‘em Up program. Each of the observer teams 
in this study successfully collected data on 20-30 vehicles per observation. A 
team approach to data collection allows observers to accumulate a sufficient 
amount of accurate data needed for analytical review.  

Suggestions for Program Implementation

Employ a full-time project manager, as was done with Boost ‘em Up, to ensure 
full implementation and successful completion of project deliverables.

Recruit, select and train site coordinators who have a demonstrated track 
record and proven history of chapter productivity and success. Doing so in the 
case of Boost ‘em Up proved extremely beneficial to the careful, thoughtful, 
full-scale implementation of deliverables.
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Consider creating partnerships with car seat manufacturers and traffic safety 
educational organizations to increase return on investment (e.g., booster seat 
distributions, educational video, parent education materials, etc.)

Choose schools within close proximity to the home base of the demonstration 
site to ensure the smooth, timely delivery of all program deliverables. Distance 
creates challenges to program delivery. The coordination and delivery of in-
terventions at schools located a great distance from the site coordinator were 
more difficult to manage and led to excessive demands of time and resources 
as well as inconsistencies in program execution.  

Limit the number of schools per study site to no greater than 6.   Implementing 
this program at more than 6 schools over 3 years was problematic in terms of 
managing time, resources and the large number of students. 

Conduct a thorough review of the most up-to-date, effective educational mate-
rials available prior to creating new materials or purchasing outdated ones.  

Utilize formal focus groups to guide the design and development of materials 
and to collect information about parental attitudes and self-reported behaviors.  

Employ the services of a bilingual specialist to translate program materials into 
Spanish. Although the site coordinators successfully located and trained volun-
teers to translate in the classroom and at distribution events, it was more chal-
lenging to recruit volunteers with the expertise and time to translate the vast 
quantity of materials developed for this program into linguistically and cultur-
ally appropriate materials for Hispanic and Latino populations.  

Conduct monthly meetings to discuss program performance, process evalua-
tion, product development, and procedural outcomes.  Complete annual on-site 
evaluations and convene a yearly 2-day strategic planning meeting.
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