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ABSTRACT

EVALUATION OF AN INJURY PREVENTION PROGRAM

By
Mary J. Barron
The purpose of this study was to (a) determine if the time-loss (TLIR) and non-
time-loss injury rates (NTLIR) in youth football were decreased by the implementation of
an injury prevention program, (b) determine the areas of first aid and injury prevention in
which youth football coaches were proficient and lacking (c) evaluate the coaches’
opinions of the P.R.E.P.A R.E. program, and (d) assess the decision making ability of
these youth coaches and determine if that ability is altered by taking an injury prevention

program.

There was a reduction of some of the injury rates during the 2005 season. The
game TLIR and game NTLIR were significantly lower during the 2005 season when
compared to previous seasons. This reduction may be due in part to some of the coaches
completing the entire P.R.E.P.A.R.E. (PC) program and all of the coaches instituting six

elements of the program.

Twenty-five percent of the PCs failed the examination three months after they had
completed the program. Apparently some of the information that is gained during the
program is not being retained. The areas that those coaches were lacking pertained to:
heat and cold illnesses, emergency recognition, and warming up and cooling down
techniques. Additionally there were significant differences in the coaches’ knowledge as
it pertains to adjustment to heat, ideal carbohydrate concentration, seizure, care for

adislodged tooth, and length of a cool down based upon coaching group
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The PCs were satisfied with the program. They preferred the web-based delivery
method, learned some new information, and felt more prepared to handle emergency
situations and prevent injuries. The majority of the PCs were interested in a football
specific injury prevention program. The National Center of Sports Safety should

continue to pursue the development of sport specific injury prevention programs.

The information gained from this study should be used in the refinement of the
P.R.E.P.A.R.E. program, development of a refresher course for coaches to take a year
after taking the P.R.E.P.A R.E. program, and the development of sport specific injury
prevention programs. Continued research is needed to determine if the injury rates in
youth football are consistently reduced by implementation of the P.R.E.P.A.R.E.
program. Further research is nceded to examine the impact of coaches taking and
implementing the P.R.E.P.A.R.E. program on the reduction of injuries in other youth
sports. Additionally, further research needs to be conducted on youth coaches from

various other sporting activities.
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CHAPTER |
Introduction
Overview of the Problem

Participation in organized sports is important in the lives of many children and
adolescents. The level of participation in youth sports is astonishing. According to the
National Council of Youth Sports (NCYS) (2001), in 2000 there were over 38 million
youth involved in some form of sports.

With such a high participation level comes a high frequency of sports-related
injuries among children. According to O’Connor (1998), 40% of the injuries that
children experienced in 1988 were sports related. The true incidence of sports-related
injuries is unknown due to a number of factors such as differences in definition of injury,
populations studied, and types of injuries studied. Also, due to the differences in study
design and methodology, comparisons of studies need to be interpreted with caution.
Generally between 3% and 11% of children are injured each year due to a sporting
activity. Most studies have found that boys are at a higher risk of injury than girls
(Crompton & Tubbs, 1977; Maffulli & Baxter-Jones, 1995; Zaricznyj, Shattuck, Mast,
Robertson, & D’Eilia, 1980), but there are two investigations that have reported similar
incidence rates for boys and girls (Castiglia, 1995; Sahlin, 1990). More recently,
Maftulli, King, and Helms (1994) found that elite British athletes had an incidence rate of
less than 1 per 1000 hours of training.

Youth sport injuries, particularly youth football injuries are serious problems that
have not been fully addressed. Nor have strategies to reduce the injury rates been

developed and implemented. A few epidemiological studies have evaluated the injury
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rates in youth sports, and a few studies have evaluated the effectiveness of injury
prevention programs on injuries in youth sports, but to date a comprehensive study
examining the effects of an injury prevention program on the injury rates in youth
football has not been undertaken.

The injury rate in youth football is higher than other youth sports. The time-loss
injury rate (TLIR) in youth football has been found to be between 8.5-8.8 injuries per
1,000 player game exposures and 0.2-1.0 injuries per 1,000 practice exposures (Stuart
Morrey, Smith, Meis, & Ortiguera, 2002; Turbeville, Cowan, Asal, Owen, & Anderson,
2003). The TLIR of youth soccer has been found to be 0.51 per 1,000 hours of exposure.
Direct comparison between injury rates per game exposures and per hours of exposure is
not ideal but does illustrate the difference in the injury rates between youth soccer and
youth football. A youth football game is typically one hour in length, thus the game
TLIR rate could also be expected to be approximately 8.5-8.8 per 1,000 hours of
exposure. Youth football practice is usually two hours in length so the practice TLIR is
approximately .1-0.5 per 1,000 hours of exposure. Time loss (TL) injuries are those
injuries in which the child was unable to return to play on the day of injury or on a
subsequent day.

What has not been reported is the non-time-loss injury rate (NTLIR) in youth
football. Non-time-loss (NTL) injuries are injuries in which the injury did not result in
the child missing either a practice or game. The majority of the injuries that occur in
sports are NTL injuries. A few examples of NTL injuries are a laceration (not needing
stitches), jammed finger, or contusion. NTL injuries require only minor first aid for the

child to return to activity.
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The study of NTL injuries is important due to the sheer number of those injuries
that youth football coaches are presented. Youth football coaches are likely to realize
what to do in the case of a major injury; they realize that they need emergency medical
systems (EMS) help. But they are not as well educated on how to handle less severe
injuries.

With the high participation rate in youth sports, youth coaches should be educated
in injury prevention and first aid techniques. A number of studies have evaluated the first
aid and injury prevention knowledge of youth coaches. All of the studies have found a
severe lack of first aid and injury prevention knowledge in coaches. Rowe and Robertson
(1986) administered a first aid test to Alabama high school coaches; only 27% passed.
Rowe and Miller (1991) administered the same test to high school coaches in Georgia,
and only 38% of those coaches passed the test. In 1999, Ransone and Dunn-Bennett used
the Revised First Aid Assessment (FAA) to assess the first aid knowledge of high school
coaches in California. Only 36% of those coaches passed the test, in light of 92% of
them being currently certified in first aid. Most recently Barron (2004) found that only
5.17% of youth basketball, soccer, and football coaches passed the FAA.

The results of the studies examining the first aid and injury prevention knowledge
of youth coaches demonstrates that they are inadequately prepared to prevent and handle
injuries that occur through physical activity. The first person to respond to a youth
sporting injury is most likely the coach. Youth sport coaches should know how to handle
and treat the injuries that are likely to occur in sports in order to promote the safest venue

possible for developing athletes.
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In addition, to evaluating first aid knowledge researchers have evaluated in what
situations coaches decide to return an injured athlete to participation. Using the Game
Situation Data Sheet (GSDS), Flint and Weiss (1992) assessed the decisions made by
high school coaches of when they would return an injured athlete to competition.
Coaches were presented with varying game situations (clearly winning, clearly losing, or
close game) and differing player status (starter, first off the bench, bench player).
Coaches were asked whether they would return the injured athlete to competition. The
decision to return an athlete to competition depended upon player status and game
situation. In a game situation where the outcome was already determined, coaches were
more likely to return a first substitute or bench player than a starter. In a close game
situation coaches were more likely to return a starter than a bench player or first
substitute. Barron (2004) studied when youth coaches would return an injured youth
athlete to competition. Youth coaches were likely to return an injured starter to
competition 14.8%, 31.7%, and 45.4% for the game situations of clearly losing, clearly
winning, or in a close competition, respectively. In a clearly winning situation or clearly
losing situation, 13.4% and 10.9% of coaches, respectively, returned a first substitute.
While in a close game situation, 45.3% of coaches would return the first substitute to the
game. When the injured athlete was a bench player, coaches were likely to return them
32.7%, 13.4%, and 23.2% of the time in a clearly losing, clearly winning, or close game
situation, respectively.

Sporting injuries are not accidents. According to the National Committee for
Injury Prevention and Control (1989), a summary definition of an injury would be that an

injury is damage or harm to the body resulting in impairment or destruction of health.
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The damage or harm could be the result of thermal, mechanical, electrical, or chemical
energy or the absence of essential elements such as heat or oxygen. The main features of
injuries are that they are expected, predictable, and avoidable. On the other hand
accidents are unexpected, unpredictable, and unavoidable events.

Youth football injuries, just like all injuries are expected, predictable, and
avoidable. Because injurics are expected, predictable and avoidable, injury prevention
measures can be developed and instituted to reduce their occurrence. Some injury
preventive measures have been taken in youth football. Such rules as forbidding spearing
and requiring mouth guards have been developed to enhance safety, but these rule
changes are not enough. In the ideal world one would prevent injuries from ever
happening. There are many ways and techniques that are considered to be factors that
would reduce the injury rate in youth football, ranging from better training techniques to
better field conditions. One of those potential ways to reduce the injury rate in youth
football would be to educate the coaches on injury prevention and first aid techniques.

In 2002 the National Center for Sports Safety (NCSS) along with the National
Athletic Trainers Association (NATA) developed a program that solely focuses on first
aid and injury prevention. The program is called P.R.E.P.A.R.E. (Pre-plan, Recognize,
Emergency Plan, Principles of First Aid, ABCs, Return to Play, and Enjoy).
P.R.E.P.A.R.E. is an online sports safety course aimed at educating coaches on how to
prevent common injuries, how to recognize symptoms of potentially dangerous
conditions, and how to respond in emergency situations.

There are seven modules in the P.R.E.P.A.R.E. program. The first module

informs the coach on how to plan and handle emergency situations. The second module
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provides information on environmental conditions such as heat-and-cold-related injuries
and proper hydration. The third module helps prepare the coach to evaluate an injured
athlete’s airway, breathing, and circulation and how to recognize and manage emergency
situations in sports. The fourth module covers the handling of special situations, such as
seizures, asthma attacks, allergic reactions, diabetic coma, and insulin shock. Basic first
aid is the topic of the fifth module. In this section of the program coaches learn the
universal precautions for caring for an athlete, how to distinguish between different types
of wounds and how to treat those wounds, and the signs and symptoms of wound
infections. The sixth module is very important because it deals with the life threatening
conditions of injuries to the head and neck. Information is given to the coach on how to
recognize and manage head and neck injuries. The last module provides material on
warming up and cooling down and how they are important in injury prevention.
Contained within this module are examples of warm up and stretching techniques.

The P.R.E.P.A.R.E. program is one of the few first aid and/or injury prevention
programs to be offered. Sports First Aid and Safety, offered by the American Red Cross,
is an example of another program, but that program and similar programs concentrate on
first aid and not on ways in which to prevent injuries from happening in the first place.
The P.R.E.P.A.R.E. program covers not only ways in which to treat injuries but how to
prevent or minimize the risk of those injuries from happening. Additionally the
P.R.E.P.A.R.E. program provides guidelines for return to play. Coaches of all skill levels
need to know and can benefit from the information contained within the P.R.E.P.A.R.E.

program.
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Need for the Study

To date, no study had been conducted to evaluate the effectiveness of the
P.R.E.P.AR.E. program. The P.R.E.P.A.R.E. program needed to be evaluated for its
effectiveness of teaching coaches proper injury prevention and first aid techniques and
how that translated into the reduction of injuries seen in youth sports. Additionally no
study had examined the coach’s opinion of the P.R.E.P.A R.E. program. The information
gained from this study can be used as support for coaching education and for the
effectiveness of the P.R.E.P.A.R.E. program. Additionally requirements for coaches to
take the P.R.E.P.A .R.E. program can be instituted on the local, state, or national level.

Purpose of Study

The purpose of this study was to assess the effectiveness of the P.R.E.P.A.R.E.
program. In order to accomplish this assessment, there were four objectives. The first
objective was to measure the effectiveness of the P.R.E.P.A.R.E. program in reducing
both TLIRs and NTLIRs. The second was to evaluate youth coaches’ P.R.E.P.A.R.E.
capabilities, as measured by their scores on the P.R.E.P.A.R.E. examination. The third
objective was to measure the coaches’ perspectives on the P.R.E.P.A.R.E. program.
Coaches provided their perspectives on how satisfied they were with the program overall,
how much they learned from the program, if they were interested in a program designed
specifically for football, opinion of delivery method, how often they utilized the
information from the program, a ranking of each module, how prepared they felt to
prevent injuries and handle emergency situations, and their recommendations for the

P.R.E.P.A.R.E. program. The fourth objective was to evaluate the effect of participating
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in the P.R.E.P.A.R.E. program on a coaches’ decision to return an injured athlete to
participation as measured by the GSDS.
Continuing Injury Surveillance

In the fall of 2000 a youth football injury surveillance study was started in the
Mid-Michigan area. Originally the study was to be conducted for two years, but due to
continued interest and resources the study was continued for an additional four years.
Therefore, the data from 2000-2004 were available as baseline data for this study.

The study was conducted in the same two Mid-Michigan football programs
throughout the six years. One of the programs offers fourth through seventh graders
opportunities to play. The other program additionally offers a chance for eighth graders
to play. These two programs participate in the Mid-Michigan Pony Football League, Inc.

A wide range of information has been collected throughout this study. Data
collected include:

o Height and weight of approximately 1000 boys and girls

o Parental heights

o Player’s perceived risk of injury

o Exposure data (number of athletes participating in practices and games)

o Injury statistics (player; date; player position; weather conditions; field
conditions; location, type, and severity of injury; and action taken).

Injury statistics were collected and recorded on all injuries that were presented to the
Certified Athletic Trainer (ATC), including NTL injuries.

The youth football injury surveillance study was conducted with the aid of four
institutions. The first two years of the study were funded by the National Athletic

Trainers Association, the third year was completed on a volunteer basis with support
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from Michigan State University and the two Towns, and the fourth and fifth years of the
study were funded by the National Football League (NFL) Charities. The sixth year was
funded with remaining monies from the NFL Charities and by the William Wohlgamuth
Memorial Fellowship for the Study of Youth Sports (Institute for the Study of Youth
Sports, Michigan State University, East Lansing, Michigan).

Research Hypotheses:

1. The game and practice TLIRs in the 2005 football season will be statistically less
than the TLIRs during the 2000-2004 football seasons.

2. The game and practice NTLIRs in the 2005 football season will be statistically
less than the NTLIRs during the 2000-2004 football seasons.

Research Questions

1. What areas of first aid and injury prevention were coaches’ proficient and lacking
in as measured by the P.R.E.P.A.R.E. examination?

2. What were the coaches’ opinions of the P.R.E.P.A.R.E. program?

3. Did coaches’ decisions, as determined by the GSDS data, to return an injured
athlete change after taking the P.R.E.P.A.R.E. program?

Overview of the Research Methods

A comparison between the injury rates prior to youth football coaches taking the
P.R.E.P.A.R.E. program was made to the injury rates after youth football coaches took
the program. During the 2000-2004 football seasons, data on the injury rate and severity
of injuries in two Mid-Michigan youth football programs were collected. During the
summer of 2005 the youth football coaches from those programs were offered the
P.R.E.P.A R.E. program (free of cost to them). The coaches of those two programs
signed a consent form to participate in the study, filled out a demographic information

sheet, completed the GSDS, and were given an access code to take the P.R.E.P.A.R.E.
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program. At the end of the season, the coaches completed the GSDS. If a coach did not
wish to take the P.R.E.P.A.R.E. program, he/she could have also participated in this study
as potential control participants by completing the GSDS two times during the season and
taking the P.R.E.P.A.R.E. examination once.

Six elements (emergency action plan; gradual activity plan; water breaks; warm
up/stretching; stocked first aid kit; and possession of signs/symptoms/management cards
for common sporting injuries) of the P.R.E.P.A.R.E. program were stressed and
monitored during the season. These six elements were approved by the presidents of the
two programs and support was given for compliance. Even if coaches did not wish to
take the P.R.E.P.A.R.E. program, they were required by the program administrators to
conduct practice in accordance to the six elements (complete first aid kit, gradual activity,
water breaks, and warm up/stretching).

Data on the injury rate and severity were also collected during the 2005 football
season. At the end of the season coaches who took the program were asked to complete a
survey about their opinions on the P.R.E.P.A.R.E. program. Also at the end of the season
coaches who did not take the program took the P.R.E.P.A.R.E. examination. Three
months after taking the program those coaches were contacted and took the
P.R.E.P.A.R.E. examination a second time. After completion of the season, the injury
rates during the 2005 season were compared to the injury rates from the previous five
years. The results of the P.R.E.P.A R.E. examination were compared between the first
and second exams for the coaches who took the program and the exam results of the
coaches who did not take the program were compared to the second exam results of those

that took the program. How the coaches’ decisions to return an injured athlete to
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participation changed after taking the P.R.E.P.A.R.E. program were evaluated.
Additionally, the coaches’ opinions of the P.R.E.P.A.R.E. program were evaluated.
Limitations

1. The sample is limited to only youth football players and coaches in two Mid-
Michigan football programs.

2. The results may only be applicable to youth football players and coaches.

3. Coaches may not use the knowledge that they received from the P.R.E.P.A.R.E.
program in the conduct of their practices and games.

4. Coaches may only institute the recommendations and guidelines of the
P.R.E.P.A.R.E. program because they are being monitored.

5. The changes in the injury rates may be due to factors other than the
P.R.E.P.AR.E. program.

The changes in the number injuries seen during the 2005 season could be due to
other reasons besides the P.R.E.P.A.R.E. program. The natural fluctuation of injury rates
may be the reason for the reduction of injuries during the 2005 season. The subject pool
varied throughout the six years of this study. It was possible that a group of children that
were more injury prone, more reckless, or more/less aggressive participated during one or
more of the years of this study. Even though this study is conducted at the group level, if
there were dramatic individual differences it could have affected the group level results.

6. A Certified Athletic Trainer (ATC) will be present at all practices and home
games. The presence of this individual may lead the coach to just refer all injuries
to the ATC to be evaluated instead of dealing with the minor injuries themselves.

The availability of the ATC is limited, due to the number of children participating
in the two programs. Through the six years of this study the number of athletes

participating in the youth football programs has increased from 346 athletes to 482

athletes. Each year only one ATC was assigned to each program. The coaches who
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coached the previous five years understood that the availability of the ATC had been
decreasing through the years. Those coaches also knew, and those new to coaching
found out, that at times it may have taken awhile for the ATC to address an injury. It was
hoped that the coaches would realize that with their new knowledge they could handle a
number of the injurics on their own, without the help of the ATC.

Assumptions

1. Coaches will be truthful with regards to the information that they provide on the
demographic information sheet.

2. Coaches will use the information that they received through the P.R.E.P.A.R.E.
program while they are coaching.

3. Coaches will be truthful in reporting their decisions on when to return an injured
athlete to competition.

4. Coaches will be truthful in reporting their opinions of the P.R.E.P.A.R.E.
program.

5. The athletes participated at the same intensity and with the same enthusiasm as
the previous five years.
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CHAPTER 1
Review of Literature
Participation in Youth Sports

In today’s society, young male and female athletes can choose from a variety of
sport activities. High schools offer as many as 32 male and 27 female competitive
scholastic sports. However, high school is not the only level of competitive sports for
young males and females.

The level of participation in youth sports has increased dramatically over the
years. The National Council of Youth Sports (NCYS) (2001) conducted a study in 1997
of its member organizations. In 1997 approximately 33 million youths were involved in
the 52 youth sports organizations that participated. A follow-up study in 2000 found that
there were 38.3 million youths involved in the 61 youth sports organizations
participating. The level of participation in football is also high. According to Saal
(1991) there are approximately 1.5 million athletes playing football each year at all
levels.

Benefits and Risk of Participation in Youth Football

Participation in organized sports is an important activity in the lives of many
children and adolescents. Participation in youth sports comes with its own benefits and
risks. Coaches and parents must be made aware of the potential benefits and risks of
youth sport participation so that they can maximize the positives and help reduce the
negative aspects of sports. The benefits that have been reported are: regular physical
activity; motor skill and physical fitness enhancement; physical/physiological benefits;

positive influence on growth, maturation, body mass, and body composition; and the

13



social and psychological benefits (such as self-concept, social competence, moral and
ethical competence, learn what is right and wrong, and learn how to play within the rules
of the game) (Brown, Clark, Ewing, & Malina, 1998; Malina, 2001). The risks
associated with sport participation that were reported are the effects on growth and
maturation, psychological stress (such as low self-esteem, elevated anxiety, or possible
aggressive behavior), risk of injury, lack of developmentally appropriate programs,
potential for child abuse, and the female athlete triad (Brown, Clark, Ewing, & Malina,
1998; Malina, 2001).

Youth football has additional benefits. Due to the various positions and the
varying physiques needed to complete a football squad, children of all shapes and sizes
have a potential opportunity to play. Children who otherwise would not partake in other
sports, due to physique and/or physical abilities, can find a position on a football team
suited to their needs. For example, larger youth athletes might find that their physiques
are an advantage as linemen or smaller youth athletes might find that their size and speed
are advantageous as running backs and defensive corners.

Epidemiology

Epidemiology is the study of the frequency of diseases in specific populations and
how those diseases relate to an exposure (opportunity to develop disease). The study of
the relationship of an exposure to a disease aids in developing an understanding of how to
control that disease. The foundations of epidemiology that have been used in the study of

diseases can also be used in the study of injuries.

14



T}‘p(‘S Qf )
F
series. Cr
series st
study the
CTOSS-Se
or popul;
the prev:
other fac
measure |
people w
objective
cohort s |
Cohort g,
ofa disea,
2002, p 23
Population

Co

Papulay,
O whey,
dc-‘ign IS

Uthe bey




Types of Epidemiological Studies

Five general types of epidemiological studies are case-series and population case-
series, cross-sectional, case-control, cohort, and trial. Case-series or population case-
series studies can be described as a register of cases. Case-series studies are used to
study the signs and symptoms and create definitions of diseases/injuries. The aim of a
cross-sectional study is to take a snapshot of the health and disease states of a population,
or populations, at a defined place and time. Cross-sectional studies are used to measure
the prevalence of a disease/injury, determine associations between the disease/injury and
other factors, generate/test hypotheses, and evaluate changes in disease/injury rates or
measure the effectiveness of an intervention. A case-control study is a comparison of
people with the disease or injury to people without the disease or injury. The primary
objective of case-control studies is to seek associations between exposure and disease. A
cohort is typically a group of people with something in common, most likely an exposure.
Cohort studies can be used to study the natural history of a disease, measure the incidence
of a disease, link disease to possible causes, and to generate and test hypotheses (Bhopal,
2002, p.233). Lastly, a trial is a type of intervention to improve the health of the
population being studied.

Cohort studies can be either prospective or retrospective. In a retrospective
cohort all of the exposures and the outcomes (disease/injury) have already occurred. A
population is studied to seek who was exposed and who has developed the disease/injury,
and whether there is a link between the exposure and the disease. A prospective cohort
design is one in which the cohort, the study population, does not have the disease/injury

at the beginning of the study. A prospective cohort is a study in which one looks
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forward, not backward as in the retrospective cohort. The advantage of a prospective
cohort over a retrospective cohort is the ability to control confounding. In a prospective
cohort a group of people are followed for the development of the disease, or in the case of
this study an injury. The amount of exposure is recorded and relationships between the
exposure and the outcome are able to be calculated as incidence rates. Incidence rates
consider not only the outcome, injury, but also the opportunity to be injured (the
exposure). Within injury epidemiology incidence rates are also known as injury rates.
The Host, the Agent, and the Environment

Diseases, and for that matter injuries, are the result of three forces coming
together at a particular point in time. Those three forces are the host, the agent, and the
environment. For example the host could be a running back rushing to the goal line, the
agent could be an external force from a linebacker, and the environment could be such
that the football game is being played on a muddy field. If these three forces come
together at the right time and place an injury may result. An injury, such as a spiral
fracture of the running back’s tibia because his foot was stuck in the mud and he was
rotated when he was hit by the linebacker, can result when those three forces came
together. The host and the environment are easily understood forces, but the agent is less
understood as a force. In the disease model, the agent is the virus or toxin. In the injury
model, the agent is an energy interchange. During the scenario about the running back,
the agent was the mechanical energy from the linebacker that was transferred to the
running back. The transfer of the energy from the linebacker was greater than the forces

that the running back’s tibia could withstand, and thus a spiral fracture resulted.
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Studying each aspect, the host, agent, and environment provide information that is
utilized to develop measures to reduce the rate of injury. Studying the host provides
information as to which sub-groups are at risk. Studying the agent and how the agent is
transferred aids in developing strategies on how to control that agent. Lastly by studying
the environment, an understanding of which environments aid in the transfer of the agent
is developed, so that countermeasures can be taken to reduce the chance of injury from
that environment. By studying the relationship of the host, agent, and environment an
understanding of the relationship of those three to injury is developed.

Injuries

In epidemiology, the words injury and accident were once used interchangeably.
Within the last two decades the term “injury” has been separated from the term
“accident.” The definition of injury and accident are complete polar opposites. Many
people, groups, and committees have provided a definition of the word injury (Gordon,
1949; Haddon & Baker, 1981; National Committee for Injury Prevention and Control,
1989). A summary definition would be that an injury is damage or harm to the body
resulting in impairment or destruction of health. The damage or harm could be the result
of thermal (high heat index), mechanical (stretching of tissue), electrical (lightning
strike), or chemical (poisonous gases) energy or the absence of essential elements such as
heat or oxygen. The main features of injuries are that they are expected, predictable, and
avoidable. On the other hand accidents are unexpected, unpredictable, and unavoidable
events.

The main reason for keeping the terms “injury” and “accident” separate lies in the

contrasting definitions. Accidents are unexpected events (no one knows why accidents
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happen), nor can accidents be predicted (no one knows when an accident will occur), and
lastly accidents are unavoidable (there is nothing that can be done to prevent their
occurrence). Because accidents are unexpected, unpredictable, and unavoidable, a
control program cannot be developed to counteract these events. Injuries on the other
hand, are expected to happen; they may be predicted as to when/where/who are going to
be injured, and lastly, they may be avoided or prevented. Because injuries are expected,
predictable, and avoidable, injury control programs can be developed to limit or reduce
the risk of injury.

Traumas related to youth sports are injuries, not accidents. By being defined as
an injury they are expected, predictable, and avoidable/preventable. By such, an
intervention program can be used to reduce the injury rate in youth sports.

Youth Football Injuries

Incidence of Injury in Youth Football. To date there have only been a few
published studies that have examined injuries in youth football. The results of the data
from those studies are presented in Table 1. All of those studies were observational
cohorts that were conducted for one or two years. In the studies that were evaluated,
youth participants were defined as children between the ages of 9-15. Radelet, Lephart,

Rubinstein, and Myers (2002) classified youth participants to be as young as seven.
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Only three of the studies collected data on exposure (opportunity to be injured),
thus only those three were able to calculate injury rates. The studies by Stuart, Morrey,
Ssmith, Meis, and Ortiguera (2002) and Turbeville, Cowan, Asal, Owen, and Anderson
(2003) report similar injury rates for games, 8.5 and 8.8 injuries per 1,000 player games,
respectively. Radelet, et al. (2002) found a higher game injury rate, 43 per 1000 game
athlete exposures (AE). Turbeville et al. (2003) found the practice injury rate to be 1.0
per 1000 practice AE. While Radelet et al. (2002) found a much higher practice injury
rate, 7 per 1000 practice AE during practices.

The reason for these differences lies in the definition of an injury used in the
study. The study conducted by Stuart et al. (2002) and Turbeville et al. (2003) used
similar injury definitions. Their definition involved a time-loss component, meaning that
the child was unable to return to play (on the day of injury or subsequent day) after
suffering from an injury. Both studies also included head injuries (concussions) as part
of a reportable injury. The study by Radelet et al. (2002) had a much broader injury
definition: “A reportable injury was defined as an injury that brought a coach onto the
field to check the condition of a player, or one in which a player was removed from
participation, or one in which a player needed any type of first aid during an event” (p. 2).
With a broader injury definition, there will be a higher reported injury rate.

Even though the studies conducted by Stuart et al. (2002), Radelet et al. (2002),
and Turbeville et al. (2003) did collect exposure data, they were not without faults. In the
study conducted by Stuart et al. (2002) six of the youth football players did not
participate in the study. Those six athletes were included in the exposure counts but not

in the frequencies of injuries. In order to have a full understanding of the injury rate one
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must include all of the injuries suffered by all of the participants or exclude those whose
parents did not wish to participate in the study. Additionally, the classification of
severity in the Stuart et al. (2002) study combined non-time-loss (NTL) injuries with
injuries in which athletes were expected to return to football within three days and
labeled those injuries as mild injuries.

Similar to the Stuart et al. (2002) study, the Turbeville et al. (2003) study did not
examine all of the athletes who were on the teams. Youth football players were eligible
to participate in the Turbeville et al. (2003) study if they were on the football team roster
and were present on the day that baseline measurements were collected. Thus, there were
some youth football players on those teams who were not participating in the study. To
compute the total number of game athlete exposures (AE), they multiplied the total
number of players on a team by the number of games in the entire season. Similarly, for
the total number of practice AEs, they multiplied the total number of players by the
number of practices per week for the entire season. Additionally, the researchers did not
take into consideration that there may be some days in which some of the youth football
players may not be present at a game or practice. Turbeville et al. (2003) included all of
the athletes in the exposure count and did not take into consideration absenteeism.

Youth coaches are not the optimal data recorders, but were used by Radelet et al.
(2002). Youth coaches have a lot of things to attend to during practices and games.
They have to plan and conduct practices, teach the athletes the rules of the game and how
to play the game, and make sure that all of the athletes are getting the required amount of
playing time to name a few of the things that a youth coach has to do on a daily basis. On

top of that they were to record all of the injuries for which they had to come onto the field
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to assist an athlete or any time they provided any type of first aid to an athlete. Due to
the demands on a youth coach, there was a high likelihood that there would be inaccurate
data recording in a situation such as the one described. Additionally, for teams whose
coaches did not participate on a regular, basis the researchers attended practices and
games and recorded the data. There may have been a diffcrence in the reporting styles of
the coaches and the researchers. The researchers had no other team responsibility, unlike
the coaches, and thus were able to pay more attention to the recording of the injuries.
The researchers were also there to “check the accuracy of data from reporting coaches at
those games.” Radelet et al. (2002) made mention that a comparison of coach-
reported/researcher-reported data for the same events would have helped to assess the
accuracy in which the coaches were reporting the injuries. They failed to do such a
comparison, stating that it was beyond the scope of the article. To date there has been no
published articles by Radelet et al. (2002) reporting on whether there were are significant
differences in the injury reporting rates of youth coaches and the researchers that
conducted the study.

The study conducted by Radelet et al. (2002) had a small sample size. There were
only 252 youth football players who participated in that study. The study conducted by
Turbeville et al. (2003) had 646 participants and Stuart et al. (2002) reported 915 youth
football players in their study. With such a small sample size, the ability to generalize of

the results from the Radelet et al. (2002) study is limited.

24



(Clawsc
minor ¢
which

and (1
high p
been T

becau

of th
<om);
Com

to th



Youth Football Injury Severity. Except for the study conducted by Roser and
Clawson (1970), the majority of the injuries reported for youth football players were
minor or mild. Most of the studies considered minor or mild injuries to be injuries in
which the child was able to return to play within seven days following the injury. Roser
and Clawson (1970) do not give any speculation on why in their study there was such a
high percentage of severe injuries. As of yet the non-time-loss (NTL) injury rate has not
been reported in any published study. This information may prove to be important
because coaches are more likely to see NTL injuries while coaching youth football than
they are time-loss (TL) injuries.

Common Types of Injuries and Injury Location in Youth Football. The majority
of the studies concur on the common types of injuries and injury location. The most
common types of injuries are contusions, strains/sprains, and fractures. The most
common injury locations are the knee, ankle, and arm/hand. Attention needs to be drawn
to the fact that these are the most common types and locations of reportable injuries or
TL injuries. There are many injuries that do not fit the definition of a reportable injury
(injuries in which a child is able to return to activity without any restrictions). If
information on non-reportable injuries were to be collected, the most common injury type
probably would be contusions; while the knee and hand/arm would be the most often
injured site.

Injury Rates and Age/Weight/Maturity/Experience. The relationship of injury to
age, weight, maturity, or experience has been examined by a number of studies.
Goldberg, Rosenthal, and Nicholas (1984) and Roser and Clawson (1970) found that age

did not seem to be a predisposing factor for injury. Goldberg, Rosenthal, and Nicholas
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(1984) found that in the midget division (the oldest and heaviest division) the heaviest
players had an increased incidence of injury (p < 0.001). In the univariate analysis
Turbeville et al. (2003) found that injured players were significantly bigger, but when
controlling for strength and experience, size was not significantly different for injured
versus non-injured players. Roser and Clawson (1970) did not find any indication of an
increased risk of injury with increasing weight. Linder et al. (1994) examined the injury
rates in youth football and their relationship to sexual maturity. Utilizing Tanner stages
of maturity, Linder et al. (1994) found that more mature players had a higher injury rate
than less mature players (p = 0.03). Turbeville et al. (2003) found that experience was a
significant predictor of injury when controlling for strength and size. The odds of injury
increased by 53% for more experienced players (OR = 1.53; 95% CI = 1.03-2.26).
Turbeville et al. (2003) speculated that experience was a surrogate for the amount of
exposure time or athleticism. They believed that the more athletic and experienced
players were likely to play more than one position and be in more plays, thus they would
have a higher opportunity for injury.
Risk Factors for Injury in Pediatric Sport

Risk factors for injury in pediatric sports can be broadly classified as extrinsic or
intrinsic and non-modifiable or potentially modifiable. Extrinsic factors are outside of
the athlete, for example, weather or field conditions. Intrinsic factors pertain to factors
that are within the participant, such as age and weight. Non-modifiable risk factors are
those that cannot be altered, such as the weather or the time of season or day. Potentially

modifiable risk factors are those that can be altered by an injury prevention program to
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reduce injury rates, for instance fitness level, flexibility, and strength. Table 2 presents a
list of non-modifiable and potentially modifiable extrinsic and intrinsic risk factors.
Table 2

Non-modifiable and Potentially Modifiable Extrinsic and Intrinsic Risk Factors

Extrinsic Risk Factors Intrinsic Risk Factors
Non-modifiable Non-modifiable

Sport played (contact/non contact) Previous injury

Level of play (recreational/elite) Age

Position played Sex

Weather

Time of season/Time of day

Potentially modifiable Potentially modifiable
Rules Fitness level

Playing time Preparticipation sport specific training
Playing surface Flexibility

Equipment (protective/footwcar) Strength

Joint stability
Biomechanics
Balance/Proprioception
Psychological/Social factors

Maffulli & Caine (2005)

Preseason training is one of the most powerful potentially modifiable risk factors.
Upton, Roux, and Noakes (1996) found that less than 40% of high school rugby players
did any preseason conditioning. A number of studies (Cahill, & Griffith, 1978; Lysens,
Steverlynck, va den Auweele, Lefevre, Renson, Clasessen, et al., 1984; Heidt,
Sweeterman, Carlonas, Traub, & Tekulve, 2000; Jung, Rosch, & Peterson, 2002;
Wedderkopp, Kaltoft, Lundgaard, Rosendahl, & Froberg, 1999) have found that high
injury rates may be related to a decrease in endurance and or strength that is associated

with limited preseason training in youth athletes. Jung, Rosch, and Petereson (2002) also
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found that low-skilled players may benefit more from training programs than higher-
skilled players.
First Aid Knowledge of Youth Coaches

Because children are under the supervision of youth coaches for such an extended
amount of time, these coaches should be trained in basic first aid and injury prevention.
Moreover 85% of coaches are parents or others who have no formal training in how to
coach (Engh, 1981). The National Youth Sports Safety Foundation (NYSSF), (Coaching
Education, 2000) states that there are no federal laws requiring coaching education at any
level of competition. Except for a few states, there are no laws that require youth coaches
to undergo any formal training on how to coach, teach, develop training sessions, or
prevent, recognize, and treat injuries.

To date there has been only one study that has evaluated the first aid and injury
prevention knowledge of youth coaches. Barron (2004) conducted a study that examined
the first aid and injury prevention knowledge of youth basketball, football, and soccer
coaches using the Revised First Aid Assessment (FAA). Fifteen coaches (5.17%), out of
290, earned a passing score (range 31 — 33). A score of 31 (80%) or higher is required to
pass the FAA. Of these 15 coaches nine coached football (3.81%), one coached
basketball (2.86%), and five coached soccer (26.32%). Of the 15 coaches who passed
the FAA, 13 coaches were male, one was female, and one gender was not reported.
Twelve (80%) coaches reported having some form of formal first aid training, nine (60%)
reported having been trained in CPR, and five (33%) reported being currently first aid or

CPR certified.
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Youth coaches on average knew approximately two-thirds of the material covered
by the FAA. The questions on the FAA were broken down into five constructs: Injury
prevention, injury identification/general medical knowledge, CPR, injury management,
and wound care. Coaches on average answered correctly 77% of the injury prevention
questions, 52% of the injury identification/general medical knowledge questions, 58% of
the CPR questions, 70% of the injury management questions, and 78% of the wound care

information questions.

The first aid knowledge of the youth coaches, by sport coached, differed for the
injury identification/general medical knowledge construct only. The difference was only
found for football (M = 4.82) and soccer (M = 5.95) coaches. No difference was found
between football and basketball coaches or between basketball and soccer coaches,
additionally no other knowledge differences were found.

Of the 150 coaches who completed the demographic sheet, only twenty-one
(12.4%) reported being currently first aid certified. Of those 21 coaches only five passed
the FAA. Additionally possessing current first aid certification significantly improved
one’s score only on the wound care construct.

Similar results have been found in previous investigations of high school coaches.
Ransone and Dunn-Bennett (1999) reported having a higher percentage of coaches
passing the FAA. Thirty-eight (36%) of the 104 coaches that participated passed the
FAA. Of those 104 high school coaches 96 (92%) were currently certified in first aid, as
required by California law. In 1986 Rowe and Robertson developed and administered a
first aid test to Alabama high school coaches. Only 34 (27%) of the 127 coaches tested

earned a passing score. In 1991 Rowe and Miller administered the same test to Georgia
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high school coaches. Fifty (38%) of the 130 Georgia high school coaches passed the first
aid test, in light of 116 (89%) of the coaches having current first aid certification.
Decision Making of Coaches

Decision Making of High School Coaches

In many cases coaches will be determining if an injured athlete is to return to
competition. Flint and Weiss (1992) assessed the decisions made by high school
basketball coaches about returning an injured athlete to competition, using the Game
Situation Data Sheet (GSDS). Coaches were presented with varying game situations
(clearly winning, clearly losing, or close game) and differing player status (starter,
backup, bench player). Coaches were asked whether they would return the injured
athlete to competition. The decision to return an athlete to competition depended upon
player status and game situation. In a game situation where the outcome was already
determined coaches were more likely to return a backup or bench player than a starter. In
a close game situation coaches were more likely to return a starter than a bench player or
back up player. Also utilizing the GSDS, Ransone and Dunn-Bennett (1999) studied the
decision making of high school coaches from 15 different sports. For seven of the nine
game situations, 75% of the coaches chose to return the athlete to play. However, when
presented with a situation in which a starting player is injured and the team was down by
five points only 63% of the coaches returned the player. When presented with an injured
backup player in a game that is close but their team is winning, only 58% of the coaches

returned the player.
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Decision Making of Youth Coaches

In previous research, football, basketball, and soccer coaches returned injured
youth athletes 25% of the time when they needed to make the decisions to return or not
return the athlete (Barron, 2004). Coaches varied considerably based upon game
situations when deciding to return a starter to play. In a game that the team was clearly
winning, 31.7% of the coaches returned the starter; while when the team was clearly
losing the game, only 14.8% of coaches returned the starter. However, when the game
situation had their team down by five points, 45.4% of the coaches returned the starter.
In a clearly winning situation or clearly losing situation, 13.4% and 10.9% of coaches,
respectively, returned a backup player. Similar to the close game situation with a starter,
45.3% of coaches returned a backup player when it was a close game situation. Coaches’
decisions to return a bench player varied based upon game situation and varied from the
decisions made for starters and backup players. In a game that the team is clearly
winning, 13.4% of the coaches returned an injured bench player, while in a game that the
team is clearly losing, 32.7% of the coaches returned an injured backup player. When the
game situation had the team down by four points, 23.2% of coaches returned an injured
back up player. The percentage of coaches that returned an injured athlete to play varied
not only by the game situation but the type (starter, backup, or bench player) of athlete
involved.

Coaches' Liability

Youth coaches and youth organizations are placing themselves at risk for liability

lawsuits. Youth coaches are liable for taking care of the young athletes under their

supervision, including any injuries. One of the primary duties of a youth coach is to
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minimize the risk of injury of the participants. According to McCaskey and Biedzynski
(1996) case law and legal writings have established that the following are the duties of a
coach: (a) supervision; (b) training and instruction; (c) ensuring the proper equipment; (d)
providing competent and responsible personnel; (e) warning of latent dangers; (f)
providing prompt and proper medical care; (g) preventing injured athletes from
competing; and (h) matching athlctes of similar competitive levels.

There are a number of examples of coaches violating one of the eight duties. In
Duda v. Gaines (1951), a high school coach was found negligent for improper care when
a football player dislocated his shoulder (Shroyer, 1982). Rather than summoning
emergency medical services, the coach relocated the shoulder. Three days later the
child’s shoulder dislocated again, causing more damage than the first dislocation.
Mogabgab v. Orleans Parish School Board (1970) found that two football coaches were
responsible for the death of an athlete for failure to provide prompt and proper medical
care (McCaskey & Biedzynski, 1996). In the 1975 Thompson v. Seattle Public School
District case, Thompson was awarded $6.4 million because the high school coaches did
not warn him of the dangers of participating in football and for teaching improper
tackling techniques (Lubell, 1987). As a result Thompson was left as a quadriplegic.
Such cases could also occur at the youth level. '

Several states have enacted “volunteer statues™ to protect volunteer coaches from
liability for injuries due to negligence in connection with their coaching activities (Hurst
& Knight, 2003). Many of these statues only apply to volunteer coaches. Additionally
some statues, like that found in the state of New Jersey, require that coaches undergo

some form of training. The New Jersey Minimum Standards for Youth Coaches Safety
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Orientation and Training Skills Programs identifies the topics that must be covered in
order for a coaching/managing/officiating programs for safety orientation and training
skills programs (Youth Sports Research Council, n.d.). First the program must be at least
three hours in length and the coach must receive a certificate of proof of attendance.
There are five areas that need to be addressed within the orientation and training skills
program: medical, legal, and first aid aspects of coaching; training and conditioning of
athletes; psychological aspects of coaching; general coaching concepts; and general
officiating concepts. There are a number of topics within each area that need to be
covered, for instance in the medical, legal, and first aid aspects of coaching all of the
following need to be covered: legal and ethical responsibilities of the coach; recognizing
common sports injuries specific to the athletes’ coaches; safety plans and procedures for
injury prevention; safety issues specific to athletes served; plans and procedures for
emergencies, and care and treatment of injuries associated with athletic activity. If a
coach, in New Jersey, attends a program that covers all of these topics they have civil
immunity.
Injury Prevention

Haddon and Baker (1981) explained that the host, agent, and the environment
could be analyzed in terms of a preinjury phase, an injury phase, and a postinjury phase.
During the preinjury phase, primary injury preventative measures can be instituted to
reduce the likelihood of an injury. Secondary injury preventative measures are instituted
during the injury and are used to reduce the severity of the injury. The postinjury phase
is when tertiary prevention measures are used to reduce the effects of an injury. Tertiary

injury prevention methods are applied after the injury but are used to enhance the

33



outcome of the injury. Haddon's Matrix visually depicts the relationship of the host,

agent, and environment and the preinjury, injury, and postinjury phases. Table 3 from the

Prehospital Trauma Lift Support: Injury Prevention Lecture by the National Association

of Emergency Medical Technicians, illustrates the relationship of the host, agent, and

environment in the varying phases of injury for a child who drowns in a pool at their

house.

Table 3

Example of Haddon's Matrix

Preinjury Injury Postinjury
Host Poorly developed Cannot swim Not breathing
motor control
Agent Water left in the Water above the No one knew CPR
pool victims head
Environment No barrier device No one near the First Responders

around the pool

pool to hear the
victim fall in or
struggle

and EMS cannot
find the house

Prehospital Trauma Life Support: Injury Prevention

General Principles of Injury Prevention

Injury prevention techniques can be instituted for any of the three phases of injury

(preinjury, injury, or postinjury) and for any of the contributing factors (host, agent, or

environment). According to Haddon and Baker (1981) there are 10 basic approaches or

countermeasures that would prevent or interrupt the transfer of energy:

1. Preventing the creation of the hazard

2. Reducing the amount of energy within the hazard
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3. Preventing the release of the hazard

4. Modifying the rate of distribution of the hazard

5. Separating the hazard in time or space from those to be protected

6. Separating the hazard from those to be protected by a barrier

7. Modifying the relevant basic qualities of the hazard

8. Increase resistance to the hazard

9. Countering the damage already done by the hazard

10. Stabilizing, repairing, and rehabilitating the individual damaged
These basic countermeasures are not specifically connected to the different phases, but
rather the preventative measures can be instituted throughout the injury process. For
instance, using the drowning example presented in Table 4 the hazard could have been
prevented with the addition of a fence around the pool. Such an environmental
preventative measure would take place in the preinjury phase. The following would be
examples of how three of the ten countermeasures could be related to the athletic world:
provide age appropriate conditioning drills for youth athletes (prevent the creation of the
hazard), ensure proper use of all safety equipment (separating the hazard from those to be
protected by a barrier), or have the injured athlete fully rehabilitated prior to his/her
return to activity (stabilizing, repairing, and rehabilitating the individual damaged).
The Three Es

The three Es of injury prevention are: Education, Engineering, and Enforcement

(National Committee for Injury Prevention and Control, 1989). Education has been the
mainstay of injury prevention efforts since the beginning of injury preventative measures.

Educational efforts have changed through the years, but the three basic sequential goals
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of education injury prevention have remained the same. The first goal, to provide
information, is to help people understand the risks and how to avoid those risks.
Changing attitudes towards risky behaviors is the second goal of educational injury
prevention strategies. No matter how much information is given to people, if they do not
understand how that information fits into their daily lives it is useless. Many injuries
result not from a lack of knowledge but rather from failure to apply that knowledge
(Committee on Trauma Research, 1985). The third goal of educational injury prevention
is to alter behaviors. Now that a person has the knowledge and understands how it relates
and affects them they need to believe in the preventative measures. A classic situation of
education was the seat belt campaign of the 80s and 90s. There were countless television
ads explaining that using seat belts could save lives.

In the early 2000s to the present time there has been another injury prevention
strategy to increase the use of seat belts, the “Click it or Ticket” campaign. The “Click it
or Ticket” campaign is an example of an enforcement/enactment strategy. Local, state, or
federal laws are enacted to help reduce the risk of injury. Persons violating those laws
will be punished through the legal system. The athletic world has similar rules and
regulations that have developed through the years. For instance, the requirement of
football players to wear mouth guards is an enforcement/enactment injury prevention
technique. If an official sees a football player not wearing a mouth guard, his/her team
will be assessed a 5 yard penalty. The development and enactment of new rules in a
sporting event takes time, but their impact is greater than those from education.

New protective measurements are always being engineered. These protective

measurements are an effective way to reduce the transfer of energy to the host. Examples
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of engineering protective measurements are the new generation of football helmets, softer
baseballs/softballs, and age and size appropriate sporting equipment.

According to some, like the American College of Surgeons Committee on Trauma
(n.d.), there is a fourth E, economic incentives and penalties. When costs act as a
barrier, economic incentives and penalties can be used to aid in the access to such items.
The classic example deals with child restraint seats. In low socioeconomic areas child
restraint seats can be either offered at a reduced rate (via a coupon) or offered free to
those that are in need.

Coaching Education

Coaches in youth leagues are most often volunteers who have little education on
strength and conditioning, injuries, and how to treat injuries. According to the National
Youth Sport Safety Foundation (NYSSF), “less than 10% of the two and a half million
volunteer coaches, and less than one-third of the interscholastic coaches in the United
States have had any type of coaching education” (“Did You Know,” 2000). These
coaches very rarely are given any educational background on how to conduct
conditioning and practice. This lack of training could result in injuries. These coaches
are not educated on how to condition and train an athlete, nor do they know about injury
prevention, detection, and treatment of injuries. According to Stanitski (1989), the
ignorance of the types of injuries or inability to recognize injuries other than grossly
incapacitating ones are commonly seen in volunteers or even supposedly trained coaches.

Injury prevention is just as important as first aid care. Courses such as the
American Red Cross Basic First Aid, Community First Aid, and First Aid with CPR do

not address the issue of injury prevention. Youth coaches may be putting their athletes in
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undue risk by the way they conduct practice. From the type of drills they conduct, the
amount of time they have the athlctes do the drills, or to how many water breaks they
provide for the athletes, coaches may put the athlete at risk of injury. Over the years it
has been determined that some drills that were done in the past are not safe. Youth
coaches who have no formal training on how to coach, will rely on how they were
coached, as a result they might have the athletes perform unsafe drills. Having the
athletes do repetitive movements (drills) may put the athlete at risk for an overuse injury.
Overuse injuries are injures that require a lot of time, patience, and proper technique to
heal. Some coaches use water breaks as rewards for their team performing well. Thus, if
their team is not performing well, they will not get a water break. Such punishment puts
the athletes at risk of heat and hydration illnesses.
Prevention Programs

The need for the development of a first aid and injury prevention program for
youth sports, or the increase in education for coaches, parents, and participants has been
documented (Antich, Clive, & Brewster, 1985; Congeni, 1994; Stanitski, 1993; Wall,
1998; Wells & Bell, 1995; Whiteside, Andrews, & Fleisig, 1999). A number of groups
have developed coaching education plans/programs that contain sections on first aid and
injury prevention, but it was not until recently that a comprehensive program devoted
solely to first aid and injury prevention was developed.

Those groups that have developed programs are the National Youth Sports
Coaches Association (NYSCA), Human Kinetics, Institute for the Study of Youth Sports,
Little League Baseball, and the National Center for Sports Safety (NCSS). The topics

covered by these organizations range from just coaching techniques to an all inclusive
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experience covering a number of different topics such as; injury prevention, first aid,
conditioning, and organization and administration.

The National Youth Sports Coaches Association’s (NYSCA) offers an “e-learning
experience” called the Gold Level Certified Coach Online Course. The goal of
NYSCA'’s program is to help coaches obtain a higher level of education. The course
covers eight key topic areas: Philosophy & Ethics, Sports Safety and Injury Prevention,
Physical Preparation and Conditioning, Growth & Development, Teaching &
Communication, Organization & Administration, Skills & Tactics, and Evaluation.
Additionally NYSCA boasts that there is a skills and drills section with over 430 links to
websites covering 21 sports. The cost of this e-learning experience is $60 in addition to
the $20 membership fee.

The Institute for the Study of Youth Sports of Michigan State University, East
Lansing, MI offers a coaches education program called PACE (Program for Athletic
Coaches’ Education). PACE is a 12-hour program that covers a wide array of topics,
after the program coaches are given a test and upon passing the test coaches receive
certification. Some topics that are covered during the PACE program are Legal
Responsibilities of a coach, Emergency Procedures for Victims of Accidents and Injuries;
Essential Medical Records for Interscholastic Athletes; Prevention, Care and
Rehabilitation of Sports Injuries; Planning, Conducting and Evaluating Effective
Instruction; Physical Conditioning and Contraindicated Activities; Motivating Athletes;
and Positive Coaching.

There are other injury prevention programs that are designed for the reduction of

specific injuries or injuries in specific sports. Little League Baseball provides training for
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coaches in the areas of teaching skills and understanding child psychology (Quain, 1989).
The American Coaching Effectiveness Program (ACEP) program deals with the
physiological and psychological aspects of youth and sports medicine (Quain, 1989).

The Sport Injury Prevention Program (SIPP) is designed to reduce anterior cruiciate
ligament injuries in females. The American Academy of Orthopedic Surgeons offer tips
to prevent volleyball, tennis, swimming, gymnastics, soccer, basketball, and baseball
injuries on their website. USA Football provides numerous links to injury prevention and
injury care topics on their web-site.

The American Sport Education Program offers a number of courses. One such
course is about sport first aid. The focus of this program is on how to prevent sport
injuries and to make the correct decisions during on-field emergency situations. This
particular program is designed for coaches with athletes aged 14 and up.

In the summer of 2002 the National Center for Sports Safety (NCSS), along with
the National Athletic Trainers Association (NATA) and other top medical and safety
experts, developed an injury prevention and first aid program entitled P.R.E.P.A.R.E.
(Pre-plan, Recognize, Emergency Plan, Principles of First Aid, ABC’s, Return to Play,
and Enjoy). P.R.E.P.A.R.E. is an online sports safety course aimed at educating coaches
on how to prevent common injuries, how to recognize symptoms of potentially dangerous
conditions, and how to respond in emergency situations. The cost of the P.R.E.P.A.R.E.
program is $28 per coach.

There are seven modules in the P.R.E.P.A.R.E. program. The first module
informs the coach on how to plan and handle emergency situations. The second module

provides information on environmental conditions such as heat-and-cold-related injuries
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and proper hydration. The third module helps prepare the coach to evaluate an injured
athlete’s airway, breathing, and circulation and how to recognize and manage emergency
situations in sports. The fourth module covers the handling of special situations, such as
seizures, asthma attacks, allergic reactions, diabetic coma, and insulin shock. Basic first
aid is the topic of the fifth module. In this section of the program coaches learn the
universal precautions for caring for an athlete, how to distinguish between different types
of wounds and how to treat those wounds, and the signs and symptoms of wound
infections. The sixth module is very important because it deals with the life threatening
conditions of injuries to the head and neck. Information is given to the coach on how to
recognize and manage head and neck injuries. The last module provides material on
warming up and cooling down and how they are important in injury prevention.
Contained within this module are examples of warm-up and stretching techniques.

The P.R.E.P.A.R.E. program is one of the few first aid and/or injury prevention
programs to be offered. Sports First Aid and Safety, offered by the American Red Cross,
is an example of another program, but that program and similar programs concentrate on
first aid and not on ways in which to prevent injuries from happening in the first place.
The P.R.E.P.A.R.E. program covers not only ways in which to treat injuries but how to
prevent those injuries from happening. Additionally, the P.R.E.P.A.R.E. program is the
only one that the NATA was involved in developing. Coaches of all skill levels need to
know and can benefit from the information contained within the P.R.E.P.A.R.E. program.

Currently the NCSS is developing sport specific injury prevention and first aid

courses. These courses will cover in more detail some of the common injuries found in a
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particular sport. Information will be given to coaches on how to prevent, treat, and when
to return to play an athlete that has suffered from such injuries.

P.R.E.P.A R.E. is an online injury prevention and first aid program. Due to the
fact that the P.R.E.P.A.R.E. program is online, coaches are able to complete the course
when it fits their schedule and at their own pace. Thus, coaches do not need to devote a
whole Saturday to training. If they wish they can do one module at a time, and return to
the following modules at a later date and time.

Injury Prevention Studies

There are very few prospective studies that have examined injury prevention
methods on the reduction of injury in youth sports (Table 5). The only study conducted
on football players was by Bixler and Jones (1992). In that study high school football
teams either received an intervention, half-time warm-up and stretching exercises, or they
did not receive any intervention. Bixler and Jones (1992) did not find any statistical
difference between the intervention and the control groups.

A number of studies have investigated the effects of a training program on the
reduction of injuries while in sport (Emery, Cassidy, Kassen, Rosychuck, & Rowe, 2004;
Heidt, Sweeterman, Carlonas, Traub, & Tekulve, 2000; Hewett, Kindenfeld, Riccobene,
& Noyes, 1999; Junge et al., 2002; Myklebust, Engebretsen, Braekken, Skjolberg, Olsen,
& Bahr, 2003; Wedderkopp et al., 1999; and Wedderkopp, Kaltoft, Holm, & Froberg,
2003). Table 4 presents the findings from those intervention studies. The comparison of
two incidence rates, the population of interest divided by the rate of a comparison
population, yields the relative risk (RR). A RR of 2 would indicate double the risk of

injury. Another measure of reduction of injury rate is the odd ratio (OR). An OR is one
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set of odds divided by another set. If the OR is equal to one there is no association
between the exposure and the injury and if the OR is less than one the exposure is
protective against the injury. Wedderkopp et al. (1999 and 2003), Hewett et al. (1999),
Heidt et al. (2000), Junge et al. (2002), and Emery et al. (2004) found that there was a
reduction in the injury rates when various training programs were instituted. While
Myklebust et al. (2003) did not find any reduction in the injury rate with floor, balance
mat, and wobble board exercises.

Most of the studies examining the effectiveness of injury prevention programs
have focused on high school aged athletes. In fact there was only one study that was
conducted on youth athletes (Marshall, Mueller, Kiby, & Yang, 2003). In that study the

injury prevention method was not related to training but rather to equipment issues.
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Summary

With the increased participation in youth sports there has been a rise in the
number of sports-related injuries. Sports injuries, like all injuries, are expected,
predictable, and avoidable. Individuals need to be provided with the information to
prevent or reduce sports injuries.

Previous research has indicated that there is a serious lack in the first aid and
injury prevention knowledge of youth coaches. Youth sport coaches are the individuals
that are present at the time of injury and need to be armed with the knowledge of how to
handle these situations. Not only do coaches need to be able to handle injury and
emergency situations but they also need to be able to prevent such injuries from
happening.

The P.R.E.P.A .R.E. program is the most recent and most complete injury
prevention and first aid program to be developed. Neither the effectiveness of the
P.R.E.P.A.R.E. program in the reduction of injuries and injury severity, nor how taking
the P.R.E.P.A.R.E. program alters a coaches’ decision to return an injured athlete have
been evaluated. The purpose of this study was to test the effectiveness of the
P.R.E.P.A R.E. program in the reduction of injuries in youth football, and how taking the
program changed the decision-making process when youth football coaches must

determine whether or not to return an injured athlete to competition.
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Chapter 111
Methods
Research Design

This study consisted of two research groups: the youth football coaches and the
youth football players. With regard to the youth football coaches, the research study
design was a static group comparison, with data collection consisting of demographic
information (such as age, years of coaching, grade level currently coaching) provided by
the coaches, the results of the P.R.E.A.P.R.E. examination, the coaches’ opinions of the
P.R.E.P.A R.E. program, and the coaches’ responses to the Game Situation Data Sheet
(GSDS).

In regards to the youth football players, the research design for this study was a
prospective observational cohort. The variables examined were the player characteristics
(such as height, weight, predicted adult height, percent predicted adult height, and BMI),
and the injury rate during the 2005 football season relative to the injury rates in previous
seasons and other published studies. A prospective observational cohort design was
chosen for a number of reasons. First, because data collection moves forward, the
researcher was able to establish a sequence of events between the risk factors. Secondly,
injury rates could be calculated because the design involved not only information about
the injuries but also information about the amount of exposures. Lastly, the prospective

cohort allowed for a range of potential risk factors to be studied simultaneously.
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Data Collectors

This study utilized certified athletic trainers (ATCs) as the data recorders. These
individuals had no coaching responsibilities. They were there solely to record the
number of athletes participating and the injuries suffered by those athletes. Thus, these
individuals did not have the time constraints or burden of other responsibilities to distract
them from the accurate recording of injuries. In fact, the process was part of their paid
responsibility.

ATC:s are highly trained healthcare professionals. Not only must they
successfully complete a bachelor’s degree during which they studied the prevention, care,
and rehabilitation of athletic injuries they also have to pass a national certification exam.
National Athletic Trainers (NATA) Board of Certification examination is a rigorous
exam that tests not only the content knowledge of the individual, but also the practical
and decision making abilities as it relates to the prevention, care and rehabilitation of
athletic injuries. The ATCs that collected the data in this study were not only certified,
but either had completed at least a Master’s degree or were in the process of completing a
Master’s or Doctoral degree in athletic training. Due to the training and education that
ATC:s receive they are the ideal sports injury data recorders (Powell, 1991; Garrick,
1991).

A number of procedures were put in place to insure adequate and consistent data
recording. First, all of the ATCs were informed of the operating definitions of the study;
for example what was an athlete exposure, time-loss-injury, non-time-loss injury, and
what type of injury constituted a mild, moderate, or severe injury. Standardized forms

were used to collect the data throughout the six years. Additionally there was one ATC
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that collected data throughout the six years of the study and aided the other ATCs on the
methods and standards used in data collection.

Participants
Youth Football Coaches

The criterion for inclusion was registration as a coach, active participant in the
youth football league, a willingness to take GSDS, the willingness to implement six
elements of the P.R.E.P.A .R.E. program, and if they wished to take the P.R.E.P.A.R.E.
program. In addition to obtaining permission to conduct this study from the respected
program officials, informed consent was obtained from the participants (Appendix A).

A total of 55 youth football coaches participated in this study. One of the coaches
was actually a program administrator who oversaw the daily operation of one of the two
programs examined in this study. The mean age of the participants was 40.25 years (SD
= 7.59) with a range of ages from 15-61. Two of the coaches did not report their age.
For one participant who was a minor, consent was given by his father who was also one
of the coaches who participated. Fifty-four participants were male and one participant
was female.

Youth Football Players

The mean age of the youth football participants was 11.49 (SD = 1.34) ranging
from 8.10-14.64 years of age. The criterion for inclusion was registration with the youth
football program in the community and membership on a team. In addition to obtaining
permission to conduct this study from the respective program officials, informed consent
(Appendix B) was obtained from the parent(s) or legal guardian of the child, and

informed assent (Appendix C) was obtained from the child.
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Instrumentation

Height/Weight Recorder

Height was measured with a field anthropometer, to the nearest millimeter.
Weight was measured with a digital scale, to the nearest 1/10 of a kilogram. Both
measurements were taken with the participant dressed in athletic shorts and a tee-shirt,
without shoes. Both measurements were recorded on the Height/Weight record sheet
(Appendix D).
Coaches Demographic Information Sheet

The Coaches Demographic Information Sheet (Appendix E) was used to gather
data on the youth football coaches’ age, years of coaching experience, terminal degree,
grade of athletes he/she coaches, and prior first aid training.
Player Demographic Information Sheet

The Player Demographic Information Sheet (Appendix F) was used to gather
information about date of birth, sport participation history, years of football experience,
sport injury history, and biological parental heights.
Game Situation Data Sheet

Flint and Weiss (1992) developed the GSDS (Appendix G) to assess a basketball
coaches’ decision making in hypothetical athletic situations. Composed of nine different
athletic situations, the GSDS asks the individual whether or not they would allow an
athlete to return to activity. Participants check yes or no as to whether they would return
an athlete to competition. The athletic situations included players of different ranking
(i.e., starter, back up, or bench warmer). In addition the athletic situations involved a

number of different game situations, such as close or blow out games, winning, and
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losing. Ransone and Dunn-Bennett (1999) used the GSDS to assess the decision making
of high school coaches from 15 different sports. For this study slight adjustments were
made to the GSDS to make all of the situations relevant to football.

Injury Report Form

After evaluation of all injuries, a Certified Athletic Trainer (ATC) filled out the
injury report form (Appendix H). This form documented the date, weather conditions,
and player position at the time of the injury; the location, evaluation, and severity of the
injury; and what action was taken at the time of injury (player returned immediately,
player returned after resting, player sat out, player was taken to hospital by parents, or
player was transported to the hospital via ambulance).

P.REPARE. Program

The P.R.E.P.A.R.E. (Pre-plan, Recognize, Emergency Plan, Principles of First
Aid, ABC’s, Return to Play, and Enjoy) program was offered, free of charge, to all youth
football coaches in the selected programs. P.R.E.P.A.R.E. is an online sports safety
course aimed at educating coaches on how to prevent common injuries, how to recognize
symptoms of potentially dangerous conditions, and how to respond in emergency
situations.

There were six elements of the P.R.E.P.A.R.E. program that were stressed and
monitored by the ATC on site. The first element was that each team of coaches were to
develop an emergency action plan for both practices and home games. The emergency
action plan should have addressed areas such as:

Where is there a phone to call 911?

If there is a pay phone, where is change to make that call?
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Who will make the call to 911?

Who will stay with the athlete?

Who will contact the parents?

Who will call absent parents if a child needs to go to the hospital?

What is the best way to access the field?

Who will meet the ambulance?

Who will unlock the gate/door?

Who will get the medical records of the athlete?

Who will control the scene?

Adjustment to heat and activity was the area of concern for the second element.
Coaches followed the recommended plan of gradual activity levels for the first five days
of practice. The recommended activity levels were as follows:

Day 1: Light activity for 30 minutes

Day 2: Light activity for 45 minutes

Day 3: Light activity for 30 minutes and moderate for 15 minutes

Day 4: Light activity for 15 minutes and moderate for 30 minutes

Day 5: Moderate activity for 45 minutes

Recommended water breaks were the third element of the program that was
stressed and monitored. The P.R.E.P.A.R.E. program recommends that children be given
water breaks every 10-20 minutes.

The fourth element was that coaches conduct a proper warm-up and stretching
routine. The P.R.E.P.A.R.E. program recommends a five minute gradual warm up

followed by 10 minutes of stretching. Each stretch should have been held for 30 seconds.
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The areas to be stretched were: the neck, shoulders, back, hip/groin, hamstrings,
quadriceps, and calves. Appendix I illustrates each of the stretches that were performed.

The fifth element of the program was that all teams had a stocked first-aid kit.
Appendix J lists the items that are recommended by NCSS for a first aid kit. The first aid
kit was to be kept with all of the other team football gear.

The last element deals with coaches having handy access to the signs and
symptoms of the major injuries/illness. Each coach was given a set of cards that covered
the signs and symptoms of specific injuries and what to do to manage those injuries
(Appendix K). These cards were to be kept in the first aid kit.

The elements were stressed and monitored by the ATC on site. Each team of
coaches was responsible for developing and giving a copy of their emergency action plan
to the ATC. The ATC reviewed the plan and made any recommendations if needed. The
ATC kept a copy of the emergency action plan, and so did the coaches (to be kept in the
first aid kit). The program officials agreed to gradual activity recommendations. Each
coach was given a copy of the recommendations and their compliance was monitored by
the ATC on site and the program directors. One coach for each team was to be in charge
of keeping the schedule of water breaks. The ATC checked to make sure that all teams
were given a water break every 10-20 minutes. The coaches were expected to provide
their players with a gradual warm-up. The ATC on site monitored this activity and if
necessary made recommendations to the coaches that are conducting the warm-up. Each
coach was be given a copy of the stretches that were to be completed as part of the
stretching routine. Appendix I illustrates the stretches. The ATC went over the stretches

with the coaches to make sure that they instructed the children properly. The ATC on
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site monitored that the stretches were done correctly and for the proper amount of time.
The ATC checked to make sure that the first aid kit was stocked and that the
signs/symptoms cards were being kept in the first aid kit.

If the ATC found that a coach was not conducting practice in accordance to the
recommendations, and the ATC tried to intervene, a program official was contacted. The
program official and the ATC worked with the coach in such a way as that they may have
met the recommendations.

Certified Athletic Trainer Monitoring System

The coaches were given a template for an emergency action plan (Appendix L).
The coaches were to complete the emergency action plan, according to the
recommendations of the P.R.E.P.A R.E. program, and present their plan to the ATC on
site. The ATC evaluated the plan and to make sure that all of the major areas (mentioned
above) were covered. If the plan was deemed adequate, the ATC informed the coach to
keep a copy of the plan in the first aid kit at all times. The ATC also kept two copies of
the plan; one to keep with her at all times, and the other copy for research documentation.

The daily activity check off-sheet (Appendix M) was used to monitor that each
team was completing a gradual warm-up, the recommended stretching routine, and
recommended water break schedule. Through visible observation the ATC monitored
that each team was completing a gradual warm-up and proper stretching routine. The
ATC inquired from the coach how often water breaks were being given.

The gradual activity sheet (Appendix N) was used to make sure that each team
was following the recommended gradual activity plan. The ATC consulted with each

team for the first five days of practice, and inquired about the amount and the level of
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exertion of the activities completed during practice. Additionally, the ATC visibly
monitored to make sure the coaches were following the gradual activity plan.

The ATC consulted and checked the first aid kits that were provided by the two
programs. The coaches were to check the first aid kits on regular bases to make sure that
all of the necessary items were present. Appendix O contains the check off sheet for the
first aid kits.

P.REPARE. Examination

The NCSS developed the P.R.E.P.A.R.E. Examination (Appendix P) in 2002 to
measure an individual’s proficiency after completing each module of the P.R.E.P.A.R.E.
program. The test consists of 70 questions. In order to earn the coaching certificate the
coach must receive a score of 70% or higher on each module. This test is part of the
P.R.E.P.A.R.E. program which is an online injury prevention and first aid training.
P.R.E.P.A.RE. Program Evaluation

At the end of the season the youth football coaches who took the P.R.E.P.A.R.E.
program completed an evaluation of the program (Appendix Q). Coaches were to present
their opinions concerning their satisfaction of the program, method of delivery,
applicability of material, how often they utilized the knowledge that they gained, and
their recommendations on improving the program.

Injury Definition

This study utilized the operational definition used in the NATA Injury

Surveillance Study (Powell & Barber-Foss, 1999):

e Any injury that causes cessation of participation in the current game or practice
and prevents the player’s return to that session.
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* Any injury that causes cessation of a player’s customary participation on the day
following the day of onset.

e Any fracture that occurs, even though the athlete does not miss any regularly
scheduled session.

e Any dental injury, including filling, luxations, and fractures.

e Any mild brain injury that requires cessation of a player’s participation for
observation before returning, either in the current session or the next session.

Injury Severity

Time loss (TL) injuries were classified as minor, moderate, or major/severe.
Severity was based upon the number of calendar days lost due to the injury: minor <7
days, moderate 8-21 days, and major/severe >21 days (Powell & Barber-Foss, 1999).
Non-time-loss (NTL) injuries are injuries that the ATC evaluated but the participant was
able to return without any restrictions.

Data Collection Procedures

This study was conducted during the 2005 football season. The participants were
youth football players and coaches from two Mid-Michigan programs that participated in
the Mid-Michigan Pony Football League, Inc. The programs were selected based upon
community support, participant willingness, previous participation in research, and
proximity to the research institution.

This study was part of an on going research study that was examining the injury
rates in youth football. That study had been approved by the University Committee on
Research Involving Human Subjects (UCRIHS) and approval was gained for the addition

of this aspect to the study (Appendix A).
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Recruitment of Youth Football Coach Participants

At a meeting with the researcher and the research assistants, the presidents of the
two programs were presented with the opportunity for their communities to participate in
this study. At that meeting the presidents were provided with the overall study design,
what participation involved, and the benefits and risks of participation.

After obtaining the permission of the two program presidents, there were
meetings with the coaches from each town. At that time the researcher and research
assistants presented the opportunity to participate in this study to the coaches. A
description of the study, what involvement entailed, and the benefits and risks of
participation were presented to the coaches. The P.R.E.P.A.R.E. program was offered,
free of charge, to all the coaches. If a coach did not have internet access, access would
have been provided for completion of the P.R.E.P.A.R.E. program. If a coach did not
wish to take the P.R.E.P.A.R.E. program, he/she was still able to participate, as controls,
by completing the P.R.E.P.A.R.E. examination once and the GSDS twice (once at the
beginning and once at the end) during the season. The participants had an opportunity to
ask any questions about the study. Once all questions had been answered the participants
were then asked to sign the consent form (Appendix A) indicating whether they agreed or
declined to participate in the study. Coaches may have chosen to withdraw their consent
at any time prior, during, or after the collection of data.

Recruitment of Player Participants

At the beginning of the 2005 season when the players were receiving their

equipment they were introduced to the researcher and research assistants. In addition to

receiving their equipment each player’s name, height, and weight were recorded
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(Appendix D). If the parent(s) of the football player were present, they too were
introduced to the Researcher/Certified Athlctic Trainer (ATC) that would be working in
their town. The ATC provided a brief overview of the study, what participation entailed,
and the benefits and risks of participation. It was stressed that if they did not wish to
participate, and their child was to get injured, the ATC would still care for them. The
parent(s) were given a chance to ask any questions that they might have at that time.
After the questions were answered, the parent(s) were given the consent form (Appendix
B) to either complete at that time or to return it to the ATC at their earliest convenience.
If the parent(s) of the player were not present at equipment hand out, the player was
given a consent form to give to his/her parent(s).

Program officials recommended that within the first two weeks of practice that
each team have a parents’ meeting. The ATC was present at all of those meetings. The
coach introduced and provided the ATC a few moments to provide a brief overview of
the study, what participation entailed, and the benefits and risks of participation. After
which the ATC provided the parents time to ask questions. Once all questions were
answered the consent forms were distributed to those parents who had not already
completed and returned the consent forms. Parents were asked to complete the consent
form and return it to the ATC at their earliest convenience.

Background Information

The research procedures that had been used for the previous five years, and
previously approved by UCRIHS, for the youth football injury surveillance study were
followed. The original agreement, made between the institution and the two programs

was that all injuries would be evaluated and recorded by an ATC and all players’ heights
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and weights’ would be recorded. Parental/legal guardian consent was attained for the
youth football players to participate in this study. The youth football player consent form
(Appendix B) that the parent(s) or legal guardian(s) of the football player signed gave
consent for their child to fill out a survey of perceived risk, provided sporting history,
sports injury history, and biological parental heights. The assent form (Appendix C) that
the youth football player signed, acknowledged that he/she was willing to participate in
the study.

Utilizing the height and weight measurements the players’ body mass index
(BMI) was calculated. Height, weight, and BMI provide information about player size
and physique and may be used as risk factors for injury. Biological parental height was
obtained from the parent(s) of the player. Midparent height along with player’s decimal
age, current height, and current weight were entered into an Excel (Microsoft)
spreadsheet. To determine the player’s predicted adult height, using the method
developed by Roche, Tyleshevski, & Rogers (1983), the player’s current height was
divided by their predicted adult height to attain a percentage of adult stature attained.
This measurement has been used as an indicator of biological maturity (Malina,
Cumming, Morano, Barron, & Miller, 2005; Malina & Beunen, 1996; Malina &
Bouchard, 2004)
Game Situation Data Sheet Data Collection

The coaches who agreed to participate in the evaluation of when coaches return
an injured athlete to competition completed the GSDS twice during the season. After
signing the consent form and at the end of the season, all participating coaches completed

the GSDS.

61



§¢



P.R.E.P.ARE. Data Collection

The coaches who agreed to participate in the injury prevention program were
given instructions on how to access the P.R.E.P.A .R.E. program. The P.R.E.P.A.R.E.
program is a password restricted web-site program. Coaches were encouraged to
complete the P.R.E.P.A.R.E. program by the end of the second week of football practice.
The P.R.E.P.A.R.E. program is designed such that a coach could log on at any time
he/she wished and complete the modules. If a coach wished to continue the program at a
later time, he/she was able to bookmark the place and return to that spot next time. At the
end of each module there were five practice questions, a review, and then the
examination on that module.

Upon successful completion of the P.R.E.P.A.R.E. program the coach earned a
certificate. Once a coach had successfully completed the P.R.E.P.A.R.E. program his/her
name was placed on a list by the NCSS. NCSS provided the researcher a list of coaches
who took the program. Once all of the coaches had successfully completed the program,
the researcher contacted NCSS to gain the results of the P.R.E.P.A.R.E. examination.
The results of the examination were entered into SPSS.

At the end of the season the coaches who did not take the program (NPCs) were
given a packet that contained the demographic sheet, the second GSDS, and the
P.R.E.P.A R.E. examination. Coaches were instructed to complete this packet and return
it to the ATC. If coaches did not return their packet in a timely manner, a packet was
mailed to them with a self-addressed stamped envelope.

The P.R.E.P.A.R.E. coaches (PCs) were also given a packet at the end of the

season. Their packet contained the coaches” demographic sheet, the second GSDS, and
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the P.R.E.P.A.R.E. Evaluation Form, and a Coaches’ Information Sheet. The Coaches’
Information Sheet asked the coaches to provide their home address. Approximately three
months after they completed the P.R.E.P.A.R.E. program they were mailed the
P.R.E.P.A.R.E. examination.

Approximately three months after the coaches took the P.R.E.P.A.R.E. program
they were mailed a packet to complete. Contained within this packet was the
P.R.E.P.A R.E. examination and the NCSS Information Sheet. The NCSS Information
Sheet inquired about the coaches username (email) and password that they utilized for the
program. This information was needed to gain access to the PCs first examination
results.

Due to low responses from both the NPCs and the PCs in returning all of the
materials, an incentive was offered. Prior to the incentive being offered 36 (65.45%)
NPCs and 10 (52.63%) PCs had completed all of the necessary paperwork. MSU
Women’s Basketball or Men’s Hockey tickets were offered. Coaches who completed all
of the paperwork were randomly mailed either two basketball or hockey tickets. The
coaches had a one in four chance of receiving the hockey tickets. This incentive
dramatically increased the return rate as all of the information requested was returned.

Injury Surveillance

Throughout the 2005 football season an ATC was present at all practices and
home games. For each practice and game, the ATC counted the number of football
players present and participating, to determine the athlete exposures (AE). If the game
was an away game, on the next day of practice the ATC asked the coach for the number

of players present and participating in the game. The ATC was to evaluate and record
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any injuries that they were presented. At the time of injury the ATC determined what
action needed to be taken in the best interest of the child. If an injury occurred at an
away game, the coach notified the ATC of the injury at the next practice session. At that
time the ATC gathered the injury information from the participant and evaluated the
injury. If the child was withheld from returning, or withheld on a subsequent day, the
ATC kept a running tab of the number of days that the athlete was unable to participate in
football. After an evaluation of all injuries the ATC completed an Injury Form
(Appendix E). After the season all injuries were entered into the existing youth football
injury database. The youth football injury database is comprised of all players and player
demographics, injuries, injury severity, and action taken.
Statistical Methods

Player descriptive statistics were calculated

At the end of the season, the means and standard deviations of the player
demographics were calculated. Descriptive statistics were calculated for player height,
weight, BMI, and percentage of predicted adult height attained. These data were used to
summarize participant characteristics.
Test for Heterogeneity of Players

In order to compare the injury rates in the youth football players, the researcher
had to make sure that the previous five years and the current year showed no variation in
player descriptive statistics. Analysis of variance (ANOVA) was used to compare the
player characteristics (weight, height, BMI, percent of predicted adult height attained) for

the first five years to the player characteristics for the current year.
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Injury Patterns

The TL and NTL injuries were tabulated. Percentages were calculated by setting
(practice or game). Injury rates were determined. Injury rate was the number of injuries
divided by the total number of athlete exposures (AE). Injury rates were expressed per
1000 AE.

TL and NTL injury rates (IR) were estimated by incidence rates (Powell and
Barber-Foss, 1999). Incidence rates were best suited for this analysis because it
considers not only the injury but also the opportunity to be injured (athlete exposures or
number of athletes). For this study the number of injuries per 1000 athlete exposures
were calculated as follows:

e TLIR = Number of TL Injuries/1000 athlete exposures
e NTLIR = Number of NTL Injuries/1000 athlete exposures

(Each practice or game is considered an exposure. Exposure data were collected by
counting the number of players present at every practice and game.)

The particular injury rate for TL and NTL injuries in practices and games were computed
as follows:

e Practice TLIR = Number of TL injuries during practice/1000 practice athlete
exposures

e Game TLIR = Number of TL injuries during games/1000 athlete game exposures

e Practice NTLIR = Number of NTL injuries during practice/1000 practice athlete
exposures

e Game NTLIR = Number of NTL injuries during games/1000 athlete game
exposures

To test the first hypothesis, the TLs injury rate in the 2005 football season will be
significantly less than the time loss injury rates of the 2000-2004 football seasons, the

TLIR during the 2005 season was compared to the TLIR during the 2000-2004 seasons.
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An incidence density ratio (IDR) presents information regarding how much more likely
injuries are to happen in one situation as compared to another situation. An IDR of 1
indicates that there was no difference in the TLIR between the 2005 season and the 2000-
2004 seasons. An IDR greater than one indicates that 2005 season had a higher injury
rate, while an IDR of less than one indicates that the 2000-2004 seasons had higher injury
rate. A 95% confidence interval was computed using the method described by Motulsky

(1995). The method described by Motulsky (1995) is as follows:

e Approximate 95% CI = (p-1.96,/p(1- p)/N) to (p+1.964p(1- p)/N)

Where p = proportion and 95% confidence interval will be computed as follows:

There are three assumptions to using this equation. The first assumption is that
the subjects are randomly sclected from a population or that they are at least
representative of the population. The second assumption deals with subjects being
chosen independently of the rest. The last assumption is that the difference between the
two groups is the exposure to the risk factor. In the current study the youth football
players are a representative sample of all youth football players in the mid-Michigan area.
The second assumption does not really apply to the current study. And lastly, the only
known difference between the two groups was being coached by coaches that took the
P.R.E.P.A R.E. program and the six elements being instituted. A number of tests to
check for heterogeneity of players was conducted to ensure that there were no differences
in physical attributes of the youth football players.

The TL IDR was computed as follows

e TLIR for the First Five Years/TLIR of Current Year
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The IDR and 95% confidence interval was computed for practices and games
individually:

e Practice TLIR First Five Years/Practice TLIR of Current Year

e Game TLIR First Five Years/Game TLIR of Current Year

To test the second hypothesis, the NTLIR in the 2005 football season will be

significantly less than the non-time-loss injury rates during the 2000-2004 football
seasons, the same calculations that were performed on the TL injuries were computed for
the NTL injuries. Those calculations are as follows:

e Practice NTLIR First Five Years/Practice NTLIR of Current Year

e Game NTLIR First Five Years/Game NTLIR of Current Year
P.R.E.P.A.RE. Examination

To examine the research question concerning what areas of first aid and injury

prevention coaches’ are proficient at and lacking in, a number of comparisons were
made. NCSS was contacted for the results of the first P.R.E.P.A.R.E. examination. The
overall and module specific means and standard deviations were computed. Due to
computer technicalities NCSS was unable to provide the results of each of the individual
questions for the first examination that the PCs took. Only the overall and module
specific results were provided. An ANOVA was used to make a comparison of the
overall and module specific means between the two tests that the PCs took. Overall and
module specific means and standard deviations were computed for the second test the
PCs took and the first test the NPCs took. Additionally each question was analyzed to
determine the percentage of coaches answering correctly. Fisher's Exact Test was

utilized to compare the frequency of PCs to NPCs correctly answering a number of the
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questions contained within the P.R.E.P.A .R.E. examination. Fisher’s Exact Test was
used in place of Chi-Square due to the low cell values (<5). Questions in which it was
apparent that there was no significant difference in the frequency of PCs and NPCs
providing the correct answer (very high percentage of both correctly answering), Fisher’s
Exact Test was not conducted.
P.RE.PARE. Evaluation

To examine the research question, what are the coaches’ opinions of the
P.R.E.P.A.R.E. program, the PCs opinions were tabulated. Percentages were calculated
for satisfaction level, amount of material learned, opinions on delivery method, how often
the information was used, ranking of each module, preparedness to prevent injuries and
respond to an emergency situation, and interest in taking a sports specific injury
prevention and first aid program.
Game Situation Data Sheet

Percentages were calculated for when coaches returned injured players to
competition based upon playing status and game situation. 7o examine the research
question of do coaches’ decisions to return an injured athlete change after taking the
P.R.E.PARE. program, McNemar'’s Test was conducted. McNemar’s Test was used
due to the fact that the data were not independent. The significance level was set at
p=0.05. If there was an overall significant finding, the researcher examined the cells to

determine where the difference laid.
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CHAPTER IV
Results

Two hypotheses and three research questions guided this study. The hypotheses
proposed that the time-loss (TL) and the non-time-loss (NTL) injury rates would be
significantly lower in the 2005 football season when compared to the 2000-2004 football
seasons. The research questions inquired about (a) the areas of first aid and injury
prevention in which the coaches were proficient and lacking as measured by the
P.R.E.P.A.R.E. examination, (b) the coaches’ opinions of the P.R.E.P.A.R.E. program,
(c) the change, if any in coaches’ decisions, as determined by the Game Situation Data
Sheet (GSDS), to return an injured athlete to competition after taking the P.R.E.P.A.R.E.
program. The results are organized into six sections: participant demographics, injury
rates, first aid and injury prevention knowledge, certified athletic trainer’s (ATC)
monitoring system, P.R.E.P.A.R.E. evaluation, and GSDS. Participant demographics and
statistical testing of homogeneity of players are presented in the first section. The injury
rates section addresses the two research hypotheses. The first aid and injury prevention
knowledge section provides the results to answer the research question concerned with
the areas in which coaches are proficient and lacking. The fourth section, the ATC
monitoring system, provides the information about the implementation of the six
elements that were being stressed from the P.R.E.P.A.R.E. program. The fifth section,
P.R.E.P.A.R.E. evaluation, is devoted to the coaches’ opinions of the P.R.E.P.A.R.E.
program. Lastly, the section entitled GSDS reveals the results of the coaches’ decisions

on returning an injured athlete to competition.
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Participant Demographics

Football Coaches

A total of 55 youth football coaches participated in this study. One of the coaches
was actually a program administrator who oversaw the daily operation of one of the two
programs examined in this study. The mean age of the participants was 40.25 years (SD
= 7.59) with a range of ages of 15-61. Two of the coaches did not report their age. For
the one participant that was a minor, consent was given by his father who was also one of
the coaches who participated. Fifty-four participants were male and one participant was
female. Table S presents the means and standard deviations of the coaches’ age by
whether or not they took the P.R.E.P.A R.E. program (PROGRAM). A one-way
ANOVA was run with PROGRAM as the independent variable and age as the dependent
variable and revealed no significant difference, F (1, 51) = 1.287, p = 0.262 in age based
upon PROGRAM.
Table §

Coaches’ Age by PROGRAM

P.R.EEP.AR.E. N Range Mean SD .
Yes 18 33-61 41.89 7.03
No 35 15-59 39.40 7.82

The mean years of coaching experience was 7.09 (SD = 6.274), with a range of 0-
36 years (Table 6). No significant difference was found when a one-way ANOVA with
PROGRAM as the independent variable and years of coaching experience as the

dependent variable, F (1, 52) = 1.640, p = 0.206, was conducted.
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Table 6

Years of Being a Youth Coach by PROGRAM

P.R.E.P.AR.E. N Range Mean SD
Yes 18 0-15 5.56 4.12
No 35 0-36 7.86 7.04

The youth football coaches reported an average of 4.13 years (SD = 4.52) of
youth football coaching experience which ranged from 0-29 (Table 7). A one-way
ANOVA with whether or not the coach took the program as the independent variable and
years of being a youth football coach as the dependent variable revealed no significant
difference, F (1, 52) = 1.091, p = 0.301.

Table 7

Years of Being a Youth Football Coach by PROGRAM

PR.E.P.AR.E. N Range Mean SD
Yes 18* 0-12 3.22 3.10
No 36 0-29 4.58 5.06

*excluding one participant because he/she was an administrator

Almost 45% of the coaches reported having either a high school
diploma/equivalent or were in the process of attaining one. The breakdown of the
educational background information of the participants by program is reported in Table 8.
The proportions of coaches in the varying educational categories was not significantly

different, Chi-Square (3, N = 54) = 3.407, p = 0.333 by PROGRAM.
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Table 8

Educational Background of Coaches by PROGRAM

N P.R.E.P.AR.E. o
Type of Training Yes No Total %
High School
Diploma/Equivalent or in 9 16 25 44.64
process for Diploma
Associates Degree 4 4 8 14.29
Bachelors Degree 4 14 18 32.14
Advanced Degree 2 1 3 5.36
Missing 1 1 2 3.57
Total 20 36 56 100.00

Sixteen (28.6%) coaches reported having been trained in American Red Cross
First Aid, 18 (32.1%) by the American Red Cross in CPR, five (8.9%) by American
Heart CPR, four (7.1%) as an Emergency Medical Technician, and three (5.4%) in
paramedical training. Ten (17.9%) coaches reported having another type of first aid
training. Surprisingly, though, 25 (44.6%) of the coaches reported no formal first aid
training. Table 9 presents the types of first aid training the coaches had by PROGRAM.
Chi-Square analysis was conducted on the different types of first aid and CPR training by
PROGRAM. There was no significant difference in the types of first aid and CPR
training between the two groups of coaches. Table 10 illustrates the Pearson Chi-Square
value and the probability for each of the types of training. Thirteen (23.2%) coaches
reported being currently certified in First Aid, 4 PCs and 9 NPCs. Additionally, 19

(33.9%) coaches reported being currently certified in CPR. There were significant
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differences in the number of coaches that were currently certified in First Aid or CPR by
PROGRAM (Table 11).
Table 9

Types of First Aid and CPR Training by PROGRAM

PREPARE

Type of Training Yes No Total %
American Red Cross First Aid 7 9 16 28.47
American Red Cross CPR 7 11 18 32.14
American Heart CPR 1 4 5 8.93
Emegerey Mot T
Paramedical Training 2 1 3 5.36
Other Training 4 1 5 8.93
None 6 19 25 44.64
Total 27* 48** 76" 137.39"

* total exceeds 20 because a coach could have had training in more than one category

** total exceeds 36 because a coach could have had training in more than one category

* total exceeds 56 because a coach could have had training in more than one category

** total exceeds 100% because a coach could have had training in more than one category
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Table 10

Pearson Chi-Square for Various Types of First Aid Training by PROGRAM.

Situation Pearson Chi-Square df p
Value

American Red Cross First Aid 0.845 1 0.358
American Red Cross CPR 0.223 1 0.637
American Heart CPR 0.515 1 0.473
Emergency Medical Technician 0.174 1 0.677
Paramedical Training 1.448 1 0.229
Other Training 0.161 1 0.688
Table 11

Pearson Chi-Square for Current First Aid or CPR Certification by PROGRAM.

Pearson Chi-Square

Question Value df p
Currently certified in first aid 0.058 1 0.003*
Currently certified in CPR 4.199 1 0.040*

* significant at the p = 0.05 level.
Youth Football Players
A total of 1,295 youth football players participated during the six years of this

study. Table 12 presents the number of athletes participating in the various years of the
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study. The sum of the number of athletes that participated in the various seasons exceeds
1,295 due to some of the athletes participating in more than one season.
Table 12

Number of Youth Football Players during Each Season

Year of Study Number of Athletes
2000 358

2001 363

2002 359

2003 421

2004 447

2005 484

Total 2432*

* total exceeds 1,295 because some athletes participated more than one year

The mean age of the participants over the six years was 11.49 (SD = 1.34),
ranging from 8.10-14.64 years old. The exact age was not known for all athletes. Table
13 presents the age mean, range, and standard deviations for the various years of the
study for the athletes whose ages were known. A one-way ANOVA with age as the
dependent variable and season as the independent variable revealed no significant
differences in the ages of the athletes over the six years of the study, F (1,5) =2.059, p =

0.068.
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Table 13

Youth Football Players’ Age by Season

Season N Range Mean SD

2000 350 8.93-14.20 11.543 1.306
2001 328 8.72-14.62 11.448 1.343
2002 328 8.64-14.58 11.294 1.276
2003 363 8.73-14.41 11.566 1.327
2004 409 8.10-14.47 11.551 1.377
2005 413 8.39-14.64 11.524 1.365

The mean weight of the participants over the six years was 49.09 kg (SD =
16.90), ranging from 23.40-131.80 kg. Some of the athletes were not measured due to
unavailability on measurement days. Table 14 presents the mean, range, and standard
deviations for weight, by grade, of the various years of the study. A one-way ANOVA
with weight as the dependent variable and season as the independent variable revealed
that there were no significant differences in the athletes” weights over the six years of the

study, F (1,5) = 0.720, p = 0.609.
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Table 14

Youth Football Players’ Weight (kg) by Grade and Season

Grade Year N Range Mean SD
2000 129 25.0-79.2 41.902 12.118
2001 121 23.4-77.0 38.790 9.799
4th_sth 2002 130 24.2-78.0 39.992 10.392
2003 141 23.6-81.4 41.424 11.221
2004 162 25.6-108.0 40.449 11.224
2005 163 24.0-96.2 40.207 11.034
2000 83 31.2-93.6 48.528 13.109
2001 91 31.0-93.6 50.637 14.566
6 2002 76 30.0-82.8 44.871 10.639
2003 108 25.8-102.4 46.391 13.394
2004 94 26.8-98.8 52.681 15.593
2005 107 30.0-96.2 46.036 10.885
2000 97 35.0-99.0 55.858 13.569
2001 81 31.6-104.0 56.478 14.321
7th 2002 82 33.6-101.4 57.759 16.248
2003 97 31.8-117.8 53.396 15.749
2004 114 27.8-111.8 53.440 16.287
2005 98 29.0-103.7 58.036 15.639
2000 121 23.4-77.0 67.089 15.813
2001 38 44.2-105.0 62.558 15.053
gth 2002 29 42.4-112.4 59.048 17.156
2003 59 38.2-108.4 65.786 17.557
2004 58 31.8-131.8 63.250 19.930
2005 73 35.6-130.6 60.586 18.103

Participants’ mean height over the six years was 150.039 cm (SD = 11.425),
ranging from 121.7-186.5 cm. Some of the athletes were not measured due to
unavailability on measurement days. Table 15 presents the mean, range, and standard
deviations for height, by grade, of the various years of the study. A one-way ANOVA

with height as the dependent variable and season as the independent variable revealed
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that there was no significant differences in the heights of the athletes over the six years of
the study, F (1,5) = 2.036, p = 0.071.
Table 15

Youth Football Players’ Height (cm) by Grade and Season

Grade Year N Range Mean SD
2000 125 123.1-163.2 142.122 7.748
2001 122 121.8-157.8 139.018 7.169
4th_gth 2002 129 121.7-157.6 140.783 6.961
2003 141 127.9-159.3 141.676 6.296
2004 162 124.9-161.7 141.019 6.763
2005 163 124.0-160.3 140.900 7.229
2000 84 137.0-169.2 150.556 6.936
2001 91 131.2-172.2 150.468 8.249
6" 2002 76 132.5-172.1 147.676 6.784
2003 108 132.3-175.4 149.040 7.537
2004 94 127.6-171.1 151.129 7.680
2005 107 130.5-170.2 149.2 6.711
2000 93 145.0-178.2 158.465 7.445
2001 81 138.1-180.5 157.675 7.966
th 2002 82 135.1-172.0 156.445 8.615
2003 97 138.4-177.0 155.040 7.887
2004 114 134.4-180.9 155.824 8.607
2005 98 134.6-177.4 158.541 8.731
2000 35 148.7-181.0 167.089 7.464
2001 38 150.5-181.7 165.087 6.537
gth 2002 29 152.2-186.2 163.917 8.388
2003 59 142.8-184.0 164.063 9.801
2004 58 142.4-180.9 163.372 7974
2005 73 141.6-186.5 162.132 8.012

Percent of predicted adult height (PPAH) was used as an indicator of maturity.
An athlete with a higher the percentage is considered more physically mature than an
athlete with a lower percentage. The mean percent of attained height was 83.966 (SD =

4.975), ranging from 73.05-98.52. Table 16 presents the mean, range, and standard
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deviations for PPAH, by grade, of the various years of the study. A one-way ANOVA
with PPAH as the dependent variable and scason as the independent variable revealed
that there was not a significant difference in the PPAH of the athletes over the six years
of the study, F (1,5) = 1.228, p = 0.293.

Table 16

Youth Football Player's PPAH by Grade and Season

Grade Year N (% l;{i?";:a%znce) Mean SD
2000 108 74.20-86.57 (12.37) 79.632 2.727
2001 104 74.04-85.37 (11.33) 78.762 2.504
4th_gth 2002 114 74.47-84.83 (10.36) 78.994 2.226
2003 119 73.92-86.05 (12.13) 79.362 2.668
2004 139 73.90-85.22 (11.32) 79.063 2.231
2005 139 73.05-86.53 (13.48) 79.140 2.709
2000 68 78.59-89.16 (10.57) 83.734 2.381
2001 85 78.14-95.60 (17.46) 84.266 2.840
6 2002 71 78.40-91.57 (13.17) 83.114 2.521
2003 89 78.43-90.58 (12.15) 83.125 2.222
2004 84 78.00-90.18 (12.18) 84.143 2.723
2005 102 78.45-88.88 (10.43) 83.158 2.070
2000 85 82.47-95.67 (13.20) 87.819 2.623
2001 78 80.57-95.71 (15.14) 87.267 2.796
th 2002 80 81.81-98.52 (16.71) 87.322 3.052
2003 88 79.90-91.39 (11.49) 86.532 2.808
2004 105 80.61-93.74 (13.13) 86.985 2.834
2005 93 81.03-96.22 (15.19) 87.942 2.794
2000 29 83.48-95.87 (12.39) 91.765 2.968
2001 38 85.85-96.35 (10.50) 90.962 2.652
gth 2002 27 84.99-97.41 (12.42) 90.474 2.843
2003 55 84.93-97.29 (12.36) 90.930 2.707
2004 55 84.08-98.15 (14.07) 91.054 3.124
2005 71 82.68-97.73 (15.05) 90.476 2.954

Examining the range of PPAH by grade indicates that there is a larger spread

between the most immature and most mature player as grade increases. This finding is
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expected due to the differences in the timing of biological maturity between children. If
6" and 7" graders were to play on the same team, the largest difference in maturity would
be 20.12%. This finding highlights the significance of placing children of the same grade
on the same team. What is surprising is that, for five of the six years, the most mature
4'h_sth grader was more mature than the least mature eight grader.

A sub sample of the youth football players were examined for skeletal maturity
and comparison to the CDC Growth Charts for boys 2 to 20 for stature-for-age and
weight-for-age (Ogden, Kuczumarski, Flegal, Mei, Guo, et al., 2002). Dompier (2005)
found that the sub sample was slightly advanced in skeletal maturity. The difference
between the chronological age and skeletal age was 0.7 years. The subset was found to
be between the 50™ and 75™ percentiles for stature and between the 75" and 90"
percentiles for weight (Dompier, 2005).

Injury Rates
Exposures

To compute injury rates it is necessary to know the number of athlete exposures
(AE) for the various years. An AE is one athlete participating in one practice or game (an
opportunity to be injured). During the 2000-2004 seasons the total AE was 67,456

(55,936 practice and 11,520 game, see Table 17 and Appendix R).
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Table 17

Practice and Game Athlete Exposure Data for the 2000-2004 Seasons

Town A Town B Total
Grade Practice = Game Practice Game Practice =~ Game
4.5t 10,831 2,259 9,511 1,849 20,342 4,108
6" 7,194 1,434 6,468 1,252 13,662 2,686
7" 7,636 1,647 7,064 1,476 14,700 3,123
g" 7,232 1,603 0 0 7,232 1,603
Total 32,893 6,943 23,043 4,577 55,936 11,520

During the 2005 season there was a total of 16,100 AE (13,416 practice and 2,684
game) for the two towns combined. Table 18 illustrates the number of practice and game
AE by town and grade for the 2005 season.

Table 18

Practice and Game Athlete Exposure Data for the 2005 Season

Town A Town B Total
Grade Practice Game  Practice = Game  Practice =~ Game
45" 2,731 453 2,112 480 4,843 933
6" 1,955 372 1,441 257 3,396 629
7" 1,906 396 1,014 228 2,920 624
g" 2,257 498 0 0 2,257 498
Total 8,849 1,719 4,567 965 13,416 2,684

Time-Loss Injury Rates

A TL injury was one in which the athlete did not return to play on the day of
injury or on the next day. A total of 580 TL injuries occurred during the 2000-2004
seasons (Table 19 and Appendix S). The number of TL injuries divided by the number of

AE produced the TL injury rate (TLIR). There were 67,456 AE (Table 17) during the
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2000-2004 seasons. The overall TLIR for the 2000-2004 seasons was 8.6 per 1000 AE
(95% CI 7.93-9.32).
Table 19

Time-Loss Injury Data for the 2000-2004 Seasons by Town and Grade

Grade Town A Town B Total
4'h_sth 82 43 125
6" 84 57 141
7t 93 88 181
gh 133 0 133
Total 392 188 580

A total of 114 TL injuries occurred during the 2005 season (Table 20). There
were 16,100 AE for the 2005 season (Table 18). The overall TLIR for the 2005 season
was 7.08 per 1000 AE (95% CI 5.9-8.5).

Table 20

Time-Loss Injury Data during the 2005 Season by Town and Grade

Grade Town A Town B Total
4h_sth 20 7 27
6" 16 9 25
7th 19 6 25
gth 37 0 37
Total 92 22 114

TLIRs between the 2000-2004 seasons and the 2005 season were compared as an
incidence density ratio (IDR). An IDR presents information regarding how much more

likely injuries are to happen in one situation as compared to another situation. An IDR of
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1 indicates that there is no difference in the 2000-2004 and 2005 injury rates. An IDR
greater than one indicates that the 2005 season had a higher injury rate, while an IDR of
less than one indicates that the 2000-2004 seasons had a higher injury rate. If the 95%
confidence interval (CI) includes 1, then there was not a significant difference between
injury rates. The TL IDR of the 2005 season compared to the 2000-2004 seasons was
0.82 (95% C1 0.67-1.01). Therefore, no significant difference was apparent in the TLIRs
between the 2005 scason and the 2000-2004 seasons.

In summary there were no significant differences between the 2000-2004 season
overall TLIR and the 2005 season overall TLIR. Table 21 depicts the number of TLIs,
AE, TLIRs, and TLI IDR for the seasons studied.

Table 21

Time-Loss Injury Rate Data for 2000-2004 & 2005 Seasons

Season Number of  Number of  Injury Rate (95% CI) IDR (95% CI)
Injuries AE per 1000 AE (compared to 2005)

2000-2004 580 67,456 8.60 (7.93-9.32) 0.82 (0.67-1.01)

2005 114 16,100 7.08 (5.90-8.50) Not applicable

Practice time-loss injury rates. There was a total of 399 practice TL injuries
(Table 22 and Appendix S) and 55,936 practice AE (Table 17) during the 2000-2004
seasons. The number of practice TL injuries during 2000-2004 divided by the number of
practice AE during that time produced the practice TLIR for the 2000-2004 seasons. The

practice TLIR for the 2000-2004 seasons was 7.13 per 1000 AE (95% C1 6.47-7.87).
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Table 22

Practice and Game Time-Loss Injury Data during the 2000-2004 Seasons

Town A Town B Total
Grade Practice Game Practice Game Practice Game
45" 52 30 34 9 86 39
6" 65 19 40 17 105 36
7h 56 37 62 26 118 63
gt 90 43 0 0 90 43
Total 263 129 136 52 399 181

A total of 85 practice TL injuries occurred during the 2005 season (Table 23).
There were 13,416 practice AE (Table 18) during the 2005 season. The overall TLIR for
the 2005 season was 6.34 per 1000 AE (95% CI 5.13-7.83). There was not a significant
difference in the practice TLIR between the 2000-2004 and the 2005 seasons, the practice
TL IDR of the 2005 season compared to the 2000-2004 seasons was 0.89 (95% CI 0.70-
1.12).
Table 23

Practice and Game Time-Loss Injury Data for the 2005 Season

Town A Town B Total
Grade Practice Game Practice Game Practice Game
gth_sth 17 3 5 2 22 5
6t 14 2 9 0 23 2
7' 11 8 5 1 16 9
gth 24 13 0 0 24 13
Total 66 26 19 3 85 29
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In summary there were no significant differences between the 2000-2004 seasons
practice TLIR and the 2005 season practice TLIR. Table 24 depicts the number of TLIs,
AE, TLIRs, and TLI IDRs for the seasons studied.

Table 24

Practice Time-Loss Injury Rate Data

Number of  Number of Injury Rate (95% CI) IDR (95% CI)

Season Injuries AE per 1000 AE (compared to 2005)
2000-2004 399 55,936 7.13 (6.47-7.87) 0.89 (0.70-1.12)
2005 85 13,416 6.34 (5.13-7.83) Not applicable

The practice TLIRs can be compared by town. Tables 25 and 26 present the
practice TL injury data for Towns A and B. There were no significant differences in the
practice TLIR by town between the 2000-2004 and 2005 seasons.

Table 25

Practice Time-Loss Injury Rate Data for Town A

Season Number of  Number of Injury Rate (95% CI) IDR (95% CI)
Injuries AE per 1000 AE (compared to 2005)

2000-2004 263 32,893 8.00 (7.09-9.12) 0.93 (0.71-1.22)

2005 66 8,849 7.46 (5.87-9.48) Not Applicable
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Table 26

Practice Time-Loss Injury, Rate Data for Town B

Season Number of  Number of  Injury Rate (95% CI) IDR (95% CI)
Injuries AE per 1000 AE (compared to 2005)

2000-2004 136 23,043 5.90 (4.99-6.98) 0.69 (0.43-1.11)

2005 19 4,567 4.16 (2.67-6.49) Not Applicable

In summary, there were no significant findings when comparing the practice TL
injuries between the seasons in the current study when combining the data from both
towns. Dividing the practice TL injuries by Town also revealed no significant
differences in the practice TL injuries in the 2000-2004 seasons compared to the 2005
season.

Game time-loss injury rates. During the 2000-2004 seasons the athletes
experienced 181 game TL injuries (Table 22 and Appendix S) and during the 2005
season 29 game TL injuries (Table 23) were suffered by the athletes. There were 11,520
AE (Table 17) during the 2000-2004 seasons and 2,684 (Table 18) in 2005. The game
TLIR for the 2000-2004 seasons was 15.71 per 1000 AE (95% CI 13.6-18.15) and 10.81
per 1000 AE (95% CI 7.53-15.47) for the 2005 season. The game TL IDR of the 2005
season compared to the 2000-2004 seasons was 0.69 (95% CI 0.47-1.02). No significant
differences were found comparing the overall game TLIRs between the 2000-2004

seasons to the 2005 season (Table 27).
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Table 27

Game Time-Loss Injury Rate Data

Season Number of  Number of  Injury Rate (95% CI) IDR (95% CI)
Injuries AE per 1000 AE (compared to 2005)

2000-2004 181 11,520 15.71 (13.60-18.15) 0.69 (0.47-1.02)

2005 29 2,684 10.81 (7.53-15.47) Not applicable

Comparisons were made for the game TLIRs for the previous seasons to the
current season by town. Tables 28 and 29 present the game TL injury data for Towns A
and B respectively. There was not a significant difference in game TLIRs between the
2000-2004 seasons and the 2005 season in Town A, but there was a significant difference
for Town B. To determine by how much more likely the athletes in the 2000-2004
seasons were to suffer a game TL injury, the 2000-2004 TLIR (11.41 per 1000 AE) was
divided by the 2005 TLIR (3.11 per 1000 AE). The TL IDR of the 2000-2004 season
compared to the 2005 season was 3.67 (95% CI 1.24-10.87). Thus the athletes during the
2000-2004 seasons were slightly more than 3 '2 times more likely to suffer a game TL
injury than the 2005 athletes.

Table 28

Game Time-Loss Injury Rate Data for Town A

Season Number of  Number of  Injury Rate (95% CI) IDR (95% CI)
Injuries AE per 1000 AE (compared to 2005)

2000-2004 129 6,943 18.58 (15.66-22.03) 0.81 (0.53-1.24)

2005 26 1,719 15.13 (10.34-22.07) Not Applicable

* significant at the p = 0.05 level
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Table 29

Game Time-Loss Injury Rate Data for Town B

Season Number of  Number of  Injury Rate (95% CI) IDR (95% CI)
Injuries AE per 1000 AE (compared to 2005)

2000-2004 52 4,557 11.41 (8.71-14.93) 0.27 (0.09-0.81)*

2005 3 965 3.11(1.06-9.10) Not Applicable

* significant at the p = 0.05 level

In summary, there was not a significant difference in the game TLIR between the
2000-2004 seasons and the 2005 season overall. Further examination revealed that there
were significantly more game TL injuries during the 2000-2004 season compared to the
2005 season in Town B. The 2000-2004 athletes in Town B were over 3 % times as
likely to have a game TL injury than the 2005 athletes.
Non-Time-Loss Injury Rates

A NTL injury was one in which the athlete was seen by the ATC but was able to
return to play. A total of 847 NTL injuries occurred during the 2000-2004 seasons (Table
30 and Appendix T). The number of NTL injuries divided by the AE produced the NTL
injury rate (NTLIR). There were 67,456 AE (Table 17) during the 2000-2004 seasons.
The overall NTLIR for the 2000-2004 seasons was 12.56 per 1000 AE (95% CI 11.74-

13.42).
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Table 30

Non-Time-Loss Injuries for the 2000-2004 Seasons by Town and Grade

Grade Town A Town B Total
gth_gth 92 168 260
6" 85 140 225
7th 83 188 271
gh 91 0 9]
Total 351 496 847

There was a total of 144 NTL injuries during the 2005 season (Table 31). In
2005, 16,100 AE (Table 18) occured. The overall NTLIR for the 2005 season was 8.94
per 1000 AE (95% CI 7.6-10.52).
Table 31

Non-Time-Loss Injuries for the 2005 Season by Town and Grade

Grade Town A Town B Total
4th_sth 17 23 40
6 30 20 50
7th 16 20 36
gth 18 0 18
Total 81 63 144

The NTLIRs of the 2005 season and the 2000-2004 seasons were compared as an
IDR. The overall NTL IDR was 0.71 (95% CI 0.60-0.85). To determine how much more
likely the athletes were to get a NTL injury during the 2000-2004 seasons, the NTLIR
(12.56 per 1000 AE) was divided by the 2005 NTLIR (8.94 per 1000 AE). The NTL IDR
of the 2000-2004 seasons compared to the 2005 season was 1.40 (95% CI 1.18-1.67).

Athletes during the 2000-2004 season were 40% more likely to suffer an injury than the
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2005 athletes. Table 32 summarizes the overall NTL injury information. Further
examination was conducted to determine in which session differences occurred.

Table 32

Non-Time-Loss Injury Rate Data

Season Number of  Number of  Injury Rate (95% CI) IDR (95% CI)
Injuries AE per 1000 AE (compared to 2005)

2000-2004 847 67,456 12.56 (11.74-13.42) 0.71 (0.60-0.85)*

2005 144 16,100 8.94 (7.60-10.52) Not applicable

Practice non-time-loss injury rates. Results show a total of 542 practice NTL
injuries (Table 33 and Appendix T) and 55,936 practice AE (Table 17) during the 2000-
2004 secasons. The practice NTLIR for the 2000-2004 seasons was 9.69 per 1000 AE
(95% C1 8.91-10.54).

Table 33

Practice and Game Non-Time-Loss Injury Data during the 2000-2004 Seasons

Town A Town B Total
Grade . ) )
Practice Game Practice Game Practice Game

4'h_sth 65 27 104 64 169 91
6" 60 25 92 48 152 73
7t 56 27 103 85 159 112
gth 62 29 0 0 62 29
Total 243 108 299 197 542 305

During the 2005 season the athletes experienced a total of 101 practice NTL
(Table 40) and 13,416 practice AE (Table 21). The practice NTLIR for the 2005 season

was 7.53 per 1000 AE (95% C1 6.2-9.14). The practice NTL IDR of the 2005 season
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compared to the 2000-2004 seasons was 0.78 (95% CI 0.63-0.96) (Table 35). To
determine how much more likely the athlctes were to get injured duri<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>