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CHARACTERISTICS OF A SUCCESSFUL YOUTH FOOTBALL PROGRAMFROM THE SERIES EDITOR

Football is America’s passion, so it is not surprising
that football is the number-one high school partici-
patory sport among boys. And increasingly, girls are
enjoying the game. 

For youth, high school, and college players, it is a
game loved for its challenge and competition.
Parents watch their children play, and coaches help
teach the game. But no matter the level of involve-
ment, all agree that football must be played safely.  

The NFL and the NFL Players Association have
developed this Youth Football Health and Safety
series to promote the awareness of health issues
related to sports participation and to maximize the
safety of young athletes. Play Safe! is a series of
four books containing relevant and practical articles,
along with instructional posters distributed to
school programs and youth football organizations.
It is designed to help parents and coaches maximize
the benefits of football for young competitors while
minimizing the risks.

Four subject areas are discussed in this series: 
First Aid 
Communication and Awareness
Strength and Conditioning
Health Concerns For Young Athletes

Respectively, the information for this series is
provided by highly respected experts from:

• The American Red Cross
• The Institute for the Study of Youth Sports at

Michigan State University
• The National Athletic Trainers’ Association
• The American College of Sports Medicine 

In developing this program, the National Football
League and NFL Players Association are proud to
have enlisted the expertise of these four leading
organizations in the field of health and medicine.
For the first time, these nationally renowned organi-
zations have pooled their knowledge and informa-
tional resources to create an aggressive and exciting
series to help educate young football players,
coaches, and parents on the subjects of health and
safety in football. The information will allow coach-
es and parents to advise players how to Play Safe!
as well as optimize their enjoyment and perform-
ance. 

Topics include important areas such as: immediate
recognition of injury and response to emergencies,
psychological management, instructional tech-
niques, training and conditioning techniques, and
pregame meal preparation and proper nutrition.

All of us involved with this worthwhile project
appreciate the enthusiastic support and love of the
game expressed by its fans. We are committed to
working with our partners to ensure that young
football players continue to Play Safe!

Barry Goldberg,M.D.,
series editor
Dr. Barry Goldberg is the Director of
Sports Medicine, Yale University
Health Service, and Clinical
Professor of Pediatrics,
Yale University School of Medicine.

Notice: Sports medicine is an ever-changing specialty. As research and clinical experience broadens, changes
in the scope of information on medical treatment, conditioning, nutrition, etc. are always occurring. The
authors, editors, and publishers of this publication have reviewed the presented information and feel it is in
accord with current standards at the time of publication. However, in view of the possibility of human error
or changes in the current informational standards, neither the authors, editors or publisher, or any party
who has been involved in the preparation of this publication warrants that the information contained herein
is in every respect accurate or complete, and they disclaim all responsibility for any errors or omissions or
for the results obtained from the information contained in this publication. Readers are encouraged to 
confirm the information with other sources and remain aware of any future advances in sports medicine.
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FROM THE NATIONAL ATHLETIC TRAINERS’ ASSOCIATION

The National Athletic Trainers’ Association (NATA) is a not-for-profit organization dedicated
to improving the health and well-being of physically active people worldwide. The Association is
committed to the advancement, encouragement, and improvement of the athletic training profession.
Founded in 1950 with a membership of 200 athletic trainers, NATA has more than 29,000 members
worldwide. Approximately 92 percent of all certified athletic trainers (ATC) belong to the association.
In 1990, the American Medical Association recognized athletic training as an allied health profession.
Today, in cooperation with physicians and other allied health personnel, the ATC functions as an
integral member of the athletic health-care team in secondary schools, colleges and universities,
sports medicine clinics, professional sports programs, and in other athletic health-care settings.

This series of articles is intended to educate the
youth football coach about issues pertaining to
strength and conditioning. The articles here tie
directly to the National Standards for Athletic
Coaches, including standards relating to: Injury
Prevention, Care, and Management; Training,
Conditioning, and Nutrition; and Skills, Tactics, and
Strategies. When properly implemented, the infor-
mation in this book will enable youth football
coaches to enhance the health, safety, and per-
formance of players. 

The information is divided into four sections.
Each section contains a series of articles written by
experts in the specified topic areas.

General Strength and Conditioning
contains three articles designed to educate youth
football coaches on the benefits of a successful
strength and conditioning program (the why) and
the components such a program should contain
(the what).

Practical Strength and Conditioning
includes eight articles that cover specific plans and
programs that youth football coaches can imple-
ment to enhance players’ performance.

Injury Prevention contains eight articles
that discuss specific ways that youth football coach-
es can prevent injuries, both on and off the football
field.

Finally, Injury Evaluation features five arti-
cles designed to help youth football coaches recog-
nize and evaluate football injuries.

Certified Athletic Trainers (ATCs) wrote all of the
articles. Most of these authors also hold the title of
Certified Strength and Conditioning Specialist
(CSCS). These authors bring a vast sampling of real-
world experience to their articles. Performing their
athletic training duties in a variety of work settings,
these NATA members are well acquainted with the
latest information about strength and conditioning
and are proud to share it for this series.
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Youth football coaches have a great opportunity to
assist thousands of young football players by promot-
ing active, healthy lifestyles. The activities learned by
youth football players can become training and con-
ditioning habits that will last a lifetime. Most
Americans do not live active lives. Sedentary, inactive
lifestyles often lead to long-term health problems
such as heart disease, stroke, cancer, and obesity.
Thus, youth football coaches should realize the
potential impact they will have on young athletes.

Participants in youth football often do not under-
stand the reasons for strength and conditioning
programs. Youth football coaches should be aware
of the overall benefits of conditioning and strength
activities and be able to explain these to athletes.

■ Physical benefits: gains in muscular strength and
endurance, flexibility, cardio-respiratory
endurance, increased lean muscle mass, and
decreased body fat

■ Emotional benefits: positive effects on the mind,
emotions, and self-esteem

Youth football coaches can make a training and
conditioning program successful by following
these suggestions:

■ Be positive with athletes in regard to training
and conditioning.

■ Do not use training and conditioning as a
punishment but as a preparation for
competition and to promote healthy lifestyles.

■ Foster training and conditioning activities that
athletes understand and have fun doing.

■ Take the time to explain what you hope to
accomplish through a training and condition-
ing program and why athletes need it.

■ Discuss training and conditioning in the
offseason with athletes, and develop
reasonable fitness goals that will enhance
their performance.

■ Discuss the concept of overtraining or exces-
sive training that may result in physical prob-
lems and even emotional burn out.

■ Have fun—after all, football is a game.

6

Training and conditioning exercises, when done properly, will result in
both physical and emotional benefits for youth football players.

W H A T  C O A C H E S  S H O U L D  K N O W

■ Youth football coaches can instill in their players
good training and conditioning habits that will last
a lifetime.

■ Physical benefits include better heart efficiency,
improved blood pressure, and more energy.

■ Emotional benefits include better stress-coping ability,
less tension and fatigue, and improved self-esteem.

■ Training and conditioning activities should be both fun
and easily understood.

OVERALL HEALTH BENEFITS OF TRAINING AND CONDITIONING

BY PAUL KRAWIETZ, Ed.D., ATC, LAT 
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Physical Benefits of Training and
Conditioning

■ Increased strength of the heart muscle
(thus the heart can circulate more blood
throughout the body with fewer beats)

■ Decreased blood pressure or mainte-
nance of normal blood pressure

■ Decreased heart rate (a sign of a well-
conditioned athlete)

■ Decreased body fat
■ Maintenance of body weight within

normal limits
■ Improved sleep
■ Greater energy reserve for work and

recreation
■ Improved posture (better physical

appearance and the ability to withstand
fatigue)

■ Greater physical ability to cope with
illness

■ Increased healthy living habits (proper
attention to health and fitness)

■ Improved sports performance

Emotional Benefits of Training and
Conditioning

■ Better ability to deal with stress 
■ Less anxiety (fear of the unknown),

less tension, and less fatigue
■ Enhanced vigor and the ability to deal

with the negative aspects of stress
■ Less likelihood of depression (by allowing

the body to release chemical endorphins
that trigger a relaxed, pain-free state
of mind)

■ Improved self-image and self-esteem
(athletes will look better and feel better
about themselves by meeting fitness goals)

Suggested Websites:

http://www3.utsouthwestern.edu/li
brary/consubj/fitness.htm
This University of Texas
Southwestern Medical School
Website provides a series of short,
easy-to-understand articles on a
variety of fitness-related topics such
as Football Safety, Kids and Exercise,
Preventing Sports Injuries, Sprains,
Active Kids are Healthy Kids, and
many more.

http://www3.utsouthwestern.edu/li
brary/consubj/young.htm
This University of Texas
Southwestern Medical School
Website provides a series of short,
easy-to-understand articles on issues
related to young people.

http://www.nata.org/main.htm
The Website of the National
Athletic Trainers’ Association con-
tains information on specific
injuries, minimizing risk in athletics,
lightning safety, fluid replacement,
and many other interesting topics.

http://www.ncaa.org/sports
sciences/
The NCAA Website contains a
sports medicine handbook that may
be useful in researching issues
related to sports medicine.

http://www.acsm-msse.org/
The American College of Sports
Medicine’s Website allows the
youth football coach to do searches
in certain areas of sports medicine.

Donatelle, R.J., Davis, L.G., Hoover, C.F., & Harding, A. (1991). Access to Health. 2nd Ed., Engelwood Cliffs: Prentice Hall. 
Edlin, G., & Golanty, E. (1988). Health and Wellness: A Holistic Approach. 3rd Ed. Boston: Jones and Barlett Publishers.
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“Is Strength and Conditioning Necessary for the Youth Football Athlete?” by David Martinez in the August, 1997 

Journal of  Strength and Conditioning.
”Preseason Conditioning for High School Athletes” by Dr. Avery Faigenbaum in the February, 2001

Journal of Strength and  Conditioning.
“Strength Training for Children and Adolescents” by Dr. Avery Faigenbaum in the October, 2000 Clinics in Sports Medicine. 

The weight room can be a place of tremendous psy-
chological benefit, for both the team and individual
players. A properly supervised strength training pro-
gram helps the team bond by being in the same
place together, working hard to achieve a common
goal. Ideally, team members will help each other
(such as with spotting). Individually, players learn
dedication and perseverance by realizing that bene-
fits come only to those who stay with the program
and are consistent in their attendance and effort.

Youth football players also develop self-esteem by
achieving strength gains and realizing individual
goals set in the weight room. In addition, they gain
a sense of discipline, and they’ll improve their confi-
dence levels by feeling prepared to play. The
stronger, more confident player is more likely to
enjoy football and stay on the team. 

Many players will improve their social interaction
skills as well. They are required to communicate
with teammates of various personalities and back-
grounds. By learning to accept others, team unity is
enhanced.

There are some important concepts in building a

winning strength-training program for the young
athlete:

■ Set goals for each player that can
be achieved. Unattainable goals can lead to
frustration. Goals that can be achieved will
make the player enthusiastic about returning to
the weight room and the football field. This is
especially true for the new weightlifter who is
weaker than some of his older and bigger
teammates.

■ Provide positive feedback. This can be
done in many ways, such as giving T-shirts to
the players who have good attendance or work
hard, and publicly posting results. It is important
that players not only understand the athletic
benefits to being stronger, but that improved
strength is its own benefit. Acknowledging the
individual and team accomplishments will rein-
force the hard work and dedication being
demonstrated. 

Remember: perseverance, dedication, and team
unity are all characteristics that can be transferred
from the weight room to the football field.
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W H A T  C O A C H E S  S H O U L D  K N O W

PSYCHOLOGICAL BENEFITS OF STRENGTH TRAINING

Strength training builds mind as well as body.

BY MICHAEL J. HANLEY, M.S., ATC/L

■ Strength training helps foster individual growth as well as
team growth.

■ Coaches should set attainable goals in the weight room to
reinforce work.
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Do you recall your coaches shouting, “No Pain, No
Gain”? The credo was to train players to the point
of exhaustion. This would make you “tough.” This
would make you “determined.” This would push
you to work harder so you would be all you could
be. That drill instructor approach may work for elite
professional athletes, but youth football players
should never be pushed beyond reasonable limits. 

Overtraining is defined as “overloading the (body)
system without adequate recovery.” Thus, the more
an athlete is pushed beyond a safe training zone,
the greater the potential for pain and soreness.
As a result, the pain limits strength gains in young
athletes. 

There are several negative consequences of over-
training. For example, heavy weightlifting could
injure a child’s growth plates. Children grow taller

because of growth plates at the end of bones. This
process continues until about age 17. Until then, an
injury to one of the growth centers can cause per-
manent damage. Because tendons are stronger
than the growth centers to which they are
attached, an injury from lifting heavy weights often
damages the growth center.

Other examples of injury caused by overtraining
include:

■ Overuse syndromes (i.e., tendinitis, bursitis)
■ Fractured bones
■ Heat-related illness
■ Emotional and psychological conditions
Youth football players who are not prepared emo-

tionally or psychologically are also at risk. If pushed
beyond their limits, burnout and boredom may
occur. This can lead to athletes missing practices or

The phrase “No Pain, No Gain” may apply to professional football players,
but youth football players get stronger faster with “No Pain, More Gain.”

BY KEN LOCKER, M.A., ATC

DISPELLING THE MYTH: “NO PAIN, NO GAIN”

W H A T  C O A C H E S  S H O U L D  K N O W

■ Athletes should not overtrain. 

■ Youth football players should not perform certain
training and conditioning activities to the point of
exhaustion.

■ An adolescent football player has physical, emotional,
and psychological limitations.

■ When developing weightlifting programs for youth
football players, coaches should recommend the use of
lighter weights (50-75 percent) and fewer reps
(six with minimal effort before increasing the weight).

■ Target heart rates for age-appropriate athletes should
be utilized for cardiovascular conditioning.



games because of increased illness from the stress
on their immune systems. Athletes may quit or

make excuses not to participate. Sports should be
fun, not stressful.

According to documented research, adolescent
athletes’ overall conditioning improves while training
at far lower intensities than those of older athletes.

What Can a Coach Do?
■ Do not overtrain athletes. Use lighter weights

(50-75 percent max) and more reps. Begin at a
weight with which an athlete can perform
six repetitions. Increase to 10-15 reps before
adding 10 percent to the weight used for the
exercise.

■ Always allow at least one day of rest between
weightlifting sessions.

■ Use age-appropriate target heart rates when
performing cardiovascular conditioning drills.
Target heart rate is approximately 220 minus
age in years. Endurance work can be performed
at a target rate of 50 percent of the maximum,
and sprint work at 80-90 percent of the maxi-
mum expected heart rate. The maximum heart
rate may be modified by specific medications
and cardiac problems. The coach should be
advised of these problems and receive profes-
sional medical advice for conditioning the youth
football player with medical problems.

■ Implement a variety of drills that include hop-
ping, skipping, running, and safe plyometrics.
These are safer activities for adolescent athletes.
Coordination, motor skills, and good body
mechanics all can be compromised during the
growing years.

■ Use coaching psychology techniques appropri-
ate for the child’s age. Children are sensitive to
psychological stresses. Many feel unsure about
their body, and fear rejection or being singled
out. If coaches push these kids too hard, they
won’t become “tougher”—they’ll restrict their
progress.

“No Pain, No Gain” might be a good approach
with adult football players. But youth football play-
ers are still developing and growing. For them, “No
Pain, More Gain” is the best bet.

GO ONLINE AT WWW.NFLHS.COM/HEALTHMORE READING
Strength Training for Young Athletes. Published by Human Kinetics.
The Young Athlete. American Academy of Orthopedic Surgeons Public Information. AAOS on-line service: www.aaos.org.
www.wlinfo.com. Under the header “Articles.” Chapter 9: Exercise Prescriptions for Children.
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When young people participate in sports, they
spend most of their time practicing only that specific
sport. It is important to understand that there are
other areas that need to be practiced. Warm-up,
flexibility, balance, and speed are important ele-
ments that need to be stressed with young athletes.
Proper coaching in these areas will help reduce
injuries and improve young athletes’ skill levels.
When asked, “How fast should I go?” coaches can
respond, “Go as fast as you can, not as fast as you
can’t.”

Youth football, for example, demands power, skill,
quickness, and balance. A youth football player will
not excel at his sport if he is unable to adapt to
those requirements. An easy way to incorporate
strength and conditioning routines—and make them
fun—is to make them part of ball or coaching drills.
Here are some basic ways to start including these
areas in practices. 

Core Strength 
All players, including youth players, should have
good core strength. Core strength means strong
stomach muscles, but it also includes the muscles
that stabilize the hips and pelvis. Players should get
used to keeping these muscles tight all the time.

Tensing up the stomach while exercising, stretching,
and playing will result in better, stronger football
players. Crunches, leg lifts, and twisting movements
will go a long way toward improving a players’
game. 

Stretching and Flexibility 
Have players do a variety of stretches to target all of
the main muscle groups. It is important to focus on
the quality of the stretches and not the quantity.
Stretches allow the muscles to function more effi-
ciently and allow for strength and power to develop.
Young players should stretch before practices, after
practices, and again at home to benefit the most
from it.

Strength
After core strength and flexibility, the next most
important component of development is strength.
Coaches, however, are urged not to push weight
training with young, pre-junior high school athletes.
Many other exercises such as pushups, pullups, and
lunges using their body weight will work just as
well. Balance, speed, and power exercises work well
for youth athletes when they have developed a basic
level of core strength and flexibility.
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■ Young athletes adapt quickly and learn to improve
balance, speed, and flexibility.

■ Balance, speed, and flexibility are the base upon which
strength and athletic ability are built.

■ Increasing overall athletic ability will improve skills
in any sport.

Balance, speed, and flexibility training are important components of
a successful youth football program.

BY GAETANO SANCHIOLI, M.S., ATC, PES

EASY STEPS TO ENHANCE PERFORMANCE IN YOUTH FOOTBALL

W H A T  C O A C H E S  S H O U L D  K N O W
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Gray, G.W. Chain Reaction Festival. Wynn Marketing. Adrian, MI, 1996.
Chu, D. Jumping into Plyometrics. Champagne, IL: Leisure Press, 1992.
Gambetta, V. Building the Complete Athlete. Optimum Sports Training, Inc.

Balance 
Balance has great benefits for improving overall ath-
letic ability. Start players standing on one leg and
balancing with their hands on their hips. Hold the
position for 10-15 seconds and repeat or switch
legs. Balance on each leg 5-10 times.

When this exercise can be completed without
problems, increase the difficulty of the exercise. For
instance, have players hold one leg out in front for
three seconds, to the side for three seconds, and
behind for three seconds, then repeat. Tilt the head,
close one eye, close both eyes, and/or swing the leg
to make the exercise harder and more challenging. 

To work on upper-body balance, have players do
various exercises in a pushup position. Two hands,
two feet; two hands, one foot; two feet, one hand.
While holding a position have another person tap or
push the player to make the balance exercise more
difficult. Gradually add catching and throwing a
football during the drills to make it harder, more fun,
and more sport specific.

Speed and Agility
Line jumping, cone jumping, and the speed ladder are
fun exercises that can be worked into practice drills or
into a special session at the beginning of practice.
These exercises start with two-legged jumps, then
progress to one-legged hops, then alternating feet.
Jumps and hops are done as quickly as possible for 20
jumps or about 10 seconds. These exercises should be
done in a forward/backward direction. Then add side-
to-side movement, diagonal movement, and various
turns (90-degree, 180-degree, etc.).

Coordination
Coordination will be enhanced by gradually increas-
ing the speed of any exercise while focusing on the
quality of the exercise. The speed ladder is a great
tool for developing foot speed and coordination.
Invent different patterns for young athletes to per-
form (e.g. squares, diamonds, zig/zags). Perform
them fast with good form and speed; agility and
coordination will improve. Don’t forget to add a ball
or make them more sport specific.

Reaction Time
Players need the ability to initiate a movement at a
high rate of speed and then perform the movement
at a high rate of speed. However, fast movements
must be done under control to be useful. A good
way to work on improving reaction time is through
practicing the skill desired often and at full speed.
Some drills call for quick reaction without the aid of
one of the senses such as throwing a ball at a receiv-
er while his back is turned, then telling him to turn,
find the ball, and catch it. Another drill involves hav-
ing linemen react to the movement of a ball that is
snapped without a verbal snap count, so that they
rely less on hearing. Many computer games that kids
play are helpful for improving reaction time, too. 

Power
The final aspect of player development is power.
Power comes from taking the strength and speed
that have been developed and combining them
in one movement. As with the previous elements,
power is best developed through practice. Some
examples include long jumping, high jumping,
power skipping, and striding for the lower body,
and medicine ball passing (forward, rotational,
and overhead) and throws for the upper body.
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Youth sports programs should focus not only on
development of sport skills, but fundamental fit-
ness. Football is a collision sport with inherent
risk of injury. However, it is well known that
poorly conditioned athletes are more prone to
fatigue and the injuries that can result from
fatigue. 

At the youth sport level, the initial fitness level
of a young person just entering an organized
sports program may not be adequate to meet
the demands of football practice or games.
Preparatory conditioning (4-8 weeks prior to the

start of the sport) aimed at improving general
muscle strength, flexibility, cardiovascular
endurance, coordination, and agility can enhance
skill development and prevent injury.

Strength and conditioning sessions should
begin with a general warm-up and end with
cool-down exercises consisting of light cardiovas-
cular exercise and stretching. Strength and condi-
tioning activities in the youth sports population
should offer variety and fun, and promote a posi-
tive attitude toward physical fitness. They are
optimally performed 2-3 times per week, on
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A balanced strength and conditioning program for
youth football should include activities that promote:

■ Aerobic fitness through low to moderate intensity
and long-duration cardiovascular activities
(e.g. running, bicycling, swimming).

■ Anaerobic Fitness through short burst activities
(e.g. sprints).

■ Muscular strength through repetitive, submaximal
resistive exercises. Resistive exercises should address
all major muscle groups, and should be balanced
between opposing muscle groups (e.g. biceps vs.
triceps, quadriceps vs. hamstrings)

■ Flexibility through stretching to promote full range
of motion and prevent injury. Stretching exercises
should be performed prior to strenuous activity (but
after warm-up) and again at the end of the workout.

■ Coordination and agility through general and
sport-specific drills that develop quickness, balance,
and movement efficiency with changes in direction.

Strength and conditioning programs are an essential part of preparing
youth football players for the demands of the sport.

BY SANDRA J. SHULTZ, Ph.D., ATC, CSCS

COMPONENTS OF A STRENGTH AND CONDITIONING PROGRAM

W H A T  C O A C H E S  S H O U L D  K N O W
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alternating days. Progressions or increases in
weight, intensity, or duration should not exceed 5-
10 percent of current capacity. It is important that
only one component (intensity or duration) be
increased at any one time. Emphasize skill develop-
ment and proper technique rather than the
amount of weight lifted. Maximal effort exercises
should be discouraged. Certified athletic trainers
and certified strength and conditioning specialists
can serve as valuable resources to youth football
coaches who are developing a strength and condi-
tioning program.

Here are the essential parts of a
sound strength and conditioning
program: 

Aerobic Training improves cardiovascular fit-
ness and provides a strong endurance base upon
which all other fitness components (strength, speed,
coordination, and agility) can be developed and
improved. An athlete who is aerobically fit will have
better stamina and less fatigue toward the end of
practice or games, and will recover quicker from an
exercise session. To improve aerobic fitness, continu-
ous activities utilizing large muscle groups (e.g.
jumping rope, jogging, swimming, or any continu-
ous sport activity) should be performed at a moder-
ate intensity (60-70 percent of max heart rate:
approximately 220 beats minus age in years) that
can be sustained for a minimum of 15-20 minutes.

Anaerobic Training will improve energy
delivery and recovery with short intense sessions of
high-intensity (75-85 percent of max heart rate)
activities or quick bursts of movement (e.g. sprint-
ing off the line, running pass plays, tackling, and
blocking). Football is primarily an anaerobic sport,
in which a play might last 5-10 seconds, with short
rest periods following each play. Training in short
bursts—such as line sprints or bleacher runs—is
effective in preparing for the demands of the sport.
Plyometric drills (e.g. leg hops, box jumps, squat,
and tuck jumps) also are excellent anaerobic train-
ing activities to improve speed and power, but
should only be incorporated once a good strength
and conditioning base has been developed.

Strength Training refers to exercises that
increase the ability to exert or resist force. Strength
training is safe and effective when properly
designed and supervised. Strength training does
not require heavy weights or expensive machinery.
Moreover, young athletes often do not fit properly
in these machines. Rubber tubing, medicine balls,

small free weights, and body-weight exercises are
often more appropriate for this age group. In
youth football players, the frequency, intensity, vol-
ume, and progression of strengthening exercises
must be carefully monitored. Generally speaking,
strength training in young athletes should consist
of 2-3 sets of high repetition and moderate loads
(i.e., a resistance exercise that can be performed
for 10-15 repetitions) rather than low repetition
and high loads (i.e., resistance able to be per-
formed for fewer than 8 repetitions). 

For the youth football participant, strength work-
outs should be limited to two times per week, with
two days of rest in between workouts. Upper- and
lower-body exercises can be performed on the
same day (e.g. Monday and Thursday), or in a split
routine (e.g. upper body on Monday and Thursday,
lower body on Tuesday and Friday). As the athlete
becomes stronger and more mature, strength
workouts can progress to three times per week
with one day of rest in between. Specific guidelines
and recommendations for safe and appropriate
youth strengthening programs are available from
the American College of Sports Medicine, the
American Academy of Pediatrics, and the National
Strength and Conditioning Association.

Coordination and Agility exercises are
aimed at improving balance, movement efficiency,
and reaction time. Improving balance and coordi-
nation is particularly important in young athletes.
Activities should include football-specific skills and
movements that improve speed off the line, lateral
quickness and agility to ward off tacklers, and the
ability to change directions quickly. Examples of
coordination and agility exercises include dot drills,
figure-eight running, cone and cutting drills, jump-
ing rope, side shuffles, and carioca runs.

Strength and conditioning activities at the youth
sport level should emphasize proper technique
rather than volume or intensity. Program develop-
ment should be undertaken in consultation with a
trained professional experienced in strength and
conditioning of prepubescent and adolescent ath-
letes, and all activities should be properly super-
vised. A complete physical examination from a
qualified physician should be completed prior to
the start of any strength and conditioning pro-
gram. If areas of weakness, deficiencies, or imbal-
ances are noted in the examination, they often can
be addressed and corrected prior to the season
through proper strength and conditioning.



DAY CONDITIONING ACTIVITY SUGGESTED PLAN

Monday Lower-Body Strength Workout Warm-Up & Stretch 
Core Lifts For Lower Body

(2-3 sets of 8-12 reps)
Cool-Down & Stretch

Tuesday Upper-Body Strength Workout Five-Minute Bike Warm-Up
Stretching Exercises
Core Lifts For Upper Body 

(2-3 sets of 8-12 reps)
Coordination & Agility Agility Drills (2-5 Drills)
Speed Work (Anaerobic) Sprint Drills (2-5 Drills)

Cool-Down & Stretch

Wednesday Rest or Light Aerobic Activity 20-30 minutes

Thursday Lower-Body Strength Workout Warm-Up & Stretch 
Core Lifts For Lower Body 

(2-3 sets of 8-12 reps)
Cool-Down & Stretch

Friday Upper-Body Strength Workout Five-Minute Bike Warm-Up
Stretching Exercises
Core Lifts For Upper Body

(2-3 sets of 8-12 reps)
Coordination & Agility Agility Drills (2-5 Drills)
Speed Work (Anaerobic) Sprint Drills (2-5 Drills)

Cool-Down & Stretch

Saturday Rest or Alternative Ensure variety and fun
Sport Activity

Sunday Rest

GO ONLINE AT WWW.NFLHS.COM/HEALTHMORE READING
American Academy of Pediatrics Committee on Sports Medicine and Fitness. Strength Training by Children and Adolescents.

Pediatrics. 107 (6), 1470-1472, 2001. Also available on the AAP Website: http://www.aap.org/policy/re0048.html.
Baechle, T.R. (Ed.). Essentials of Strength and Conditioning. National Strength and Conditioning Association. Human Kinetics

Publishers; Champaign, IL. 1994.
Faigenbaum A.D., Kraemer W.J., et al. Youth Resistance Training: National Strength and Conditioning Association Position 

Statement. Strength and Conditioning 18 (6); 62-75, 1996.in
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SAMPLE PROGRAM
While there are many variations in program design, the following offers a
general framework. For specific strength and conditioning activities and
appropriate progressions, please consult an athletic trainer, strength and
conditioning specialist, or suggested reading. 
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No youth football conditioning program or practice is complete without a
proper warm-up and cool-down period. Both are important to enhancing
performance and muscle recovery, and preventing muscle soreness and injury.

BY SANDRA J. SHULTZ, Ph.D., ATC, CSCS

PROPER WARM-UP AND COOL-DOWN

W H A T  C O A C H E S  S H O U L D  K N O W

■ Warm-up and cool-down function as transitional exercise
periods that allow for a gradual increase and decrease in
activity levels. 

■ Before engaging in any strength and conditioning
exercises, practices, or competitions, a brief warm-up
period is vital to preparing young football players both
physically and psychologically. A general warm-up should
consist of exercises aimed at increasing heart rate,
blood flow, and muscle temperature (e.g. jogging,
bicycling, jumping jacks). Optimal warming is achieved
within 5-15 minutes, or when the athlete breaks a sweat.

■ Stretching exercises should follow the general warm-up, as
muscles and tendons that are warm will be more pliable and
ready to stretch.A sport-specific warm-up can follow the
general warm-up and stretching exercises, using exercises
and drills that mimic the movement and skills needed for
that day’s football conditioning or practice.
The sport-specific warm-up period should begin with slow
and controlled activities, and progressively increase in
intensity.

■ The warm-up should be timed so that it is completed
immediately prior to the beginning of the conditioning or
sport activity. If more than 15 minutes elapses between the
warm-up and activity periods, warm-up activities should be
repeated to return the athlete to a ready state.

■ To aid muscle recovery and reduce muscle soreness after
intense workouts, a cool-down period should conclude the
session to allow cardiovascular and muscle function to
return slowly to resting levels. The cool-down period
should consist of 5-10 minutes of continuous, large
muscle group activities (moderate to mild aerobic
activity) followed by 5-10 minutes of gentle stretching
of the major muscle groups.



Warming-Up
Warm-up refers to a general warming of the body
through large muscle group activities in an effort to
ready the body for more strenuous activity.

Cardiovascular benefits include increased heart
rate, blood flow, and breathing rate, which will
improve oxygen delivery to the working muscles.
Muscle temperature also will increase, which will
make the muscles and tendons more pliable and
allow them to stretch further without tearing.
Collectively, these physiological changes allow the
body to handle more work and reduce the potential
for injury or muscle soreness. 

Warm-up activities should always include a general
warm-up component, and may also include a sport-
specific component. The general warm-up consists of
5-10 minutes of jogging, cycling, or any continuous
activity that uses large muscle groups. A good indica-
tion that the heart rate and body temperature have
been raised sufficiently is when the athlete begins to
break a sweat. Once sufficient warming has been
achieved, flexibility (stretching) exercises should fol-
low for the muscle groups that will be used in the
sport activity. For football, this should include both
upper-body and lower-body stretches. 

A specific warm-up can follow, which involves
activities that closely resemble the sport activity.
Football-specific warm-up activities can progressively
ready the muscles and joints for more ballistic or
intense movements, and can begin to focus the ath-
lete on football skills. For example, there is a big dif-
ference between general warm-up activities and
exploding off the line when the ball is snapped.
Sport-specific movements or skills can bridge this gap
by gradually increasing the tempo and intensity of
the desired skill or activity. Examples of sport-specific
warm-up activities include cariocas, side shuffles, line
and cone drills, and pass and run drills. Many foot-
ball-specific agility activities can serve as warm-up
exercises, so long as each activity is begun at a sub-
maximal level, and the tempo and intensity are grad-
ually increased during a 10- to 15-minute period. 

At the completion of the sport-specific warm-up,
the youth football player should be ready to begin
sport activity. Warm-up activities can be used
throughout practice and competition as needed to
return the muscles and cardiovascular system to a
ready state after periods of rest or inactivity. This is
particularly important in football, where an athlete
plays only one side of the line (offense or defense)
or on special teams. For example, a kicker waiting
on the sidelines can keep his leg flexible, warm, and
ready by periodically jogging along the sideline,
performing leg swings, and kicking a ball into a net.

Cooling Down
A cool-down period is just as important as the
warm-up period and should follow any intense
exercise session. When exercise is suddenly
stopped, blood that has been sent to the working
muscles can pool in the extremities and cause an
athlete to feel dizzy or lightheaded. Cool-down
activities can prevent this pooling from occurring.
Also, metabolic by-products (such as lactic acid) are
produced in the muscle with intense or fatiguing
exercise. The longer these metabolic waste prod-
ucts remain in the muscle, the slower the recovery
and the greater the chance for muscle soreness the
next day. Because metabolic by-products are
removed from the muscle via the blood, a cool-
down session will help the muscle pump or flush
waste products from the muscle more rapidly. 

A cool-down should consist of general, continu-
ous activities that progress from moderate (such as
jogging, swimming, or cycling at 50 percent maxi-
mum pace) to mild (such as walking, swimming, or
cycling at 30 percent maximum pace), gradually
reducing heart rate and muscle function to resting
levels. For example, if practice ends for the day
with 10 all-out wind sprints, before players head to
the showers, 1-2 minutes of light jogging, followed
by two to three minutes of walking, and then gen-
tle stretching, may be all that is required to aid
muscle recovery. 

GO ONLINE AT WWW.NFLHS.COM/HEALTHMORE READING
Arnhiem, D.D., & Prentice, W.E. Training and Conditioning Techniques in Principles of Athletic Training. 10th Edition. 

McGraw Hill Publishers; Boston, pp. 78-79, 2000.
Baechle, T.R. (Ed.). Essentials of Strength and Conditioning. National Strength and Conditioning Association. Human 

Kinetics Publishers; Champaign, IL. 1994.
Brown, L.E. (Column Editor). Warm Up or No Warm Up. Strength and Conditioning Journal. 23(6): 36, 2001.
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Flexibility plays a vital role in strength training, but
incorporating it into a strength and conditioning
program often can be a challenge. For many youth
football coaches, it’s a time factor—they think flexi-
bility training is too time consuming. However,
stretching during the warm-up and cool-down peri-
od takes only minutes; stretching major muscle
groups can take as little as five minutes. Flexibility
works hand in hand with strength training to pro-
duce a more competent athlete. Together, the two
components improve range of motion and the ath-
lete’s ability to exert force at each attempt—benefits
that are well worth the practice time. A flexibility
program often reduces or eliminates muscle spasms,

delayed-onset muscle soreness, and muscle
cramps—additional benefits that make flexibility
worth the coach’s time and effort.

The objectives of flexibility training are to increase
the range of the athlete’s motion, and to reduce the
potential for injuries. Flexibility is specific to each joint
in the body. This simply means that just because a
young football player is flexible at one joint, he isn’t
necessarily flexible at another. Thus, flexibility train-
ing, or stretching—in combination with strength and
conditioning—is necessary for the youth football
player to perform at an optimal level.

For youth football, static stretching is safest
because the athlete stops lengthening the muscle

Flexibility is key to long-term injury prevention, and it allows young athletes
to perform at peak levels. 

BY DANA CRAVEY, M.S., ATC

INCORPORATING FLEXIBILITY

W H A T  C O A C H E S  S H O U L D  K N O W

■ Flexibility should not be overlooked as part of strength
training. 

■ A flexibility-training program should only take about 20
minutes during regular practice.

■ Flexibility improves range of motion, improves the
athlete’s ability to exert force, and reduces the
potential for injuries.

■ Just because an athlete is flexible at one joint doesn’t
necessarily mean he is flexible at another—thus, the need
for overall flexibility training.

■ Static stretching is safe because the athlete stops
lengthening the muscle before it becomes painful.

■ A good protocol for football practice is jogging or
calisthenics, stretching, and sport-specific practice,
followed by a cool-down period that also includes
stretching.



before it becomes painful. A static stretch, often
called a hold, is a gradual stretch that is held to the
point of feeling the stretch but not feeling pain.
Static stretching is effective because muscles contain
receptors—known as proprioceptors—that relay
muscle activity to the central nervous system. When
a muscle reaches a point of maximum stretch, these
proprioceptors signal the nervous system to cause a
reflex contraction of the muscle. After a few sec-
onds, another set of proprioceptors signal a reflex
relaxation of the muscle. This is the body’s method
of preventing overstraining and tearing muscle
fibers. Dynamic or ballistic stretching involves the use
of quick, bouncing movements and is not recom-
mended as an effective stretching technique because
of the risk of muscle strain.

In static stretching, each muscle is gradually
stretched three to four times, and the stretch is held
for 10 to 30 seconds. A slow static stretch, most
commonly used by fitness experts, allows the muscle
to stretch farther and more safely. The key to this
technique is to stretch muscles and joints to the

point a pull is felt, but not to the point of pain.
When stretching for a game or practice, it is often

best to do the program both before and after the
activity. After a general warm-up, athletes should
stretch the major muscles of the shoulders, arms and
forearms, trunk (including the back and abdominal
areas), thighs, and lower legs. The purpose of the
warm-up stretching is to loosen the muscles for
activity. Consequently, during cool-down the muscles
are very warm, so the muscles stretch more easily
and maintain the stretched position longer. In
general, muscles need to be stretched for a total of
2 to 5 minutes a day to obtain lasting improve-
ments. A flexibility program should increase the
range of motion gradually, and, for optimal flexibili-
ty, all major muscle groups the athlete uses during
the football season should be worked. This includes
both the upper and lower extremities.

While you train youth football players for strength,
don’t forget that flexibility training often reduces the
risk of injury while it increases the athlete’s range of
motion—benefits that keep athletes in the game.
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Hamstring
Stretch

A hamstring
stretch is an
excellent
example of static
stretching for the
lower extremities.

To perform this stretch, the
athlete should cross one leg
over the other while stand-
ing. Then, the athlete slowly
bends the back, lowering
out-stretched hands toward
the ground. The athlete
should hold the position
without bouncing for 10 to
30 seconds.

Standing
Stretch

A standing
stretch
effectively
stretches
the calf and
lower leg.
To perform

this stretch, the athlete should
position one foot ahead of the
other, and place his hands on a
wall or fixed object. The athlete
leans forward, keeping weight on
the heel of the back foot until
the stretch is felt in the upper
calf.

Shoulder
Stretch

For the upper
extremities, a
shoulder stretch
is effective. While
holding the
shoulder level, the
athlete places his or

her left hand on the right elbow,
and then pulls the right arm
across the chest. The
athlete should hold the position
for 10 seconds and then repeat
the stretch with the opposite
arm.

Football Flexibility Exercises 
These exercises make the body’s tissues warmer and more flexible. Each exercise should be preceded by
a 10-minute cardiovascular warm-up. Hold each stretch in a slow, static manner for 15 seconds, with three
repetitions. It is a small investment in time for a large return on injury prevention.    
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Seat Straddle Lotus
Sit down, place soles of
feet together, and drop
knees toward floor.
Place forearms on inside
of knees and push knees
to the ground. Lean
forward, bringing chin
to feet. Hold for 15
seconds. Repeat three
times. 

Seat Side Straddle
Sit with legs spread;
place both hands on
same ankle. Bring chin
to knee, keeping the
leg straight. Hold for
15 seconds.
Repeat three times.
Repeat exercise on
opposite leg. 

Seat Stretch
Sit with legs together,
feet flexed, hands on
ankles. Bring chin to
knees. Hold for 15
seconds.
Repeat three times. 

Knees to Chest
Lie on back with knees
bent. Grasp tops of
knees and bring them
out toward the armpits,
rocking gently.
Hold for 15 seconds.
Repeat three times. 

Forward Lunges
Kneel on left leg; place
right leg forward at a
right angle. Lunge for-
ward, keeping the back
straight. Stretch should
be felt on the left groin.
Hold for 15 seconds.
Repeat three times.
Repeat on opposite leg. 

Side Lunges
Stand with legs apart;
bend the left knee
while leaning toward
the left. Keep the back
straight and the right
leg straight.
Hold for 15 seconds.
Repeat three times.
Repeat on opposite leg. 

Cross-Over
Stand with legs crossed;
keep feet close togeth-
er and legs straight.
Touch toes. Hold for
15 seconds. Repeat
three times.
Repeat with
opposite leg. 

Standing Quad
Stretch

Stand supported. Pull
foot to buttocks. Hold
for 15 seconds.
Repeat three times
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Young players need strength and flexibility to suc-
ceed on the football field. But strength is one thing,
and the ability to generate it quickly and exposively
is power. And it’s power that’s necessary for a ball
carrier to accelerate quickly through the defensive
line, or for a defender to tackle an opponent.
Plyometrics can help youth football players develop
that power.

What Are Plyometrics?
Plyometrics, sometimes called jump training, became
popular during the 1970s. Eastern European athletes
who incorporated plyometrics in their training pro-
grams excelled in Olympic track and field events,
weightlifting, and gymnastics, and many attributed
that success to their training methods. Since then,
coaches in a variety of sports—including football—
have used plyometrics to improve muscle power and
speed, and even to prevent injuries. Studies show

athletes who do plyometrics are four times less likely
to get hurt while playing sports.

Lower body plyometrics include jumps-in-place,
multiple hops, and box drills. One example is the
front cone hop. In this drill, the athlete hops for-
ward over five cones spaced a few feet apart as
quickly as possible. Examples of upper body plyo-
metric exercises include medicine ball tosses,
throws, and trunk twists. A typical beginner’s
program may look like this:

■ Ankle jumps—2 sets of 10 repetitions
■ Lateral cone hops—2 sets of 8-10 repetitions
■ Two-legged horizontal jumps—4 sets of 5 repeti-

tions
■ Medicine Ball Chest Pass—2 sets of 10

repetitions
Consult one of the suggested readings at the end

of this section for descriptions of these and other
plyometric exercises.

Plyometrics help youth football players improve performance by increasing
explosive muscle power and speed while reducing injuries.

BY CASEY CHRISTY, ATC, CSCS

PLYOMETRICS HELP PLAYERS IMPROVE MUSCLE POWER

W H A T  C O A C H E S  S H O U L D  K N O W

■ Plyometrics are special jump training and medicine ball
exercises that can help youth football players improve
muscle power and speed.

■ Players need a solid baseline of strength before starting
a plyometric program to prevent training injuries.

■ Youth football coaches should become familiar with safe-
ty considerations before initiating a plyometric pro-
gram. These include adequate and appropriate training
progression, warm-up, technique, landing surface, and
training volume.



How Do Plyometrics Work?
Plyometrics are based on the rubber band principle.
Your muscles are elastic, just like a rubber band,
and when they are placed in a stretched position,
your muscles develop stored energy—energy that
can be used for a powerful contraction. 

To illustrate, let’s compare a plyometric exercise to
shooting a rubber band. Before you can shoot a
rubber band, you must first stretch it out (the
stretch phase). Then once you let it go, the rubber
band quickly recoils (contraction phase), thus, giving
it the power to fly. The same thing happens in your
muscles during a plyometric exercise. 

For example, during the front cone hop, the front
thigh muscles stretch as the knees bend to absorb
the shock with each landing (stretch phase). The
muscles then quickly recoil (the contraction phase)
as with the rubber band. The result is a powerful,
explosive muscle contraction that propels the ath-
lete to the next jump. Using these types of exercises
teaches muscles to fire explosively, which translates
into more speed and power on the playing field.

Safety Considerations
Before starting youth football players on plyomet-
rics, coaches need to learn some safety precau-
tions. Plyometrics can be dangerous if not per-
formed properly. Safety considerations include
appropriate training progression, adequate warm-
up, proper technique, the right landing surface,
and monitored training volume. Let’s take a look at
each of these.

■ Progression  Players can’t just begin a plyo-
metric program—some prerequisites are neces-
sary. A football player needs a good baseline of
strength first. Four to six weeks of general
strength training exercises are recommended
before an athlete starts any plyometric exercises.

Beginners should start with low-level plyo-
metrics, such as double-leg jumps in place and
multiple hops and jumps. Athletes should start
with jumps with two-foot landings first, to
minimize stress to the ankles, knees, and hips. 

Gradually, athletes can progress to more
intense exercises such as single-leg landings,
double-leg box drills, and depth jumps. Depth
jumps involve stepping down from a box and
then immediately jumping up onto another box.
However, these jumps are intense and not for
everybody. Only those players with extensive
training experience and a sufficient strength
base should perform depth jumps. Overweight
athletes should avoid them altogether.

■ Warm-up Players should perform a five- to
eight-minute light jog and then stretch out all
major muscle groups before a plyometric
exercise session. Power skipping (an exaggerated
skipping motion emphasizing a forceful push-off
with each skip) is also suggested. 

■ Technique  To prevent training injuries, coach-
es and athletes should learn plyometric tech-
niques from a qualified expert such as a Certified
Athletic Trainer (ATC) or Certified Strength and
Conditioning Specialist (CSCS). Instructional
books and videos are also available.

■ Landing surface  To minimize joint stress,
perform jumps only on a padded surface or on
soft grass. Training on hard surfaces such as a
gym floor or a dirt field can lead to injury.

■ Training volume  Coaches must also mon-
itor foot contacts—the number of times the
feet strike the ground—during training ses-
sions. Too much jumping too soon can result in
overuse injuries such as ankle and knee tendini-
tis. Limit beginners to 60-100 foot contacts per
training session, and advanced athletes to 100-
150. Perform plyometrics a maximum of twice
a week during the offseason and once a week
during the season. And allow at least 72 hours
recovery between sessions.

Plyometrics can improve a youth football player’s
muscle power and speed, and even prevent game
injuries. However, to avoid injury during training,
players must have a good strength base before
starting a program, learn proper technique, and
follow recommended safety precautions. 
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Video also available. 
High Powered Plyometrics, by James Radcliffe and Robert Farentinos (Human Kinetics Publishers). Video also available.
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Warm-Up
A warm-up consisting of both static (typical stretch-
ing of individual muscles by holding a specific posi-
tion) and dynamic stretching (movements that run
muscles and joints through their full range of
motion), approximately 15-20 minutes in length, is
necessary before participating in these drills.
Jogging should start the warm-up, followed by a
full-body static stretch, paying special attention to
the calves, quadriceps, hamstrings, and hip muscu-
lature. Athletes should find a position that causes
them to feel a gentle stretch on the muscle and
hold that position for 20 seconds. Young athletes
should not force a stretch, as it could take its toll on
their already pliable joints. After the static stretching
is complete, athletes should do a dynamic warm-
up. Toe walks, heel walks, walking knee to chest,

walking straight leg kicks (Frankensteins), butt kicks,
and walking hip circles should be among the exer-
cises included.

Drills
Make sure athletes stay balanced and controlled in
these activities. In general, good athletic position
(on toes, knees bent, head up, hands ready) should
be maintained.

These drills can be done in any order. If certain drills
are easier than others for youth football players,
those drills should be done first. Start with the basic
drills described. As young athletes become more
proficient, the speed of the drill should be
increased, with proper form maintained. Drills can
then be made more position-specific as noted
below.

Agility is an important component of strength and conditioning. The agile
athlete is quicker on his feet, more effective as a football player, and
better able to avoid situations that may cause injury

BY PATTI FLYNN, ATC, CSCS

AGILITY TRAINING IN YOUTH FOOTBALL

W H A T  C O A C H E S  S H O U L D  K N O W

■ The drills that follow, appropriate to age and youth
football demands, will aid in developing agile movement.

1. Fast Feet
Step forward with one foot, followed by the other foot to meet it. Steps should be quick and quiet. Lead
first with the left foot each step, then with the right. This drill can be done on the ground, through a
speed ladder, or over hurdles or cones. Perform drill forward, backward, and sidestepping.

Diagram I: Foot placement for sidestep fast feet in speed ladder
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2. Skating Drill
Start on one foot and push sideways to land on other foot.
Landing should be soft and controlled. Push back to other
foot right away. Continue hopping from foot to foot for 20
seconds. Gradually widen the distance of jump.

4. Mirror
Athletes face each other, one as offense, one as defense. The offensive player performs the drill (e.g.
grapevine, sidestep fast feet), changing direction (laterally or forward/backward or both) randomly. The
defensive player reacts to maintain position opposite the offensive player at all times.

3. Stops/Starts
While performing agility drills or while running, stop and start or
change direction on command. Voice commands or ball movement (e.g. simulating a snap) can be used as
triggers. Athletes should stop, restart, and change direction with a minimum number of steps.

Position Specific Drills
Once youth football players have mastered agility
drills, the drills can be made position specific.
Remember that the speed of the drill will have to
slow down at first.

Defensive Backs/Receivers: Perform drills
over greater distances. Catch the ball to cue chang-
ing direction. Defensive backs should go in the
opposite direction they are heading (as if returning
the ball after an interception) and receivers should
turn 180 degrees and continue (as if catching a
pass and heading upfield).

Quarterbacks: Perform drills with ball in
hand. Throw or handoff in the middle of a drill.

Running Backs: Perform drills carrying the
football. Change the arm with which they are
carrying the ball when they change direction with

their feet. Using cones or hurdles helps reinforce
high knees.

Linebackers: Use a combination of back and
lineman position-specific drills.

Linemen: Use football motion or voice com-
mands with varying cadence to cue. Use shorter
distances. Use arm movements as in a game during
drills (e.g. blocking).

Equipment
Reference has been made to speed ladders and
hurdles or cones. These pieces of equipment can be
purchased through strength and conditioning sup-
pliers. If your budget is limited, there are some
alternatives. Ladders can be made out of thin rope
or webbing purchased at a sporting goods store.
Lines painted on the ground are also an option. 

Diagram II: Skating drill

Diagram III: Mirror drill

Offensive player Defensive player
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Proper nutritional care is essential to strength and
conditioning. The best eating plan for young foot-
ball players does not differ much from a regular and
balanced diet plan for other youth athletes. It should
include adequate fluids and plenty of low-fat, medi-
um-protein, and high-carbohydrate foods that pro-
vide energy and replenish the fuel and fluids used
during physical activity.

Carbohydrates are one of the main sources
of energy for muscles. It is important that at least
65-70 percent of a young athlete’s eating plan con-
sist of foods high in carbohydrates and low in fat,
such as breads, pastas, fruits, and vegetables. Fruit
juices and juice drinks are also high in carbohy-
drates. Muscles replenish stored carbohydrates best
within 1-2 hours after exercise. It is important that
young athletes eat or drink 200 to 400 carbohy-
drate calories soon after exercise and then a few
hours later. Here are a few 200-400 carbohydrate
calorie suggestions:

❶ Two pieces of fruit  (banana, apple, orange)
❷ One cup frozen yogurt with fruit topping
❸ A bagel with jelly

❹ A muffin (blueberry) with one cup
1 percent milk.

➎ Bowl of cereal with 1 percent milk and
fruit topping

❻ Bowl of vegetable soup with 1 pita bread pocket
❼ Fruit juice or fruit drink (12-16 ounces)
Proteins are important for the growth of mus-

cle and the maintenance of all body tissues. It is not
a major form of energy for the body, but protein
does help with the development of certain chemi-
cals that help fight infection and illness. Protein is
an essential nutrient found in many foods.

It is thought that extra protein will be useful for
endurance athletes as a means of replacing muscle
protein used during training. Athletes require more
protein than the average person; however, excessive
amounts of protein will overwork the liver and kid-
neys, interfere with calcium absorption in bone, and
will convert to fat for storage. A well-planned diet
will usually supply all of the daily protein a young
football player needs. 

Recommendations for proper protein intake in the
young athlete vary, but range from 1-2 grams/kilo-

Proper nutrition plays a vital role in youth football strength and
conditioning. For a young athlete to perform at his best, he needs a
balanced eating plan, and he needs to replenish fluids.

BY KEITH M. GORSE, M.Ed., ATC

PROPER FUEL FOR STRENGTH AND CONDITIONING

W H A T  C O A C H E S  S H O U L D  K N O W

■ A balanced eating plan properly fuels a youth football
player to perform strength and conditioning activities.

■ Carbohydrates play an important role in strength and
conditioning.

■ Proteins and fats also play a key role in building strength.

■ Proper fluids are critical to a successful strength and
conditioning program.



gram of body weight. Proteins should account for
15-20 percent of a young athlete’s eating plan.
Foods that are high in protein are meat, poultry,
cheese, and eggs. Proteins should be included in a
sound diet plan that includes 3-4 meals per day.
Proteins should be consumed at least 3-4 hours
before physical activity. They should be eaten in
small quantity with other forms of nutrients (i.e.,
carbohydrates) to facilitate digestion. Here are a
few suggestions for a protein and carbohydrate
pregame meal:

❶ One six-ounce baked chicken breast with pasta
❷ One six-ounce grilled hamburger with light

vegetable
❸ One scrambled egg with bowl of cereal and fruit

topping 
❹ One American cheese-on-wheat pita bread

sandwich with fresh fruit 
➎ Broiled chicken tenders with fresh fruit or

vegetable
Fat is an essential nutrient, but it should not be

consumed in great amounts. Fats serve as a carrier
for the fat-soluble vitamins A, D, E, and K. It helps
protect vital organs, and is a good energy source for
skeletal muscles in high endurance activities.

Fats come in two different forms: saturated and
unsaturated. Saturated fats are primarily found in
animal products such as meat, butter, and cheese.
Unsaturated fats are primarily found in plant prod-
ucts such as vegetable oil, nuts, and seeds.
Unsaturated fats are recommended in a diet because
they tend to maintain blood cholesterol levels. Total
fat consumption should be 10-15 percent of a
young athlete’s eating plan.

More than 20 micro-nutrient elements (minerals)
play an essential role in the body and must be sup-
plied in the young athlete’s diet. Below are the most
essential minerals needed by young football athletes
and where they are found in their diets:

❶ Calcium is needed for bone and tooth forma-
tion, blood clotting, and muscle contraction. It is
found in most dairy products.

❷ Sodium is needed for maintenance of fluid
balance. It is found in salt.

❸ Iron is needed for metabolism and formation of
hemoglobin in the blood. It is found in red
meats, breads, dark green vegetables, and
cereals.

❹ Zinc is needed for normal growth and develop-
ment. It is found in seafood and meats. 

➎ Fluorine is needed for strengthening bones and
teeth. It is found in most drinking water.

Young football athletes need between 2,500-
3,000 calories per day, and typically expend 600-900
calories per day on football activity. The typical diet
plan should include 3-4 high-quality meals per day
that provide the proper percentage of all nutrients
needed. 

It’s important that athletes, parents, and coaches
know that if an athlete loses weight that is not
recovered with simple fluid intake, a greater num-
ber of calories should be recommended in his diet.
If a weekly weight gain of one pound is desired,
an exercise program that includes a diet plan of
3,500 extra calories per week might be recom-
mended. Athletes and their parents should always
read the nutrient labels on all food packages to
determine the amount of calories found in those
food items. 

For more advice on proper nutritional care as it
relates to strength and conditioning, contact a cer-
tified athletic trainer or a sports nutritionist. Proper
eating habits with proper fluid intake at all times
can make a young athlete strong, fast, and
healthy.

Other reliable sources of nutritional information
for the strength and conditioning of young foot-
ball players are:

■ Food and Drug Administration 888-SAF-EFOOD
(723-3366)

■ Food and Nutrition Information Center
(301) 504-5719

■ American Academy of Pediatrics (847) 228-5005
■ American Dietetic Association (800) 877-1600    
■ ADA Nutrition Hotline (800) 366-1655 or

www.eatright.org
■ President’s Council on Physical Fitness and Sports

(202) 690-9000 
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Strength training programs can help football players safely strengthen
muscles, prevent injury, and improve performance, but only if the programs
are properly designed and adequately supervised.

BY CASEY CHRISTY, ATC, CSCS

SHOULD YOUTH FOOTBALL PLAYERS LIFT WEIGHTS?

W H A T  C O A C H E S  S H O U L D  K N O W

■ Pre-adolescent football players can get stronger,
prevent injury, and improve performance through a
strength training program, using either light
weights, body-weight exercises, or resistance bands.

■ When properly designed and supervised, weight training
for pre-adolescents carries no greater injury risk than
participating in sports such as football, baseball, or
soccer.

■ Football players should undergo a physical examination by
a physician before starting an exercise program and they
should seek advice from a health or fitness professional,
such as a certified athletic trainer (ATC). 

■ Coaches should emphasize proper technique, use of light
resistance, and supervised training sessions. 

Strength Training vs. Weight Training
Emphasize to youth football players that getting
stronger doesn’t have to involve using weights.
Although some experts say kids as young as 9 or 10
years old can start with light weights, remember
that other resistance options are available. 

For example, young football players can use
body-weight exercises (pushups, abdominal
crunches, etc.) and resistance bands to build strength.

Benefits of Strength Training
Training not only strengthens muscles, but tendons,
joints, and bones—even for pre-adolescents. A
stronger body not only improves football perform-
ance, it also helps prevent injury. 

However, strength training will produce very lit-

tle—if any—increases in muscle size until a boy is
older. That’s because pre-adolescent boys have not
begun to produce hormones such as testosterone.
Because testosterone is necessary for developing big-
ger muscles, they will get stronger, but they won’t
see bigger muscles until they reach puberty.

Strength Training Safety
Strength training, when done correctly, is safe.
According to research studies, a properly designed and
supervised weight training program carries no greater
injury risk than playing sports such as football, base-
ball, or soccer. Here are some Do’s and Don’ts: 

■ Do ensure that parents consult a
physician before their child begins any
exercise program.



■ Do seek the advice of a health or
fitness professional such as a Certified
Athletic Trainer (ATC) or a Certified Strength and
Conditioning Specialist (CSCS).

■ Do emphasize proper exercise
technique. Never allow the lifter to sacrifice
good form for heavier weight.

■ Do teach proper breathing. Lifters should
breathe out as they lift and breath in as they lower
the weight. They should never hold their breath.

■ Do use light resistance and stay in
the 12-15 repetition range. Perform
1-3 sets for each exercise. Remember, beginners
can use body weight exercises or resistance
bands to build a baseline of strength before
using light weights. And remember, body weight
exercises may be too intense for some over-
weight athletes, so resistance bands are
recommended. 

■ Don’t use weights that are too heavy.
When the athlete is ready to start using weights,
have him begin with a weight with which he
can do at least 12 repetitions for that particular
exercise. If he can’t, then the weight is too
heavy. Don’t let an athlete try a heavier weight if
he’s not ready for it.

■ Don’t overdo it. Exercises need to be done
only two to three days a week on alternate days.
Resting a day between workouts is essential for
adequate recovery. Workouts should last only
30-45 minutes.

■ Don’t allow youth football players to
lift alone. All workout sessions must be
supervised by a qualified adult. Use one or more
spotters to assist the lifter when necessary.

■ Don’t allow your youth football
player to lift maximal weights until he
is at least 16 years old. Heavy lifting (especially
overhead lifts) can injure an athlete’s fragile
growth plates—areas of cartilage near the
joints—impairing normal bone development.

■ Don’t allow youth football players
to begin a weight training program unless
they are mature enough to follow directions.

In summary, remember that getting stronger not
only improves performance but also helps prevent
injuries. Kids can work out as long as coaches, ath-
letes, and parents follow the proper precautions.
Young football players need to take it slow at first,
but as they reach physical maturity, they can
progress into more advanced programs with greater
resistance.
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Injury Prevention



Protective Equipment
Protective equipment is one of the most important
factors in minimizing the risk of injury in youth foot-
ball. Youth football leagues recommend the follow-
ing items for each player: helmet; mouth guard;
shoulder pads; athletic supporters for males;
chest/rib pads; forearm, elbow, and thigh pads; shin
guards; proper shoes; sunscreen; and water. The
equipment provided should be safe, properly fitted,
in good repair, and inspected regularly. Equipment
that is damaged should be discarded.

Conditioning Programs
Top physical performance can only be achieved by
an athlete who is in top physical condition. Lack of
physical fitness impairs the performance of an ath-
lete. Coaches should know the physical condition of
their athletes and set practice schedules accordingly.
Supervised preseason, in-season, and out-of-season
conditioning programs should be available to all
athletes. A person who is educated in the condi-
tioning of the adolescent athlete should design and
monitor these programs utilizing up-to-date, scien-
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There are many things to consider in preventing youth football injuries.
Here’s how coaches and parents can play a role in keeping the game and
practice arena safe.

BY MARY KIRKLAND, M.S., ATC/L, CSCS KENNEDY SPACE CENTER

TIPS TO PREVENT YOUTH FOOTBALL INJURIES

W H A T  C O A C H E S  S H O U L D  K N O W

■ Make sure each child is in proper physical condition to
play football. 

■ Know and abide by the rules of the sport.

■ Ensure the players wear appropriate protective gear.

■ Make sure the players know how to use athletic equipment.

■ Players should always warm up before playing.

■ Players should avoid playing when very tired or in pain.

■ Players should get a preseason physical examination.

■ Make sure there is adequate water or other liquids
available to maintain proper hydration..
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tifically sound advice. Cardiovascular, strength, and
flexibility exercises that address the specific condi-
tioning needs of the football player are essential to
injury prevention. Conditioning also involves mental
preparation, as well as developing the discipline to
practice regularly, eat properly, and maintain good
sleeping habits.

When playing or practicing in hot weather, players
must acclimatize to the heat. It is essential that this
be done gradually. With the proper conditioning
program, a player can expect to be 80 percent accli-
matized within 7-10 days. Final stages of acclimati-
zation to heat are marked by increased sweating
and reduced salt concentration in the sweat.

Warm-Ups
A proper warm-up is an integral part of a good
conditioning regimen and should precede any
strenuous physical activity. The National Athletic
Trainers’ Association (NATA) recommends a mini-
mum 15-minute warm-up period before any game
or practice and a cool-down period afterward.
Athletes should warm up for five minutes during
any prolonged breaks.

When done properly, stretching increases the
blood supply to the muscles, tendons, and liga-
ments, and makes them more flexible. A stretch-
ing routine should include all of the major muscle
groups of the body, with special attention given to
muscle groups particularly stressed by the
demands of the sport. Each stretch should be
done smoothly and slowly, avoiding jerking
motions. It should be held until tension, not pain,
is felt in the muscle. See “Football Flexibility
Exercises” on pages 20-21.

Hydration
The notion that water should be withheld from ath-
letes is not only wrong, it can be harmful. The most
important safeguard to the health of the athlete is
the replacement of water. What is lost through
sweat must be replaced. 

Make sure athletes drink plenty of fluids before,
during, and after practices and games in order to
stay hydrated and avoid overheating. Water must
be on the field and readily available. It is recom-
mended that a minimum 10-minute water break be
scheduled for every half hour of heavy exercise in
the heat. Athletes should rest in a shaded area dur-
ing the break. Dehydration of even as little as 1-2
percent of an athlete’s body weight can hinder per-
formance. More than 3 percent puts the athlete at
risk for heat cramps, heat exhaustion, or heat stroke.
One precautionary measure is to advise athletes to
drink 2-3 cups of water for every pound lost during
activity. Their body weight should be back to normal
before the next workout. 

Have athletes pay attention to the amount and
color in their urine. They should excrete a large vol-
ume that is nearly colorless. Small amounts or dark
colored urine can indicate dehydration. Appropriate
sports drinks are key to limiting energy loss while
remaining hydrated. They replace the electrolytes
and fluid lost by the body during activity, and are
especially important when exercising in hot, humid
climates.

Annual Physical Evaluation For All
Prospective Athletes

A qualified physician should perform an annual
physical evaluation prior to athletic participation.



Both the coach and parent should review the physi-
cian’s documention, as it will bring to their attention
any potential medical alerts (such as asthma, dia-
betes, etc.). Guidelines should be established for ath-
letes with medical alerts to insure that emergency
life-sustaining medications are readily available and
administered properly when needed. Any cardiac risk
factors should be identified and reviewed by a physi-
cian prior to participation. In addition to the general
examination, an orthopedic examination is recom-
mended. This exam should focus on joint flexibility
and range of motion, as well as an evaluation of any
past injuries to the bones or joints.

Team Physician/Consulting Physician
Every team should have a qualified physician well
versed in sports medicine available for immediate
consultation.

Appropriate Matching of Competitors
Children of the same age can vary dramatically in
physical development, so health professionals often
make a distinction between a child’s chronological
age and developmental age. In sports, a physical
mismatch between competitors can lead to serious
injury. Common sense dictates that young athletes
be grouped according to their developmental age
as much as possible, to reduce the likelihood of
injury and help ensure fair competition.

Proper Technique
Coaches should drill athletes in the proper execu-
tion of fundamental football skills, particularly
blocking and tackling. This will significantly reduce
the incidence of head and neck injuries.

High-Quality Referees
Try to insure that each official is certified by the
National Association of Sport Officials (NASO). Every
official must be fair and unbiased, and ensure that
each event is played with the highest level of
sportsmanlike conduct. 

Safe Field/Facility Conditions
Ensure that playing facilities are properly cared for,
inspected regularly, and repaired in a timely manner.
Uneven terrain can contribute to sprained knees
and ankles. For games played in thunderstorm con-
ditions, follow the NATA’s 30/30 rule for lightning
safety, which uses the Flash-to-Bang count to deter-
mine when to go to safety. If 30 or fewer seconds
elapse between the time a lightening flash is seen
and thunder is heard, all individuals should be
removed from the field and taken inside a safe
structure. Once activities have been suspended,
wait at least 30 minutes following the last sound
of thunder or lightning flash prior to resuming an
activity or returning outdoors. Also, try to contact
the local weather service for additional advice on
conditions.

Basic First Aid/Emergency
Preparedness

Each coach should make an effort to have CPR and
First Aid training. Coaches often are the first to
respond to any emergency and they will need to
take the proper steps to safeguard the injured ath-
lete. Know what to do in case of an emergency,
and have your emergency plans written with copies
provided to all coaches. Have prearranged proce-
dures for obtaining medical care for the injured ath-
lete, including initiating the EMS system and arrang-
ing for ambulance service. Have a well-stocked first-
aid kit on the sidelines, as well as ice for immediate
care of acute injuries.

Protocol For Returning
Following Injury

An injured player should be allowed to return to
action only after adherence to a standard protocol
established with a qualified athletic health-care
provider. Communication is imperative among ath-
letes, coaches, parents, team physicians, family
physicians, certified athletic trainers, and others
regarding the status of the athlete’s injury.
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The overload principle is based on the
premise that doing more work than an athlete’s
body is accustomed to will cause physiological
adaptations. These adaptations will allow more
work to be done in the future and with greater
ease. However, there are potential risks associated
with overloading without allowing for adequate
recovery. Overreaching occurs when an ath-
lete does not allow adaptation to occur between
bouts of intense training. This results in a

decrease in performance that might be accompa-
nied by other psychological and physiological
signs and symptoms. 

If the intensity and duration of training are not
reduced, overreaching will lead to overtrain-
ing syndrome. Recovery for overreaching can
take two to three weeks, and recovery from the
overtraining syndrome can take several months.
Overtraining, also know as maladaptation, is a
long-term imbalance of physical training and
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Overtraining syndrome is an illness associated with serious
consequences. However, overtraining can be prevented with proper
recovery between exercise sessions.

BY KELLY FIALA, M.S., ATC, CSCS

PREVENTION & TREATMENT OF OVERTRAINING SYNDROME

W H A T  C O A C H E S  S H O U L D  K N O W

■ Overloading results in physiological adaptations,
including increased strength.

■ Overreaching occurs when an athlete does not allow for
adaptation between intense training sessions. 

■ Overtraining syndrome is an extension of overreaching.

■ Overtraining often results in diminished performance in
conditioning drills and competitions. 

■ Different characteristics predispose an athlete to
overtraining syndrome. 

■ Several signs and symptoms can help identify an athlete in
an overtrained state.

■ A physician’s diagnosis is necessary to determine if an
athlete is in an overtrained state.  

■ Treatment for overtraining syndrome includes several
weeks of rest.

■ Prevention and early identification are the keys to 
dealing with overtraining syndrome.



recovery. A physician’s diagnosis of overtraining is
based on the patient’s history and laboratory find-
ings, carefully ruling out other diseases. Table 1
lists several of the signs and symptoms associated
with the overtrained state. 

Some youth football players are more susceptible
to overtraining syndrome than others. Adaptation

capacity, coping strategies, and
physiological properties help to
determine the athlete’s ability to
tolerate stress. It is important for
youth football coaches and play-
ers to be aware of the factors
that make athletes more vulnera-
ble to overtraining. Table 2 lists
both internal and external factors
that may predispose an athlete
to overtraining syndrome.

The best way to combat over-
training syndrome is prevention
Table 3. Many measures can be
taken to prevent overtraining.
Periodization—varying intensity
and volume of training, with
adequate rest—is essential in
preventing overtraining.
Adequate rest varies; however, it
should be a minimum of 1-2
days, and as intensity increases,
the number of days of rest
should also increase. Adequate
nutrition and sleep also con-
tribute to the prevention of over-
training. 

However, if overtraining does
occur, the best treatment is rest
and avoiding sports activities for
approximately two weeks. After
two weeks, the youth football
player can resume light training.
It is recommended that the
player try different sports and
abstain from the activity that
led to overtraining. A slow pro-
gression of training should
occur with careful consideration
of the athlete’s mental status
and an alertness for signs of
overtraining. Proper nutrition
and sleep are required to
increase the speed of recovery. 

For overtraining syndrome, as with any injury or
illness, prevention is the key. However, in the event
that the syndrome occurs, it is important for play-
ers and coaches to be able to identify signs and
symptoms of the overtrained state. If overtraining
is identified early, the required recovery time is
reduced.
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■ Loss of appetite ■ Anger
■ Fatigue ■ Tension
■ Sleeping problems ■ Muscle fatigue
■ Depression ■ Abnormal sense perceptions
■ Long-term muscle soreness ■ Inability to relax, twitchy, fidgety
■ Insatiable thirst, dehydration ■ Lower resistance to common

illnesses (colds, sore throats, etc.)

Table 2. Factors that can increase 
vulnerability to an overtraining state

Internal External
■ General health ■ Intensity of physical training
■ General nutrition ■ Volume of physical training
■ Mood state ■ Social, economic, and psychological 

stress 
■ Hereditary factors ■ Training history
■ Age ■ Environmental conditions and time 
■ Sex of year

■ Food intake
■ Sleep (quality and quantity)
■ Infections
■ Medication, alcohol, and tobacco
■ Travel (jet lag, altitude)

Table 3. The prevention of the
overtraining syndrome

■ Incorporate periodization
■ Allow adequate recovery time
■ Progress slowly with increasing intensity and duration
■ Encourage alternative activities

Table 1. Signs and symptoms of overtraining



Several studies indicate nearly half of all youth
sports injuries are caused by overuse, suggesting
kids often try to do too much too soon. 

Coaches and parents can prevent many of these
injuries by following a gradual training progression,
instructing athletes not to ignore pain, and recog-
nizing the unique physical traits of a child’s growing
bones. 

Follow the 10-Percent Rule
One way to prevent overuse injuries is by following
the 10-percent rule. This rule simply states that each
of the FIT components of any athletic activity should
be increased by no more than 10 percent a week: 
Frequency—how often athletes train, practice,
or play
Intensity—how hard athletes train, practice,
or play

Time—how long athletes train, practice, or play.
The 10-percent rule started out as a recommenda-

tion for long-distance runners regarding their weekly
increases in training mileage. Coaches and parents
can apply this rule to football, too. For example, to
build youth athletes’ cardiovascular endurance with
jogging activities, increase the amount of time or
distance they run by only 10 percent a week.
Accelerated increases are likely to lead to injury. 

Other Preventative Measures
Make all changes in athletes’ routines gradual. For
example, adding hill running is a great way to
increase workout intensity, but not if it adds too
much too soon. Training surface is also important.
Suddenly changing from running on grass all the
time to a harder surface such as asphalt can bring
about injury. 
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Overuse injuries in youth football players are preventable through
proper training progression.

BY CASEY CHRISTY, ATC, CSCS

PREVENTING OVERUSE INJURIES IN YOUTH FOOTBALL

W H A T  C O A C H E S  S H O U L D  K N O W

■ Overuse injuries such as tendinitis, shin splints,
and other aches and pains are common in youth
football  players, especially at the beginning of
the season.

■ Coaches and parents should teach athletes the
difference between getting-in-shape pains and
injury pain.

■ Coaches can prevent many overuse injuries through
a gradual training progression and by recognizing
the unique characteristics of a child’s growing
bones.

■ Aches and pains that last more than a few days should
be evaluated by a physician or certified athletic
trainer (ATC).
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by Carl Stanitski, M.D. 

Listen to Your Body
Teach athletes the difference between getting-in-
shape pains and pain that indicates an injury or
potential injury from overuse. For example, general
muscle soreness on both sides of the body (both legs,
both arms) can be expected when young athletes
start a new season. But if it’s only soreness, the pain
should go away after a few days of rest and gentle
stretching exercises. However, pain only on one side
of the body—or pain on both sides that doesn’t go
away after a few days—can indicate an injury. 

Don’t Ignore Pain
To prevent an overuse injury from snowballing into
a condition that can sideline an athlete for an entire
season, don’t ignore pain. If a painful condition per-
sists after a few days or affects the athlete’s playing
ability, remove him from participation. Then have
the injury evaluated by a physician or certified ath-
letic trainer (ATC).

Many minor overuse injuries can be managed with-
out losing much playing time if caught early enough.

Watch Out For Growth Plate Problems
Children have fragile growth plates—areas of carti-
lage that eventually harden into mature bone—
near all of their joints. These areas are prone to
injury when athletes are young and growing. Some
growth plates—such as those on the back of the
heel or below the kneecap—are especially prone to
injury. These areas serve as attachment sites for the
young athlete’s muscles and tendons. Excessive
physical activity can inflame the growth centers,
leading to pain and swelling. Ignoring such pain
can have long-term consequences, as untreated
injuries to growth plates can affect normal bone
growth, cause permanent arthritis, and abnormal
muscle function.

Remember: don’t train kids like miniature adults.
Their young and growing bodies need time to
adjust to new physical activities. And when aches
and pains do occur, don’t treat them lightly.
Young athletes are susceptible to unique injuries
that, when left untreated, can lead to long-term
problems.
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Along with proper conditioning and technique, no other component is as
important to safe youth football participation as high-quality protective
equipment. Today’s youth football equipment allows for maximal protection,
with minimal negative impact on performance. Using properly fitting
quality equipment that is correctly maintained ensures maximal safety.

BY ROBERT D. KERSEY, Ph.D., ATC, CSCS

SELECTION, FITTING, CARE, AND USE OF EQUIPMENT

W H A T  C O A C H E S  S H O U L D  K N O W

■ Protective equipment is designed to minimize external
forces to the body.

■ Purchase high-quality youth football equipment from
reputable dealers.

■ Use qualified personnel and always follow recommended
fitting instructions. Never let young athletes determine
proper fit.

■ Know and follow the manufacturers’ requirements,
which often limit equipment alterations.

■ Teach and require proper use of all protective
equipment.

■ Teach athletes to conduct daily equipment checks, in
addition to frequent and regular equipment checks by
the coaching, athletic training, or equipment staff. 

■ Always know and abide by the equipment rules for your
specific area and league.

■ Whenever protective equipment directions/instructions
are missing, contact the manufacturer for guidance.

■ Contact a properly qualified sports health-care
professional, such as a certified athletic trainer
(ATC), for additional assistance and/or information.
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GO ONLINE AT WWW.NFLHS.COM/HEALTHMORE READING
Athletic Protective Equipment: Care, Selection, and Fitting, by Scott Street and Debrah Runkle (McGraw-Hill, 2000). 
Principles of Athletic Training, by Daniel Arnheim and William Prentice (McGraw-Hill, 2000).
Introduction to Athletic Training by Sue Hillman (Human Kinetics, 2000).

Although rules vary with the level of competition
and geographic region, certain equipment is
required, while other gear is optional. Required
youth football equipment generally includes: a hel-
met with facemask, mouthguard, shoulder pads,
hip pads, thigh pads, knee pads, and a tailbone
pad. Optional protective equipment may include:
neck collars and knee braces. Items not detailed
here include: jerseys, pants, footwear, protective
eyewear, rib pads, and upper extremity padding.

Required Equipment
Helmet and Facemask: All helmets used in

youth football should meet minimum safety stan-
dards and be labeled as such (NOCSAE). The helmet
and facemask protect the bones and soft tissues of
the head, face, and, most important, the brain.
Always follow manufacturer guidelines. Each athlete
has unique head dimensions, so individual fit is criti-
cal. Generally, helmets should fit comfortably snug.
Check regularly for proper fit, including bladder
inflation. Always inspect the helmet shell for cracks,
and for excessive wear on interior padding, chin
straps, rivets, screws, and snaps. Check the face-
mask for exposed metal. Recondition all helmets as
specified by the manufacturer (typically every two
years for youth helmets). 

Shoulder Pads: Shoulder pads should
protect the upper torso and shoulder regions.
As with helmets, proper fit of shoulder pads is
critical to their effectiveness and should always
follow manufacturer guidelines. Athletes should be
able to reach up and out without impinging their
neck. Be sure the inner padding covers the shoul-
der tips (acromions), and the outer shell
protects the front and sides of both shoulders.
The pads must completely cover both shoulder
blades (scapulae) and the breast plate (sternum).
Regular inspections should identify problem
equipment. Annual reconditioning is recommended. 

Mouthguards: A properly fitted, high-quality
mouthguard assists in preventing many oral and
facial injuries, as well as limiting concussions.
Most youth football athletes use the boil and bite

(thermoplastic) mouthguard. These relatively inex-
pensive items are generally effective. After select-
ing the appropriate-sized mouthguard, do not
allow over-trimming as this practice may limit its
effectiveness. Custom mouthguards are efficient
options, but costly.

Padding: Youth football leagues typically
require hip, thigh, and knee pads, as well as a
tailbone pad for all participants. When properly
fitted and used, these effectively protect specific
body regions from contusion. Proper placement of
these pads is imperative.

Optional Equipment
Neck Collars: Various forms of prophylactic
and postinjury neck collars are available to
football athletes. Fitted correctly, neck collars
may effectively limit hyperextension (head back),
but may not properly limit lateral flexion (side to
side) or rotation (twisting). Always follow manu-
facturers’ guidelines for fitting and application.

Knee Braces: Prophylactic knee braces have
been in use for more than 20 years. When
applied properly to adult football players, they
can reduce knee sprains. Little research has been
done with regard to the use of knee braces in
youth football.
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Serious neck injuries in football are rare—about 1
in every 100,000 players. Even one neck injury is
one too many. That’s because neck injuries can
result in paralysis and even death. Here’s how you
can protect youth football players.

Teach Proper Tackling Technique 
Instruct players to keep their heads up and initiate
contact with their shoulder when making a tackle.
Lowering the head and using it as a battering ram
is asking for trouble. The reason for this is simple:
When your head is upright, your seven neck bones
are aligned in a natural, curved pattern, which pro-
tects you from injury. That’s because your neck can
better absorb impact in this position. 

However, when you put your head down, your
neck bones become stacked. And when a player
makes a headfirst tackle in this position, the head
stops but the rest of his body keeps moving, com-
pressing his stacked neck bones. If the force is
strong enough, the neck bones buckle and serious
damage to the spinal cord can occur. Remind

Proper tackling technique, strong neck muscles, and the right
equipment can help youth football players avoid serious neck injuries.

BY CASEY CHRISTY, ATC, CSCS

PREVENTING NECK INJURIES IN YOUTH FOOTBALL

W H A T  C O A C H E S  S H O U L D  K N O W

■ Neck injuries in youth football can result in paralysis
and even death.

■ Players should avoid lowering the head when making a
tackle as this can result in serious injury. Instruct
players to keep their heads up when tackling and initiate
contact with the shoulder.

■ Youth football players must also strengthen their neck
muscles and wear an approved, properly fitted helmet to
avoid injury.
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GO ONLINE AT WWW.NFLHS.COM/HEALTHMORE READING
Minimizing Liability Risks of Head and Neck Injuries in Football, by Jonathon Heck et al. (Journal of Athletic Training,

Volume 29, No. 2, 1994). 
Recommended Procedure for Football Helmet Fitting Session is available from Schutt Sports (1-800-637-2047),

manufacturer of football helmets. 
Prevention of Cervical Spine Injuries in Football, by Kenneth Fine, et al. (The Physician and Sports Medicine, Vol. 19, No., 10, 

October 1991).

players to hit with their heads up. They should see
the jersey number of the player they are tackling. 

Strengthen Neck Muscles  
The stronger a player’s neck muscles are, the less
likely it is that he will be injured. But point out to
your players that doing neck exercises is in no way
a substitute for proper tackling technique.
Although neck machines are available, you really
don’t need any special equipment.

Here are some tips on how to strengthen the neck
simply by using a towel. 

Neck Flexion—With the player in a seated
position, stand behind him, roll up a towel, and
place it across his forehead. Holding on to both
ends of the towel, instruct the player to bend his
neck forward slowly, bringing his chin toward his
chest while you offer mild resistance. Have him
pause and slowly return to the starting position.
Don’t allow him to hyperextend the neck when
bringing the head back up. He should simply stop
when the head is in its natural, upright position
and repeat. Perform 2-3 sets of 10 repetitions.

Neck Extension—Have the player begin with
the neck in a partially flexed position by lowering
his chin toward his chest. Stand in front of him
and place the towel across the back of his head.
Have him lift his head back into the upright posi-
tion while you apply mild resistance. Don’t allow
him to hyperextend his neck. Have him stop when
his head is in its natural position and then repeat.
Perform 2-3 sets of 10 repetitions.

Lateral Neck Flexion—With the player
seated and his head in its natural, upright posi-
tion, stand on the right side of him facing the side
of his head. Place the towel across the left side of
his head, over his ear. While applying mild resist-
ance with the towel, have him tilt his head to the
left, bringing his left ear toward his left shoulder.
Return to the starting position and repeat.
Perform 2-3 sets of 10 repetitions, then repeat
with the other side.

Finally, make sure players use only helmets
approved by the National Operating Committee
on Standards for Athletic Equipment (look for the
“NOCSAE” label on the back), and make sure
these helmets are properly fitted. 

Remember, although not all neck injuries are pre-
ventable, proper tackling technique, keeping the
neck muscles strong, and using the right equip-
ment will greatly reduce players’ chances of seri-
ous injury.

For more information on preventing neck
injuries in youth football, consult a physician or a
certified athletic trainer (ATC).
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Youth football coaches should educate players about fundamental
football skills, particularly the proper execution of blocking and tackling.

BY SANDRA J. SHULTZ, Ph.D., ATC, CSCS

RISKS ASSOCIATED WITH SPEARING

W H A T  C O A C H E S  S H O U L D  K N O W

■ Spearing, defined as headfirst contact with the head
lowered and the neck flexed, is illegal and dangerous.

■ Spearing is the major cause of cervical spine injury
(cervical fracture, dislocation, and quadriplegia)
in football.

■ Coaches who teach their athletes to tackle or block with
the helmet are placing their athletes at extreme risk for
spinal injury, permanent paralysis, and even death.

■ Teaching proper tackling and blocking techniques is the
key to prevention of head and spine injuries in football. 

The following recommendations are proven to reduce the
risk of spinal injury during blocking and tackling:

■ Educate players on the potential risks associated
with tackling an opponent with the head lowered.

■ Coaches should instruct players to make contact with
the head up (“See what you hit” approach) and never
with the top of the head or helmet.

■ Initial contact should never be made with the
helmet/head. Instruct players never to lower their
head in an attempt to deliver a blow to an opponent.

■ Coaches and officials should instruct players never
to use their heads as battering rams when blocking
or tackling.
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The risk of spinal injuries in football has decreased
dramatically since 1976, when rule changes eliminat-
ed the head as the primary and initial contact point
for blocking and tackling. However, it is natural for a
young athlete—especially one who is smaller—to
develop a head first-tackling technique to improve his
leverage against large players if he is unaware of the
risks and not properly instructed.

Although death or quadriplegia at the youth sport
level are rare, the risk steadily increases with inten-
sifed impact forces as the athletes get bigger and
stronger. Education and instruction should begin
early to teach proper skills before bad habits develop. 

Spearing is characterized by headfirst contact,
with the head lowered and the neck flexed. When
contact is made in this fashion, the neck is straight-
ened without the normal curvature of the spine. As
a result, vertical forces through the head that are
normally dissipated by the neck muscles are instead
transmitted through the spinal column.

If the vertical force exceeds the tensile or com-
pressive strength of the straightened spine, the ver-
tebral column can collapse or buckle, resulting in
compression fractures or fracture dislocations. If a
fractured or dislocated vertebra intrudes into the
spinal canal, permanent spinal cord injury and paral-
ysis can result.

According to the National Center for Catastrophic
Sport Injury Research, this method of tackling or
blocking—resulting in axial loading of the spine—
was found as the direct cause for 36 football fatali-
ties and 30 permanent paralysis injuries in a single
year before new rules and instruction had been
introduced.

The key to avoiding catastrophic neck injury asso-
ciated with spearing is prevention. Since 1976, rule
changes, improved equipment, improved strength
and conditioning programs, and athlete education
have greatly reduced the incidence of neck injuries.
Experts agree that the most effective prevention
strategy is teaching proper technique.

The Inter-Association Task Force for Appropriate
Care of the Spine-Injured Athlete recommends that

players, parents, and coaches all participate in edu-
cational programs, beginning in youth leagues and
other football developmental programs and empha-
sizing a “see what you hit” technique for blocking
and tackling. The task force also recommends that
these educational programs be repeated at regular
intervals and constantly reinforced.

Football is one of four sports that represent the
greatest risk for head and spine injury of all of youth
sports. Although it is recognized that football is a
contact sport and not all injuries can be avoided,
many serious injuries can be prevented through prop-
er education. Research clearly indicates that the inci-
dence of catastrophic head and neck injury has
decreased dramatically through prevention strategies.

GO ONLINE AT WWW.NFLHS.COM/HEALTHMORE READING
Proctor, M.R., & Cantu, R.C., Pediatric and Adolescent Sports Injuries:  Head and Neck Injuries in Young Athletes.

Clinics in Sports Medicine. 19(4); 693-715, 2000.
Mueller, F.O., &  Diehl, J.L. Annual Survey of Football Injury Research 1931-2001. From the National Center for Catastrophic 

Sport Injury Research. Chapel Hill, NC. http://www.unc.edu/depts/nccsi/SurveyofFootballInjuries.htm. 
Kleiner, D.M., Almquist, J.L., Bailes, J., Burruss, T.P., Feuer, H., Griffin, L.Y., Herring, S., McAdam, C., Miller, D., Thorson, D., 

Watkins, R.G., & Weinstein, S. Prehospital, Care of the Spine-Injured Athlete: A Document from the Inter-Association Task 
Force  for Appropriate Care of the Spine-Injured Athlete. Dallas, Texas. National Athletic Trainers’ Association, March 2001.
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In youth football, muscle balance is essential for injury prevention and
enhanced performance. 

BY KELLY FIALA, M.S., ATC, CSCS

MUSCLE BALANCE: CONSIDERATIONS FOR INJURY PREVENTION

W H A T  C O A C H E S  S H O U L D  K N O W
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■ Muscle balance is the strength, power, or endurance of
one muscle group relative to another muscle group.

■ Recommended ratios have been established for several
muscle groups that work in opposition (e.g. biceps and
triceps).

■ No more then a 10-percent deficit should exist between
muscle groups of the right and left sides.  

■ Leg strength to body weight ratios indicate potential
body speeds.

■ Ratios are not absolute guidelines.

■ Differences in muscle balance should be based on
individual variations, sports played, and previous injuries.

Muscle balance plays a critical role in injury pre-
vention and performance enhancement. As a youth
football coach, you should consider three types of
muscle balance: agonist and antagonist muscles,
contralateral muscles, and lower body strength to
body weight ratios. 

An antagonist muscle works in opposition to the
prime mover, also called the agonist. Agonist and
antagonist muscle groups (e.g. biceps and triceps)
are not always equal in strength. Several studies
have been conducted to determine appropriate
standards for agonist/antagonist muscle strength
ratios. These recommendations are listed in Table 1.

For example, a youth football player who can lift
100 pounds with his quadriceps during knee exten-
sion should be able to lift 66 pounds with his ham-
string during knee flexion (see Knee [Extension:
Flexion] in Table 1). In addition, this athlete should
be able to lift equal amounts with his triceps during
elbow extension and biceps during elbow flexion

(see Elbow [Flexion: Extension]). 
Here’s another way to look at the information:

The gastrocnemius (the largest muscle of the calf of
the leg) and soleus (a broad flat muscle of the calf
of the leg, situated under the gastrocnemius)
should be able to lift three times as much during
plantar flexion (extension of the ankle) as the tibialis
anterior (the shin) does during dorsiflexion (foot
flexion) (see Ankle [Plastar flexion: Dorsiflexion]).

However, it is not advised for adolescents to per-
form a 1RM, the maximum amount of weight an ath-
lete can lift only one time. Therefore, it is best to use
a predicted 1RM. After warming up, a youth football
player can predict his 1RM by selecting a weight he
feels he can lift 6-8 times. After performing the maxi-
mum amount of lifts for that weight, he can plug the
weight and repetitions into the following equation:

Predicted 1RM = lbs or kg / [100% - (number of
reps x 2)] 

For example, if an athlete can lift 80 kg for 10
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repetitions, the following is true:
Predicted 1RM = 80 kg / [100% - (10 x 2)]
Predicted 1RM = 80 kg / [100% - 20%]
Predicted 1RM = 80 kg / [80%]
Predicted 1RM = 80 kg / [0.80] 
Predicted 1RM = 100 kg
After making the calculations, comparisons

between muscle groups can be made. 
In youth football, it is important to remember

that these values should be used as general guide-
lines and not absolute standards.

The term contralateral refers to both right
and left sides of the body. Contralateral muscles
should be similar in strength. However, some con-
tralateral muscles or muscle groups have discrepan-
cies in their strength. These discrepancies should
never exceed a 10-percent difference. 

The final standard of muscle balance that youth
football coaches should be aware of is the relation-
ship of lower-body strength to body weight.
The guidelines established for lower-body strength
are based on leg press and squat performances.

Youth male football players should be able to leg
press about 1.5 times their body weight and squat
weights equal to their body weight. Again, these
guidelines are based on the outcomes of a few
studies and should not be viewed as absolute stan-
dards. Differences in muscle balance should be
based on individual variations, sports played, and
previous injuries. This testing should be done on
mature adolescents only.

In addition to strength, muscular endurance is
a key factor in injury prevention. Muscular endurance
is the ability to perform repetitive muscular contrac-
tions for an extended period of time. Typically, as
strength increases, endurance increases as well.

A clear understanding of a youth football player’s
general trends of strengths and weaknesses of
muscle groups is essential to the design of an
appropriate resistance-training program. Weak
muscles should be strengthened by exercising with
greater frequency and volume. Give these weaker
muscle groups priority by placing them at the
beginning of the workout.

Table 1. Recommended Strength Ratios
Joint (Action) Muscles Strength Ratio

Ankle (Plantar flexion: Dorsiflexion) Gastrocnemius, soleus: tibialis anterior 3:1

Ankle (Inversion: Eversion) Tibialis anterior: peroneals 1:1

Knee (Extension: Flexion) Quadriceps: hamstring 3:2

Hip (Extension: Flexion) Spinal erectors, gluteus maximus, hamstring: iliopsoas, 1:1
rectus abdominus, tensor fascia latae

Shoulder (Flexion: Extension) Anterior deltoid: trapezius, posterior deltoids 2:3

Shoulder (Internal rotation: External rotation) Subscapularis: supraspinatus, 3:2
infraspinatus, teres minor

Elbow (Flexion: Extension) Biceps: triceps 1:1

Lumbar Spine (Flexion: Extension) Psoas, abdominal: spinal erectors 1:1

GO ONLINE AT WWW.NFLHS.COM/HEALTHMORE READING
Baechle, T. (Ed.). Essentials of Strength Training and Conditioning. Human Kinetics: Champaign. 2000.

(Chapter 24: Muscle Balance by D. Wathen). 
Moore, J., & Wade, G. Prevention of Anterior Cruciate Ligament Injuries. National Strength and Conditioning

Association Journal. 11(3): 35-40.  1989.  
Grace, T. Muscle imbalance and extremity injury. A perplexing relationship. Sports Medicine. 1985 Mar.-Apr.; 2 (2): 77-82.



Safety must be the primary concern when design-
ing the layout of a weight room for youth football
players. Injuries can occur not just from lifting, but
also from tripping over loose weights or collars,
horseplay, or lifting stations being too close to each
other. As you develop a strength-training program,
consider these factors:

Floor Surface
Wood, tile, rubber, and carpet are all surfaces that
may be in your weight room—and each has its own
potential for injury. With wood floors, inspect to
make sure there are no splinters, loose boards, or
loose or protruding nails or screws. Tile should be
kept clean and dry. Moisture from drinks or water
being tracked in, or chalk dust, can make the floor
slippery. Rubber floors, particularly those that have
interlocking pieces, can develop gaps and become a
tripping hazard. If the weight room is carpeted, see
that the carpet is free of tears and protect high
impact areas with throw mats and padding.

Cleanliness
Make sure all loose weights, plates, and collars are

off the floor and stored on the appropriate racks or
trees. Do not allow athletes to throw their gym
bags, jackets, or towels on the floor in the lifting
area. The lifting area should be mopped and vacu-
umed daily. Weight benches should be sprayed with
a disinfectant daily. To prevent spills, do not allow
food or drink (except water in an appropriate area
away from the lifting stations).

Equipment Layout
There should be adequate room for both lifters and
spotters. A lifter should have room to land in case
he needs to bail out of a lift. For example, when
using eight-foot-square Olympic platforms, allow at
least four feet between platforms.

Proper Instruction
Both the lifter and spotter should receive instruc-
tions and demonstrate understanding of what to
do for each lift they are asked to perform or spot.
Have instructions on how to perform each lift at
the different stations. Many strength machines
already have a diagram and instructions on the
proper technique. Post safety guidelines prominent-
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Planning, proper supervision, and attention to detail are all part of 
keeping the weight room safe and free from injury hazards.

BY MICHAEL J. HANLEY, M.S., ATC/L

DESIGNING AND MAINTAINING A SAFE WEIGHT ROOM

W H A T  C O A C H E S  S H O U L D  K N O W

■ Stations for exercises must be spaced apart far enough
to allow for adequate flow and have enough room for
both the lifter and spotter. 

■ The weight room floor must be clean and free from
moisture and loose objects.

■ All weights and machines must be checked regularly.

■ Rules should be posted and enforced to create a safe and
disciplined atmosphere.
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ly around the weight room. Instruct the athletes to
unload the weight bar after each lift. Have them
unload the bar evenly from each side to prevent
the bar from tipping over and having the weights
fall off the opposite side. Always use collars with
barbells, and have lifters wear weight belts—espe-
cially for heavy lifts. 

It’s a good idea to match up players of similar size
and lifting ability, so the spotter can safely handle
the weight if the lifter gets in trouble. Instruct the
lifters not to drop or throw the weights unless they
need to bail out, and have them return the weights
and dumbbells to their proper racks immediately
after completing their lift. Be sure to have each ath-
lete do an individulized program and to stay aware
of the special precautions and programs for players
who are not physically mature.

Proper Supervision
Never allow youth football players to lift unsuper-
vised or without a spotter for those lifts requiring

one. All of the coaches supervising should try to be
certified in CPR, First Aid, and Disease Transmission. 

Attire and Conduct
Do not allow horseplay. More players will get
injured in the weight room from fooling around
than from lifting. Stress to your football team the
discipline necessary to lift properly and safely. Only
proper clothing such as shorts, T-shirts, and sneak-
ers should be worn while lifting.

Equipment Check
In addition to inspecting the floor surface, check all
weights and machines daily. Be attentive to frayed or
squeaky cables. Make sure that all floor- or wall-
mounted machines are secure. Look for any loose
nuts or bolts. See that none of the plates have cracks
in them. All equipment should be regularly manin-
tained—oiling the machines and pulleys, checking
the grips and pads, etc. Trained personnel should do
any repairs to the machines or equipment.

GO ONLINE AT WWW.NFLHS.COM/HEALTHMORE READING
www.fitnessworld.com.
The Strength and Conditioning Journal.
www.strengthtech.com.
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Injury Evaluation



When a youth football player incurs an acute injury,
the coach’s ability to assess the situation properly
and make the right decisions often can minimize the
severity of the situation. 

The chart beginning on page 51 will assist the
youth football coach in determining the best course
of action when presented with an acute, on-field
injury. Here are some important considerations:

❶ Stabilize is defined as immobilizing 
(preventing movement) of the athlete or injured
body part.

❷ Minor injuries equate to no swelling;
full, pain-free range of motion (movement);
and no pain with use of the injured body
part, including full weight bearing during
sport-specific activities.

❸ When in doubt, always await medical assistance
in order to move or stabilize the injured athlete
safely.

❹ Having a certified athletic trainer (ATC) or
physician on the sidelines, when possible, is of
significant value.

ALL UNCONSCIOUS ATHLETES SHOULD BE
MANAGED AS IF A FRACTURE OR DISLOCA-
TION OF THE CERVICAL SPINE EXISTS UNTIL
THESE INJURIES CAN BE RULED OUT. 

For more information, read the first book in this
series, First Aid.

Here are some tips for rapid assessment of on-field injuries and actions
to take for proper care of the youth athlete.

BY MARY KIRKLAND, ATC, KENNEDY SPACE CENTER

THE ON-FIELD EVALUATION OF ACUTE FOOTBALL INJURIES

W H A T  C O A C H E S  S H O U L D  K N O W
In order of their importance, the coach’s on-field
evaluation must rule out:

❶ Cardiovascular and respiratory distress/cessation

❷ Head or spinal column life-threatening trauma

❸ Excessive bleeding

❹ Fractures

➎ Joint dislocations

❻ Other soft tissue trauma (sprains, strains,
contusions, lacerations)
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The youth football coach should use a common-sense approach when
determining when it is safe for a player to return to active status.

BY MARY KIRKLAND, ATC, KENNEDY SPACE CENTER

RETURN-TO-PLAY GUIDELINES FOR YOUTH FOOTBALL

W H A T  C O A C H E S  S H O U L D  K N O W

■ Youth football coaches should try to involve a certified
athletic trainer (ATC) or physician when deciding if an
athlete should remain in the game or be removed from play.

■ Coaches must place the player’s health and safety above any
pressures from parents or the athlete to return to play.

■ A player should have full flexibility and strength restored
in the injured area—equal to the uninvolved side—before
returning to play.

■ Several factors can slow healing and delay return to play.

■ A well-balanced preseason conditioning program will
decrease the youth football player’s risk of injury, and
decrease the rehabilitation time if an injury occurs.

After a youth football player has sustained an injury,
the coach will determine his ability to return to play
with the assistance of a certified athletic trainer
(ATC) or a physician. The following guidelines will
help the coach determine how and when to bring
the player back to full competition only if the injury
is minor. With any serious injury, the final
determination must lie with the athlete’s
physician.

■ The player’s health and safety is the coach’s
number-one priority.

■ The coach must not be swayed by pressure
from parents or the athlete. The decision must
be based on whether the athlete can partici-
pate in a healthy, pain-free condition.

■ Full range of motion, flexibility, and strength
equal to the uninvolved side are the ideal
return-to-play requirements. Normal function
must include pain-free motion of the injured
area while the athete is at rest and while per-

forming the required motions of his position. 
■ When in doubt, keep him out—If you are

unsure of when to return the youth football
player safely to the practice/competition, seek
the advice of a certified athletic trainer (ATC)
or physician to determine his playing status.

Helpful guidelines are provided beginning on
page 51. 

The coach’s best plan of action in an injury
situation is to have an allied health profes-
sional such as a Certified Athletic Trainer
(ATC) or a medical physician to evaluate the
injury, assess its severity, and determine
whether the player can safely return to play.

If there is any doubt as to the severity or
nature of the injury, refer to a physician.

“When in doubt, keep him out” 
If you are unsure of when to return the youth

football player safely to the practice/competition,
the best decision is the most prudent one.
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INJURY SIGNS AND SYMPTOMS INTERVENTION & RETURN TO PLAY

AIRWAY BREATHING OR -LACK OF BREATHING -CHECK AREA FOR SAFETY
CIRCULATION -LACK OF PULSE -CALL EMS
DIFFICULTIES/CESSATION -LOSS OF CONSCIOUSNESS -INITIATE CPR

(SEE PLAY SAFE, BOOK 1: FIRST AID)

CONCUSSION -LOSS OF CONSCIOUSNESS -STABILIZE THE NECK
-AMNESIA -CALL EMS
-MENTAL CONFUSION/DISORIENTATION -REMOVE FACEMASK IF CONDITIONS 
-LOSS OF COORDINATION DETERIORATE
-DIZZINESS -DO NOT REMOVE HELMET OR
-RINGING IN THE EARS SHOULDER PADS
-OBVIOUS MOTOR IMPAIRMENT -BE PREPARED TO INITIATE CPR WITH 
-HEADACHE JAW THRUST
-NAUSEA/VOMITING -FOR “MOBILE CONCUSSION” (PLAYER
-VISUAL DISTURBANCE COMES TO SIDELINE)—OBSERVE UNTIL 

EMS ARRIVES
-AWAIT TRANSPORT BY EMS
-PHYSICIAN ASSESSMENT REQUIRED
-PHYSICIAN CLEARANCE REQUIRED FOR 

RETURN TO PLAY

HEAD AND NECK TRAUMA -PAIN IN SPINE AT LEVEL OF INJURY -STABILIZE THE NECK
-NUMBNESS, TINGLING, OR BURNING -CALL EMS
SENSATION RADIATING THROUGH ARMS -REMOVE FACEMASK IF CONDITIONS

-SENSATION OF WEAKNESS IN ARMS DETERIORATE
-BLURRED VISION -DO NOT REMOVE HELMET OR 
-CONFUSION SHOULDER PADS
-HEADACHE -BE PREPARED TO INITIATE CPR WITH
-DISORIENTATION JAW THRUST
-DIZZINESS -AWAIT TRANSPORT BY EMS
-LACK OF COORDINATION -PHYSICIAN ASSESSMENT REQUIRED
-NAUSEA -PHYSICIAN CLEARANCE REQUIRED FOR 
-UNCONTROLLED EYE MOVEMENT RETURN TO PLAY
-RINGING IN THE EARS

BURNER -IMMEDIATE PAIN -NO IMMEDIATE RETURN TO PLAY UNLESS 
-BURNING OR “ELECTRIC SHOCK” SENSATION THERE IS COMPLETE RESOLUTION 
-INVOLVED ARM HANGS LIMPLY AT PLAYER’S SIDE OF SYMPTOMS AS DETERMINED BY ATC 
-DECREASED STRENGTH ON INVOLVED SIDE OR PHYSICIAN
-DECREASED SENSATION ON INVOLVED SIDE -PHYSICIAN ASSESSMENT REQUIRED

-PHYSICIAN CLEARANCE REQUIRED FOR 
RETURN TO PLAY

ON-FIELD INJURY EVALUATION AND RETURN-TO-PLAY CRITERIA



INJURY SIGNS AND SYMPTOMS INTERVENTION & RETURN TO PLAY
LACERATION WITH -OBVIOUS OPEN WOUND -CALL EMS; WEAR PROTECTIVE GLOVES
EXCESSIVE BLEEDING -PROFUSE BLEEDING -CONTROL BLEEDING WITH COMPRESSION

-PAIN -REMOVE FROM FIELD WITH MEDICAL
-PALLOR ASSISTANCE
-WEAK PULSE -CONTINUE COMPRESSION WHILE
-WHITE OR BLUE AREA DISTAL TO THE INJURY AWAITING EMS TRANSPORT

-WATCH FOR PALLOR, WEAK PULSE
-BE PREPARED TO INITIATE CPR
-PHYSICIAN ASSESSMENT REQUIRED
-PHYSICIAN CLEARANCE REQUIRED FOR
RETURN TO PLAY

FRACTURE -PAIN AT FRACTURE SITE -STABILIZE WITH SPLINT
-CREPITUS (CRACKING/CREAKING SOUNDS) -CALL EMS
-POSSIBLE DEFORMITY -REMOVE FROM FIELD ONLY WITH MEDICAL 
-LOSS OF FUNCTION SUPPORT

-APPLY ICE FOR 15 MINUTES WHILE
AWAITING EMS TRANSPORT IF NO BONE
IS VISIBLE

-PHYSICIAN ASSESSMENT REQUIRED
-PHYSICIAN CLEARANCE REQUIRED FOR
RETURN TO PLAY

-PHYSICIAN MAY APPROVE USE OF 
PADDING TO PROTECT INJURED AREA ON 
RETURN TO PLAY

JOINT DISLOCATION -PAIN -STABILIZE WITH SPLINT OR SLING
-DEFORMITY -DO NOT TRY TO REPLACE DISLOCATION
-LOSS OF JOINT FUNCTION (MOVEMENT) -CALL EMS
-SENSATION/CIRCULATION DEFICITS BELOW -REMOVE FROM FIELD WITH MEDICAL
SITE OF DISLOCATION SUPPORT

-APPLY ICE FOR 15 MINUTES WHILE
AWAITING EMS TRANSPORT

-PHYSICIAN EVALUATION REQUIRED
-PHYSICIAN CLEARANCE REQUIRED FOR
RETURN TO PLAY

ACROMIOCLAVICULAR -PAIN AND TENDERNESS OVER AC JOINT -STABILIZE WITH A SPLINT
SEPARATION (SHOULDER) -CALL EMS

-ELEVATION OF AC JOINT -REMOVE FROM FIELD WITH MEDICAL
-MOVEMENT OF AC JOINT IF DOWNWARD SUPPORT
PRESSURE APPLIED -APPLY ICE FOR 15 MINUTES WHILE

AWAITING EMS TRANSPORT
-PHYSICIAN EVALUATION REQUIRED
-PHYSICIAN CLEARANCE REQUIRED FOR
RETURN TO PLAY

-PHYSICIAN MAY APPROVE USE OF
PADDING TO PROTECT INJURED AREA ON 
RETURN TO PLAY
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INJURY SIGNS AND SYMPTOMS INTERVENTION & RETURN TO PLAY
SIGNIFICANT JOINT -GROSS DEFORMITY -STABILIZE JOINT
SPRAINS (LIGAMENTS) -SUSPECTED FRACTURE/DISLOCATION -CALL EMS

-SIGNIFICANT SWELLING -REMOVE FROM FIELD WITH MEDICAL
-SIGNIFICANT OR PERSISTENT PAIN SUPPORT
-SIGNIFICANT LOSS OF MOTION -APPLY ICE FOR 15 MINUTES WHILE
-DECREASED SENSATION AWAITING EMS TRANSPORT
-JOINT INSTABILITY -PHYSICIAN EVALUATION REQUIRED
-SUSPECTED MALALIGNMENT OR STRUCTURAL -PHYSICIAN CLEARANCE REQUIRED FOR 
ABNORMALITY RETURN TO PLAY

-PAIN WITH MOVEMENT

MINOR JOINT SPRAINS -NO SWELLING -IF NOT SYMPTOMATIC, ATHLETE MAY 
(MUSCLES, TENDONS) -FULL, PAIN-FREE RANGE OF MOTION RETURN TO PLAY

(MOVEMENT) AND STRENGTH -CONTINUE TO OBSERVE FOR DEVELOPMENT
-MINIMAL PAIN WITH USE OF THE INJURED OF SIGNS/SYMPTOMS
BODY PART, INCLUDING FULL WEIGHT -IF SIGNS/SYMPTOMS OF MORE SIGNIFICANT 
BEARING DURING SPORT-SPECIFIC ACTIVITIES SPRAIN OCCUR, STOP PARTICIPATION—

PHYSICIAN EVALUATION AND CLEARANCE 
REQUIRED

SIGNIFICANT STRAINS -POPPING, SNAPPING, OR TEARING -STABILIZE THE AREA
(MUSCLES, TENDONS) SENSATION -CALL EMS

-SUDDEN PAIN -REMOVE FROM FIELD WITH MEDICAL
-MUSCLE WEAKNESS SUPPORT
-DISCOLORATION -APPLY ICE FOR 15 MINUTES WHILE
-DIMINISHED FLEXIBILITY AWAITING EMS TRANSPORT
-PAINFUL MOVEMENT -PHYSICIAN EVALUATION REQUIRED
-DEFECT IN MUSCLE -PHYSICIAN CLEARANCE REQUIRED FOR 

RETURN TO PLAY

MINOR STRAINS -NO SWELLING -IF NOT SYMPTOMATIC, ATHLETE MAY
(MUSCLES, TENDONS) -FULL, PAIN-FREE RANGE OF MOTION RETURN TO PLAY

(MOVEMENT) AND STRENGTH -CONTINUE TO OBSERVE FOR DEVELOPMENT 
-MINIMAL PAIN WITH USE OF THE INJURED OF SIGNS/SYMPTOMS
BODY PART, INCLUDING FULL WEIGHT -IF SIGNS/SYMPTOMS OF MORE SIGNIFICANT 
BEARING DURING SPORT-SPECIFIC ACTIVITIES STRAIN OCCUR, STOP PARTICIPATION—

PHYSICIAN EVALUATION AND CLEARANCE 
REQUIRED



INJURY SIGNS AND SYMPTOMS INTERVENTION & RETURN TO PLAY
SEVERE ABDOMINAL -PAIN OR DISCOMFORT THAT INCREASES -STABILIZE ON THE FIELD
INJURIES IN ABDOMEN -CALL EMS

-RIGIDITY AND SPASM OF ABDOMINAL MUSCLES -REMOVE HELMET IF NO HEAD OR NECK 
-BLOOD IN URINE OR STOOL INJURY SUSPECTED
-VOMITING -BE PREPARED TO INITIATE CPR
-PAINFUL URINATION -PHYSICIAN EVALUATION REQUIRED
-SHOULDER PAIN OR DIFFICULTY BREATHING -PHYSICIAN CLEARANCE REQUIRED FOR 
-DIZZINESS RETURN TO PLAY
-PALLOR, WEAK PULSE

SEVERE CHEST INJURIES -DIFFICULTY BREATHING -STABILIZE ON THE FIELD
-SHORTNESS OF BREATH/INABILITY TO -CALL EMS
CATCH BREATH -REMOVE HELMET IF NO HEAD OR NECK 

-PAIN INCREASING IN CHEST INJURY SUSPECTED
-VOMITING/COUGHING UP BLOOD -BE PREPARED TO INITIATE CPR

-PHYSICIAN EVALUATION REQUIRED
-PHYSICIAN CLEARANCE REQUIRED FOR 
RETURN TO PLAY
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It’s important to be able to recognize the most com-
mon injuries in order to have them evaluated by a
certified athletic trainer or physician, then progress
with treatment.

ACUTE (RAPID ONSET) INJURIES

Contusions (Bruises) 
Definition—A direct blow or repeated blows to a
player’s body, crushing underlying muscle fibers and
connective tissue without breaking the skin. The
underlying blood vessels are damaged, causing pain,
muscle spasm, ecchymosis (bruising), tenderness,
swelling, and decreased range of motion (ROM) and
function.

Severity—Is determined by the force of the
impact, the size and shape of the object causing the
bruise, and the part of the body receiving the blow.
Most contusions are minor and heal quickly without
taking the player out of the game—but severe con-
tusions can cause deep tissue damage and lead to
complications and/or keep the player out of play for
months. A common rule of thumb is that the
greater the pain and loss of function, the greater the
severity of injury.

Treatment—To control pain, bleeding, and
inflammation, use the RICE (Rest, Ice, Compression,
Elevation) formula. If possible, have a Certified
Athletic Trainer (ATC) or physician evaluate the injury.

Return to Play— Look for return of normal
range of motion and strength equal to the unin-
volved side during both rest and sport activities. The
use of some type of padding to protect the area is
recommended to avoid reinjury. For severe contu-
sions, an evaluation by an athletic trainer or physi-
cian is required so that proper rehabilitation can be
instituted. Return to play should be decided by a
medical professional.

Potential Complication—Myositis ossifi-
cans. The formation of bone (calcium deposit) within
or around a muscle can occur as a result of chronic,
repeated irritation of the bruised area. If a contusion
is not healed and pain free within 2-3 weeks, med-
ical assessment is essential.

Strains (Muscle Tendon Pulls/Tears)
Muscles or their tendon attachments are stretched
to the point that their fibers start to tear. This can
happen when the athlete lifts a heavy weight or
suddenly overextends a muscle. It results from the
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If they know what to look for, youth football coaches can recognize the
most common football strength and conditioning injuries—and help the player.

BY MARY KIRKLAND, ATC KENNEDY SPACE CENTER

YOUTH FOOTBALL INJURIES

W H A T  C O A C H E S  S H O U L D  K N O W

■ Youth football coaches should be able to recognize the
most common injuries.

■ Injuries may be either acute (occurring suddenly)
or chronic (often resulting from overuse).

■ Coaches can look for several things when determining
the severity of a young football player’s injury, and
whether the athlete should be removed from play.

■ Use the RICE (Rest, Ice, Compression, Elevation)
approach when treating acute youth football injuries.
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overstretching or overstressing of a muscle, sustain-
ing a violent/strong contraction against heavy resist-
ance, or muscle imbalance between the agonist and
the antagonist muscle groups (Example: Quads vs.
Hams). The most common sites for strains are the
back, thigh, groin, and shoulder—typically large mus-
cle groups used for sudden, powerful movement. 

Recognizing Levels of Severity—Mild
(first degree), Moderate (second degree), and
Severe (third degree). Strains are graded into three
groups by level of severity:

❶ Mild strains—The muscle/tendon is
stretched or pulled slightly (microscopic tears).
The athlete will experience some discomfort
during use of the involved muscle, but will
retain normal or near-normal range of motion
and strength. These strains are usually only a
nuisance, and with rest and RICE therapy (see
above) repair themselves easily. 

❷ Moderate strains—These involve a greater
degree of muscle fiber destruction and produce
not only sharp pain, but also loss of power and
movement. Usually the athlete hears or feels a
snap or tear. Symptoms include pain, spasm,
weakness, swelling, inflammation, and loss of
flexibility. 

❸ Severe strains—These result when the mus-
cle or tendon is completely ruptured, often inca-
pacitating the youth football player. A snap or
tear is felt, along with significant pain and loss
of function. Signs and symptoms are the same
as with a moderate strain, but with greater

intensity. A visible or palpable gap or defect is
noted in the muscle. 

Treatment and Return-to-Play—Mild
strains require only RICE therapy (see above).
Athletes may return to play when range of motion
and strength have been recovered, and sport-specific
function is normal. When more severe strains occur,
physician evaluation and specific rehabilitation are
required. Severe strains may require immobilization
or surgical correction. Return to play then should be
dictated by a physician.

Potential Complication—In younger ath-
letes, the muscles and tendons are stronger than
their growth plates (epiphyses), which have not
closed. An epiphyseal fracture, which can cause
growth disturbance, may appear to be a strain or
sprain. The tendon attachments to the bones may
fail, causing an avulsion (breaking off) of a piece of
bone along with the tendon.
This requires immediate intervention by a
physician.

Sprains (Ligament Tears)
Sprains involve the tearing of ligaments (the bands
connecting bones). Sprains are most often the result
of sudden force—typically a twisting motion—that
the surrounding muscles aren’t strong enough to
control. As a result, the ligaments, which usually
wrap around a joint, get stretched or torn. Like
strains, sprains can range from minor tears to com-
plete ruptures. But sprains tend to be more seri-
ous: Not only do they often take longer to heal, but

R = Rest Resting an injured area is necessary to allow the body time to get the effects of trauma under
control and to avoid additional stress and damage to the injured tissue. Slings, braces, boots, and crutches
are devices commonly used to assist resting the injured body part. The period of rest required will vary
depending on the severity of the injury. Youth football players who do not rest an acute (sudden, traumatic)
injury can prolong the inflammation period and increase the healing time required, thereby delaying recovery.

I = Ice Ice applied promptly to an injury can slow down or minimize some of the inflammation (the redness,
swelling, and pain that follow an injury). Examples of ice treatment include using an ice bag or ice bucket for
15 minutes or an ice massage for 7-10 minutes. If there exists a hypersensitivity to cold, a thin, damp towel
can be used between the skin and the ice. In order to avoid frostbite, be aware of the time elapsed; ice applica-
tion must not exceed 20 minutes. When using an ice pack, use light to moderate compression. NOTE: Heat should
only be applied after you are sure bleeding and swelling have stopped completely. Otherwise, a player’s recovery
time will be prolonged.

C = Compression Compression involves the application of an elastic wrap or similar item around the
injured area. Its purpose is to help control swelling and to provide mild support. NOTE: Any wrap should be
applied carefully. Too tight a bandage  can constrict or interrupt vital circulation to the area.

E = Elevation The injured area should be raised as much as possible above the level of the heart.
This elevation promotes the lessening or elimination of swelling.

USE RICE FOR ACUTE INJURY



a torn ligament can throw bones out of alignment,
causing damage to surrounding tissues. The ankle is
the most frequently sprained joint. The knee, too, is
vulnerable—because it must absorb twisting stresses
every time the body rotates from the hips.

Recognizing Levels of Severity—
Mild (first degree), Moderate (second degree),

and Severe (third degree). 
❶ Mild sprains—These involve minor stretch-

ing or tearing of the ligament. The athlete will
experience some discomfort during use of the
involved joint, but will retain normal or near-
normal range of motion, strength, and func-
tion. The ligament is not weakened
significantly, and treatment is symptomatic.

❷ Moderate sprains—These involve a greater
degree of ligament destruction, producing vary-
ing degrees of pain, swelling, and instability.
The athlete may hear or feel a snapping or pop-
ping sensation as well as having a sense of
something giving way at the time of injury.
Symptoms include localized pain, swelling,
instability, weakness, inflammation, and loss of
function. 

❸ Severe sprains—These result when the liga-
ment is completely ruptured, causing significant
joint instability. A snap or tear is felt, along with
loss of function. The signs and symptoms are
the same as with a moderate sprain, but with
greater intensity. With third-degree sprains, ini-
tial pain may be felt, but as swelling and inflam-
mation increase, pain will increase. 

Treatment and Return to Play—Mild
sprains require early RICE therapy. Athletes may
return to play when motion, strength, and sport-
specific function have returned to normal. When
more severe sprains occur, physician evaluation is
required to determine the degree of damage and
potential associated injury. Initial immobilization and
rehabilitation may be required. Severe sprains may
require surgical intervention and bracing to establish
stability. Physician permission is required before
return to play is permitted.

Potential Complication—Avulsion fracture.
The tearing of a piece of bone along with the liga-
ment can occur with severe sprains. Immobilization
will be required along with weeks of rehabilitation.

Fractures
Definition—A direct blow or impact to a bone

that causes it to break. The break may occur to the

long bone, or a piece of bone may be torn away
(avulsed). In younger athletes, a fracture to the
growth plate can occur.

Recognizing Levels of Severity—A bone
may break and remain in normal position or it may
be pushed to an abnormal alignment, sometimes
causing an obvious deformity. The broken bone also
can cut through the skin, which will expose the
bone to infection.

Treatment—To control pain, place ice over the
area for 15 minutes unless the bone is exposed.
Splint the site, including the joint above and below
the break if this can be done without pain. Be sure
the splint allows for blood circulation. Fractures
require immobilization in a cast followed by rehabili-
tation. Some fractures require surgery to establish
correct alignment. 

Return to Play—Complete healing of the
bone, with a return of full joint motion and muscu-
lar strength, is required. A physician must clear a
return to participation.

Potential Complications—Bone deformity
can occur, causing abnormal function. Fractures of
the growth plate can cause abnormalities of growth.
Open fractures can cause bone infection.

Dislocations
Definition—A direct force or impact can dis-

lodge a bone from its normal position in a joint. The
bone may come out only partially; this is called a
subluxation. If the bone comes completely out of
the joint, a true dislocation has occurred.

Recognizing Levels of Severity—A disloca-
tion will tear the surrounding structures that main-
tain the bone’s normal position. A fracture also may
occur in the joint or in the bone. Blood vessels and
nerves can potentially be injured.

Treatment—To control pain, apply ice to the
area and attempt to immobilize the site if this can
be done without pain. Do not try to replace the
bone in proper position. This should only be done by
a medical professional. Dislocations may require
immobilization and surgical intervention.
Rehabilitation is essential after the injury, and
protective bracing may be required.

Return to Play—The dislocated bone must
heal after being replaced in its normal position. All
motion needs to be returned to the joint and muscle
strength regained. A certified trainer can assist with
the rehabilitation. A physician must determine when
the athlete is ready to return to active participation.
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Potential Complications—Dislocated joints
may remain unstable and require bracing and surgi-
cal repair.

CHRONIC (DELAYED ONSET) INJURIES

Overuse injuries occur from the repetitive application
of submaximal stresses to otherwise normal tissues.
Overtraining and exposure to excessive levels of
physical activity can present an increased risk of
injury. If not managed properly and efficiently, over-
use injuries can affect normal physical growth and
maturation. Prevention is the key. Gradual rather
than sudden increases in stresses and intensity can
usually avoid physical breakdown. Early identification
and modification of the training program can mini-
mize time lost from sport.

Stress Fractures—These are micro fractures
that occur when bone is subjected to frequent,
repeated stresses, such as in running, and the rate of
bone breakdown exceeds the rate of bone repair.
Stress fractures are a form of overuse injury, and
they occur most frequently in the tibia, fibula, and
pars interarticularis (part of the vertebra) in young
athletes. Focal bone pain with impact or activity is
the primary complaint. Ignored, a stress fracture can
break and cause a true fracture.

Tendinitis—This involves inflammation of a ten-
don, usually caused by overuse.

Examples include: 
❶ Patellar or Quadriceps Tendinitis—

increased pain in the front of the knee with
running, jumping, and squatting activities.

❷ Shoulder Tendinitis—increased pain in
the shoulder with throwing or weightlifting.

❸ Achilles Tendinitis—increased pain along
the Achilles tendon (posterior ankle/heel) with
running/jumping activities.

❹ Epicondylitis—inflammatory response to
overuse of either an elbow flexor or an extensor
muscle group (attachment to the medial or later-
al epicondyle of the humerus at the elbow); pain
increases during throwing, blocking, or gripping
activities. 

Shoulder Impingement—This is a condition in
which the rotator cuff impinges on the acromion
and coracoacromial ligament. The weakened rotator
cuff allows the humeral (shoulder bone) head to
move upward in the socket rather than remaining
centrally located in the shoulder joint. The result is
inflamation of tendons, muscles, and bursae of the

shoulder. Pain with motion, particularly with the
arms above the shoulder, occurs.

Osgood-Schlatter Disease—This is the par-
tial avulsion of the tibial tubercle below the knee at
the insertion of the pateller tendon). It results when
the tubercle is subjected to traction forces by the
patellar tendon insertion, causing painful swelling in
the area of the tubercle.

Osgood-Schlatter Disease sometimes occurs spon-
taneously without excessive traction. A similar prob-
lem can occur in the area where the Achilles tendon
inserts in the heel.

Periostitis (shin splints)—This is an over-
use injury that occurs in athletes involved in ballistic
activities and those that involve rapid deceleration. It
may be caused by a strain of the anterior or posteri-
or tibialis muscles at their tibial origin. Pain is usually
diffuse along the front of the lower leg. 

Lower back injuries—examples include:
■ Spondylolysis—Stress fracture of the pars

interarticularis, located on the vertebrae of the
spine. Local persistent back pain results. When
spondylolysis occurs bilaterally, a secondary con-
dition known as spondylolisthesis may result.

■ Spondylolisthesis—The forward slipping of
one vertebra over another. Typically found in
linemen secondary to repetitive flexion and
hyperextension forces on the lumbar spine.

Signs and symptoms associated with these two
include lower back pain, possibly radiating into the
buttocks/posterior thigh, swelling, muscle spasm,
decreased range of motion of the back, and pain
with back hyperextension.

There are many factors contributing to athletic
injuries. These include, but are not limited to, the
athlete’s growth, prior injury history, inadequate con-
ditioning, muscle/bone anomalies, and the athlete’s
maturity level. Additional factors that can contribute
to an injury include doing too much too soon, inad-
equate rest between practices/games, improper
technique, and running on uneven or hard playing
surfaces. When the coach has questions regarding
recognition, care, treatment, and rehabilitation of
these common strength and conditioning injuries, he
should seek the advice of a certified athletic trainer
(ATC) and/or a physician familiar with sports injuries.

Overuse injuries will heal completely with early
recognition, appropriate rest, rehabilitation, and a
correction of the cause of the injury. Ingnoring
the symptoms of an overuse injury can cause
permanent injury.
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In developmentally immature athletes, overuse injuries are becomming more
common than acute injuries. Pain and other symptoms may appear gradually
and there is not always a known event as the cause. With a young athlete
whose bones are still growing, coaches need to be alert for bone and joint
injuries.  Bone and joint injuries resulting from repetitive stress may have
consequences on later growth and development. 

BY SANDRA J. SHULTZ, Ph.D., ATC, CSCS

ACHES AND PAINS IN DEVELOPMENTALLY IMMATURE ATHLETES

W H A T  C O A C H E S  S H O U L D  K N O W

Athletes should be referred for medical evaluation if they
exhibit any of the following:

■ Consistent or increasing pain or discomfort lasting more
than three to five days

■ Pain, swelling, tenderness, or the formation of a raised
bump on the bone surface near the attachment of muscle

■ Pain near the attachment of the muscle when the muscle is
stretched or contracted

■ Acute or intermittent joint pain or swelling

■ Clicking or catching in a joint

■ Recurring hip or groin pain with no recall of a
specific injury

■ Pain that increases with weight bearing or loading of a
joint (such as jumping, landing, or running)

■ Any tenderness noted over the bone following a ligament
injury or joint sprain

■ Any moderate or severe ligament injury

■ Back pain that comes on gradually or occurs with
activity
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The youth football player who is still growing is
more susceptible to bone and joint-related injuries
because of an immature skeleton. During growth,
bones grow faster than tendon and ligaments,
which can cause decreased flexibility. Decreased
flexibility can lead to increased risk for muscle, ten-
don, and ligament injury.

Youth football coaches should be educated about
general bone growth and development, and appre-
ciate the musculoskeletal areas susceptible to injury
in young athletes. Musculoskeletal areas that are
particularly susceptible to acute and chronic injury in
young athletes include:

■ The growth plate at the end of long bones (epi-
physis)

■ The joint surface (articular cartilage)
■ The insertion site of major tendons to the bone

(apophysis)
■ All bones
■ Because some athletes fail to report their pain

or symptoms, coaches should carefully watch
for changes in behavior (motivation and attitude
toward participation) and performance (e.g.
limping, favoring one side or body part, etc.)

The adolescent athlete who has yet to reach full
skeletal maturity represents unique injury concerns

not seen in the older adolescent and adult popula-
tion. If these injuries are not recognized and treated
early, they can result in long-term disability and
affect growth and development. Common growth
injuries include:

Apophysitis is an inflammation of the bone
where a muscle attaches. In the skeletally immature
athlete, this insertion point can become inflamed
and painful as a result of repetitive muscular con-
traction and stress. In early stages, these injuries can
be mistaken for muscle strains or tendinitis. If symp-
toms are ignored or unrecognized, a portion of the
bone can be avulsed (i.e., pulled off) following a
forceful contraction of the muscle. Common sites
for these injuries include muscle attachments at the
elbow, hip, front of the knee below the knee cap
(commonly known as Osgood-Schlatter’s disease),
and the groin. Symptoms include pain, swelling,
tenderness, or the formation of a raised bump on
the bone near the attachment of the muscle. The
area may also be painful when the attaching muscle
is stretched or contracted.

Epiphyseal Injuries include fracture or sepa-
ration of the bone’s growth plate. Growth plates
are found primarily in the long bones of the upper
and lower extremities (arms and legs). Forces that
would normally result in joint sprains (i.e., ligament
injury) in an adult can result in disruption of the
bone’s growth plate in an adolescent. As a result,
any moderate or severe ligament injury in a youth
player should be evaluated by a physician to rule
out injury to the bone. Injuries to the growth plate
require immediate medical attention. Disruption of
a growth plate can stunt limb growth or result in
bone deformity. Symptoms include joint pain and
swelling, bone tenderness, crepitus (crackling, grat-
ing, or grinding sensation) with joint movement,
and deformity.

Cartilage Injuries The cartilage surface
overlying the end of a growing bone is also suscep-
tible to injury as a result of repetitive stress (e.g.
chronic compression of a joint surface caused by
improper throwing, lifting, or running mechanics).
Conditions at the elbow and knee, known as osteo-
chondritis dessicans, are often seen in young ath-
letes. These are characterized by degeneration of
the joint surface leading to avascular necrosis (tissue
death). The specific cause is often unknown. The
athlete may complain of gradual onset of pain, peri-
odic joint swelling, clicking or catching in the joint,
or tenderness near the joint surface.
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Chronic Synovitis of the Hip Joint is
characterized by chronic irritation and inflamma-
tion of the joint capsule. There often is no specific
incident of injury, and symptoms can appear grad-
ually. With chronic swelling of the joint capsule,
blood flow can be compromised and cause degen-
eration of the surface of the hip joint. Because
swelling is deep in the joint, it is not easily
observed or recognized. Pain may feel like a groin
strain, or appear to be a dull ache or pain around
the knee.

Muscle and Tendon Injuries: During
growth spurts, the bone grows first, followed by
lengthening of the muscles, tendons, and liga-
ments. As a result, growing football players will
often go through a period of decreased flexibility.
Inflexibility may increase the risk for muscle and
tendon strains, particularly overuse type injuries.
Symptoms of muscle and tendon injuries include
pain with passive stretching and active contraction
of the affected muscle. The athlete may also com-
plain of local tenderness, pain, and swelling over
the injury site, depending on severity. Decreased
range of motion, strength, or a palpable defect in
the muscle may also be noted. 

Back Pain, while a common complaint in
adults, is rare in youth. Presence of back pain may
indicate serious underlying injury, and should be
carefully evaluated by a physician.

Overuse injuries of the bones, muscles, and joints
are the most common injuries seen in developmen-
tally immature athletes. Overuse injuries appear
gradually and may not result in extreme pain,
swelling, or dysfunction. As a result, some young
athletes will fail to report these injuries for fear
they will not be allowed to play. Youth football
coaches should be aware of the changes in bone,
cartilage, ligament, and tendon that occur during
growth, and the unique susceptibility of these
structures to injury in young athletes. Early recogni-
tion is the key to successful treatment and the pre-
vention of life-long musculo-skeletal problems. S
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The Initial Treatment of the Cramping
Youth Football Player on the Field
Includes:

■ Gently stretch and massage the cramping mus-
cle, holding it in stretched position until the
cramp stops, approximately 15-30 seconds (see
examples on page 63). 

■ If caused by overheating or dehydration, try to
cool the athlete and provide water or a sports
drink in order to replenish fluids, glucose, and
electrolytes. DO NOT USE SALT TABLETS. 

■ If the athlete has generalized severe cramping
(in nonexercising muscle groups) or has local-
ized cramping accompanied by confusion, loss
of consciousness, or other central nervous sys-
tem disorders, the condition must be treated as
a medical emergency. Call EMS and transport
the athlete to the hospital.

Prevention of Exercise-Associated
Muscle Cramps:
Youth football coaches should advise the player to:

■ Be well conditioned (most cramps occur early in
the season).

■ Regularly stretch muscles prone to cramping.
The best stretch technique is as follows:
a. Do a 10-15 minute cardiovascular warm-up 

prior to stretching.
b. Slowly move the body part into the stretch 

position. Only go until you feel a stretch…
not a sharp pain.

c. Hold the stretch without bouncing for 10-15
seconds.

d. Repeat 3 times.
■ Maintain adequate nutrition—eat plenty of

carbohydrates in order to keep your muscles
energized.

Muscle cramps in youth football players can be prevented, but when cramps
do occur, several stretches can be used to treat them.

BY MARY KIRKLAND, M.S., ATC/L, CSCS KENNEDY SPACE CENTER

PREVENTION AND TREATMENT OF MUSCLE CRAMPS

W H A T  C O A C H E S  S H O U L D  K N O W

Muscle cramps generally occur in three different muscle
groups: 

■ Quadriceps (front of the thigh)

■ Hamstrings (back of the thigh) 

■ Gastrocnemius (calves)

Common causes of muscle cramps include:

■ Muscle fatigue/overexertion

■ Dehydration/electrolyte imbalance

■ Inflexibility

■ High-intensity training 
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GO ONLINE AT WWW.NFLHS.COM/HEALTHMORE READING
Muscle cramp http://orthoinfo.aaos.org/fact/thr_report.cfm?Thread_ID=270&topcategory=Sports
Skeletal Muscle Cramps During Exercise http://www.physsportsmed.com/issues/1999/11_99/schwellnus.htm
Medline Plus Health Information—Muscle Cramps http://www.nlm.nih.gov/medlineplus/ency/article/003193.htm
Pain, cramps and charley horses http://www.mayoclinic.com/invoke.cfm?id=SC00004
NATA Position Statement: Fluid Replacement for Athletes http://www.nata.org/downloads/jat/jt0200/jt020000212p.pdf
Gatorade Fluid Pyramid http://www.gatorade.com/products_perform/thirst_quench/fluid_pyramid.html

■ Stay hydrated—drink plenty of water or a sports
drink before, during, and after your practice or
competition (see fluid pyramid below).

■ Reduce exercise intensity and duration, if necessary.

Fluid pyramid:

General Activity/Less Active
8-10 cups of fluid per day 64-80 oz.)

General Activity/More Active
At least 10-12 cups of fluid per day (80-96 oz.)

Before, During, and After Exercise
(minimum amounts)

Passive stretching results in almost immediate relief of the cramp. 
Recommended Stretches to Treat Cramping: 

Quadriceps
Cramp 
Stand supported
against a wall or
another player.
Pull foot to but-
tocks. Hold for 10-20
seconds or until cramp

subsides.

Hamstring
Cramp 
Sit with legs
together, feet
flexed, hands
on ankles.
Bring chin to knees. Hold for
10-20 seconds or until cramp
subsides. (This position may also
be used to reduce calf cramps
simply by pulling the foot/toes
back toward the body.)

Calf Cramp 
Kneel on left leg;
place right leg
forward at a right
angle. Lunge
forward,
keeping the
back straight. Stretch should be
felt in right calf.
Hold for 10-20 seconds or
until cramp subsides.

Before: 
2 cups of fluid (16 oz).

During: 
1⁄2-1 cup of fluid (4-8 oz.)
every 15-20 mins.

After:
Fluid equivlent to body
weight lost
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NOTES
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