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THE PREVENTION OF SPORTS
INJURIES IN CHILDREN

Lyle J. Micheli, MD, Rita Glassman, and Michelle Klein, BS

Injuries from sports participation are a significant cause of hospital-
ization and health care costs in children and adolescents.® Injuries are
the second leading cause of emergency room visits for youth and the
second leading cause of injury in schools.”” Although there are no hard
statistics, owing to surveillance and external cause of injury code (E-code)
limitations (only 33% of injuries are identifiable as a sports injury using
the International Classification of Diseases, Ninth Revision [ICD-9] cod-
ing system®), estimates are that 3 million youth are seen in hospital
emergency rooms each year for sports-related injuries, and another 5
million are seen by their physicians and sports medicine clinics for
sports-related injuries. Twenty-five percent to 30% of youth sports injur-
ies occur in organized sports, and another 40% occur in unorganized
sports.’ Deaths from some sports, even those specified by E-codes, may
be underestimated. For example, in 1986 the 58 recreational scuba diving
deaths identifiable in the National Health Statistics Data using E-codes
were far fewer than the 94 reported to the National Underwater
Accident Data Center.! In 1997, the medical cost of sports injuries
for youth age 0 to 14 in the United States for product-related injuries
was $365,470,091,189 for 28 sports: archery, baseball, basketball, bicy-
cling, boxing, diving, field hockey, football, golf, gymnastics, horseback
riding, ice hockey, ice skating, inline skating, martial arts, mountain
bikes, roller skating, skiing, soccer, softball, swimming, tennis, track
and field, trampolines, volleyball, weightlifting and wrestling.®? (These
statistics do not reflect the large number of overuse injuries currently
presented to pediatricians, family physicians, and clinics.)

It is estimated that 25 million scholastic and 20 million organized,
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community-based youth participate in sports annually in the United
States.® Young athletes often begin their competitive careers as early as
age 7% and organized sports participation as early as age 4.

MECHANISMS OF SPORTS INJURIES

There are two mechanisms of sports injury: macrotrauma, that is,
acute trauma, and repetitive microtrauma, that is, injury resulting from
overuse.*®

Macrotrauma is defined as a sudden acute injury from a major force,
for example a collision or a fall. Acute macrotrauma injuries of the
musculoskeletal system include fractures of the long bones and axial
skeleton; sprains of joint ligaments; strains of muscle tendon units; and
contusions involving muscle tendon units and their overlying soft tissue.

Microtrauma results from chronic repetitive injury to tissue over an
extended period, such as a stress fracture. Other overuse injuries include
bursitis, tendonitis, apophysitis of tendon insertions, and in certain cases,
osteochondral injuries of the joint surface.

Injuries related to sports participation range from catastrophic acute
accidents, such as spinal damage and concussions, to overuse injuries,
such as tennis elbow and shin splints.?® Overuse injuries may be the
commonest class of sports injuries encountered by primary care physi-
cians.*

FACTORS CONTRIBUTING TO SPORTS INJURIES

Sports injuries are not accidents. They are predictable incidents that
are amenable to prevention.? There are many reasons why sports injuries
occur. Research has identified the following frequent factors™

* Lack of coaching education

» Inadequate preparticipation physical exams

» Hazardous playing fields

* Conditioning and training errors

» Lack of, improper, poorly fitted, or inadequate safety equipment

« Playing while injured or overtired

* Declining fitness levels of children

* Grouping teams by age instead of size

* Poor nutrition

* Rules and officials

s Improper technique (e.g., in tennis, improper swing may cause
the tennis player to develop tennis elbow)

+ Inadequate supervision

* Psychologic stress

¢ Weather conditions

+ Growth (e.g., bones grow faster than ligaments and tendons, caus-
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ing ligaments to be “tight,” which may lead to injury if attention
is not paid to flexibility training)

Each young athlete has individual risk factors,’®* and each sport
poses its own risk for injury. The number and severity of injuries differs
with the level of competition. Unfortunately, little systematic research
has been done to obtain baseline rates of injury in youth sports or to
study the effects of alterations of their risk factors on the incidence or
relative severity of injury.* One of the most obvious risk factors is the
equipment used in sports, which is relatively accessible for evaluation.
In 1988, Janda et al*® published a landmark prospective study that
compared the rates of injury in recreational softball between leagues
using traditional fixed bases and leagues using breakaway bases. They
demonstrated an injury rate seven times lower in leagues using break-
away bases: Regarding volume and intensity of training, Goldstein et
al" reported, in 1991, on back injuries in young female gymnasts. They
found a significantly increased incidence of back injuries in those gym-
nasts who trained more than 16 hours per week. A second study pro-
vided additional insight into the volume of training outcomes from
Japan. This study of youth baseball pitchers found that pitchers who
performed more than 300 skilled throws per week in games and training
sessions sustained a significantly higher incidence of elbow injuries.

A third area of research, playing technique, has focused recently on
the relatively high rate of noncontact anterior cruciate ligament injuries
in young female athletes engaged in contact or “cutting” sports, such as
soccer, basketball, and team handball.® Henning et al* first studied the
role that playing techniques such as cutting might have on the recurrence
or amelioration of this injury in female athletes. More recently, Hewett
et al's published an important prospective study that demonstrated a
significant decrease in ACL injuries in female athletes engaged in soccer
and basketball who are taught a structured, proprioceptive technique of
cutting and turning before engaging in their sports. Their rate of injury
was significantly less compared with controls.

Before preventative measures can be implemented effectively, it is
important to determine what types of injuries are most prevalent, who
sustains the injuries, and why and where they occur.?” This is accom-
plished through surveillance, which is mandatory if progress is to be
made in the prevention of sports injuries.?

Despite considerable literature devoted to the sports injuries of
children and youth, there is no surveillance system to document the
epidemiology of the injuries for young athletes.®® Isolated studies have
recorded the incidence and frequency of injuries in some sports, but the
methodology of data collection and reporting is so fragmented that a
systematic analysis and recommendations for change are speculative.*

Recognizing the need for data, the National Institutes of Health®
convened a conference in 1991, Sports Injuries in Youth: Surveillance Strate-
gies, to develop guidelines for programs to monitor the rates and costs
of youth sports injuries. The objectives of the conference were to increase



824 MICHELI et al

awareness of the need for data, to demonstrate how the information
could be used, to stimulate data collection efforts, and to encourage
epidemiologic research in this area.®

More recently, the Fédération Internationale de Médecine du Sport
and the World Health Organization (FIMS/ WHOY’ issued a joint position
statement calling for all youth sports organizations to initiate injury
surveillance systems.

Several surveillance systems to capture limited data are in existence.
The Consumer Product Safety Commission (CPSC) operates the National
Electronic Injury Surveillance System (NEISS), which captures data from
more than a hundred hospital emergency rooms on only product-related
injuries. In 1982, the National Center for Catastrophic Sports Injury
Research was established at the University of North Carolina at Chapel
Hill. Several national governing bodies of sports have established sur-
veillance systems, in addition to the National Collegiate Athletic Associ-
ation.

As many as 18 national medical and sports organizations have been
involved with injury prevention efforts in the last 20 years, advocating
safer sports for youth.* The American Academy of Pediatrics, the Ameri-
can Medical Association, the American College of Sports Medicine,
the International Federation of Sports Medicine, the American Dental
Association, the National Athletic Trainers Association, and the Ameri-
can Association of Orthopedic Sports Medicine have come forth with
position papers addressing topics such as nutritional supplements, safety
equipment, conditioning, training, and sport-specific injuries. National
governing bodies of sports and the National Federation of State High
School Associations and the National College Athletic Association have
sports medicine committees that address rules, safety equipment, play-
ing time, preparticipation physicals, and supplements. There was how-
ever, no system or organization to disseminate the information other
than journals, and it took many years for the information to reach
the public. ’

Recognizing the need for the timely dissemination of information
and the lack of one organization in the country devoted solely to the
prevention of athletic injuries in youth, the National Youth Sports Safety
Foundation, Inc. (NYSSF) was created in 1989 to serve as an educational
resource. The mission of the NYSSF (a nonprofit educational organiza-
tion) is to reduce the number and severity of injuries that youth sustain
in sports and fitness activities through the education of health profes-
sionals, program administrators, coaches, parents, and athletes. The
NYSSF’s mission is a commitment to promote the healthy development
of youth and to keep them physically active and involved in sports
for life.

The NYSSF publishes fact sheets, resource sheets, guidelines, re-
ports, and a quarterly newsletter, Sidelines. In addition, the NYSSF pub-
lishes the Yearbook of Youth Sports Safety, a compilation of information
from national medical and sports organizations. The NYSSF is the lead
organization for National Youth Sports Safety Month, a national health



