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HEALTH
PERSPECTIVES

In the United States, about 30 million
children and teenagers participate in
some form of organized sports, and

about 3 million injuries occur each year.
Almost one-third of all injuries incurred
in childhood are sports-related injuries. As
for adults, it has been reported that injuries
to those aged 35 to 54 increased by 33%
from 1991 to 1998. The increase
in injuries coincides with the
increase in the population of
this age group.

Many people assume an
athlete’s muscles are the body
parts most likely to sustain
damage, but this is actually not
the case. If you picture a cross
section of the arm through the
biceps muscle, it will resemble
a cross section of industrial
copper cable. A thick coating
of insulation covers the entire
cable. On the inside are sub-
groups of copper cables that are
also covered with insulating
sheaths. Still smaller cables and
their sheaths lie within, until
you get down to individual copper strands. 

In this cross section of the arm, muscle
forms the copper cables, and connective
tissue forms the insulating sheaths around
these cables. This connective tissue protects
and reinforces the muscle fibers from stress
and trauma. The damage is done to the
protective sheaths because they receive all
the transference of force that occurs during
muscle use and, therefore, the bulk of the
stress associated with athletic activity.

Most injuries can be categorized into
two groups: acute injuries and overuse
injuries. Both types of injuries may include
damage to the soft tissue (muscles and liga-
ments) and bones. Acute injuries are a
result of sudden trauma to the body, such
as contusions (bruises), strains (a partial
or complete tear of a tendon or muscle),

and fractures. The most common cause of
muscle or joint injury is overuse. These
types of injuries involve a series of small-
er injuries that can cause minor fractures,
muscle tears, or progressive bone defor-
mities. Continuing to exercise when
sustained pain occurs exacerbates injury.
Overuse may result from not allowing at

least 48 hours of recovery after an intense
workout, regardless of fitness.

Each time muscles are stressed through
overworking, fibers are injured, and some
use up the available glycogen. Because only
uninjured fibers or those with adequate
glycogen function properly, vigorous exer-
cise demands the same work from fewer
fibers, increasing the likelihood of injury.
It takes at least 48 hours for fibers to heal
and longer for glycogen to be replaced.
People who exercise or work out on a daily
basis should make sure they stress differ-
ent parts of the body. Most training meth-
ods tend to emphasize the “hard–easy”
principle—that is, engaging in an intense
workout on one day and a light regimen
the next day. If an athlete trains twice daily,
each intense workout should be followed

by at least three easy ones. Swimmers,
however, can usually tolerate an intense
and an easy workout each day. Presum-
ably, the buoyancy of the water helps
protect their muscles and joints.

Biomechanical Factors
Muscles, tendons, and ligaments may be

injured when they are too weak
for the exercise. Muscles may
be strengthened through resist-
ance exercises—using progres-
sively heavier weight. Tendons
and ligaments, however, may
require physical therapy and, in
some cases, surgical interven-
tion. Joints are more likely to be
damaged if supporting muscles
and ligaments are weak.

The biomechanical factor
that most commonly causes
foot, leg, or hip injury is exces-
sive pronation (rolling in of the
feet after they strike the
ground) while running. After
pronation, the foot rolls toward
the lateral plantar aspect

(supination), then raises on the toes before
stepping off the ground and shifting
weight to the other foot. Pronation helps
prevent injury by distributing the force
of impact with the ground. Excessive
pronation, however, can cause injury
through exaggerated medial twisting of the
lower leg, resulting in foot, leg, hip, and
knee pain. 

The shoulder is one of the joints that
easily gets dislocated by trauma. A fall on
the outstretched hand with the arm in the
abducted and externally rotated positions
causes the head of the humerus to slip
anteriorly, resulting in anterior dislocation.
Occasionally, a direct blow on the back
of the shoulder dislocates the shoulder
forward. According to the American Acad-
emy of Orthopaedic Surgeons, about 4

Sports-Related Injuries
Athletic pursuits account for large amounts 
of damage among all age groups.
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million people in the United States seek
medical care each year for shoulder sprain,
strain, dislocation, or other problems.
Shoulder problems account for about 1.5
million visits a year to orthopedic
surgeons—doctors who treat disorders of
the bones, muscles, and related structures.

Common Sports Injuries
Achilles Tendon Rupture. This injury
occurs when the tendon is partially or
completely separated. Misdiagnosed up to
25% of the time as a strain, sprain, or less-
er injury, partial rupture of an Achilles
tendon can initially manifest with little
pain, or pain so severe that the patient has
difficulty walking. Typically, the person
suffering from a ruptured Achilles tendon
will remember a sudden pain in the heel
or calf, and possibly a “popping” sound in
this area. This injury frequently occurs in
racket sports requiring quick turns.

Concussion. Cerebral concussions are
a type of head injury that frequently occurs
in contact sports. They are diffuse brain
injuries and can be defined as traumati-
cally induced alterations of mental status.

This type of injury results from shaking
the brain within the skull and often caus-
es shearing injuries to nerve fibers and
neurons. Many athletes suffering from a
concussion don’t report the injury, while
others may continue to play because they
do not realize the injury has occurred.
An undiagnosed concussion can lead to a
slow brain bleed, especially if the player
has a previous history of concussion.
Because of the higher potential for this
injury in contact sports such as football
and hockey, health professionals must
perform sideline evaluations with stan-
dardized concussion assessment. Football
is responsible for more than 250,000 head
injuries in the United States. In any given
season, 10% of all college players and 20%
of all high school players sustain head
injuries.

Grading concussions has been helpful
in the management of the injury. Grad-
ing depends on the number of previous
concussions, duration of post-traumatic
amnesia, loss of consciousness, and persist-
ence of symptoms. Symptoms may
include persistent low-grade headaches,

difficulty concentrating, neck pain, ongo-
ing fatigue or lack of energy, and ringing
in the ears. Some symptoms appear right
away, while others might not show up
for days or weeks.

Anterior Cruciate Ligament (ACL)
and Medial Collateral Ligament (MCL)
Tear. An ACL tear occurs when the liga-
ment on the outside of the knee is
stretched beyond its limit. ACL tears are
commonly misdiagnosed as sprains or
collateral ligament knee strains. This injury
occurs most frequently in football, lacrosse,
basketball, and soccer players because of
the hard turns and sudden stops these
sports require. MCL tears occur when the
leg is forcefully moved outward at the
knee. The MCL is the weaker of the two
primary stabilizers of the knee (ACL and
MCL); therefore, it is injured most
commonly. Disruption of the MCL has
been reported in as many as 61% of skiing
injuries and occurs commonly during
the clipping injury of football. Clipping
is when forceful contact is made to the
outside of the knee, forcing the leg inward.

Prevention
All persons have tissues susceptible to
injury due to inherent weakness or biome-
chanical factors. As we grow older, our
connective tissues tend to dry out and lose
their flexibility. This is due in part to
decreased stability of the cell membranes
and collagen fibers. The loss of flexibility
contributes to the risk of injury during
exercise and other forms of intense activ-
ity, which is why it is very important to
warm up before engaging in athletic or
strenuous activity. Warming up involves
exercising muscles at a relaxed pace for a
few minutes before an intense workout. A
few minutes of exercise can raise muscle
temperature to about 38 °C (101 °F),
making the muscle more pliable, stronger,
and resistant to injury.

Stretching also should be performed
after a warm-up or after exercise. To avoid
direct injury, athletes should never stretch
further than they can hold for 10 seconds.
Before participating in physical activity,
always remember to consult your physi-
cian. Wear appropriate protective gear, and
abide by the rules of the sport. Finally, be
careful not to overexert your body during
competition.
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