




A strain is a twist, pull, or tear of a muscle or tendon, a cord of tissue connecting muscle to bone. It is an 
acute, noncontact injury that results from overstretching or overcontraction. Symptoms of a strain include 
pain, muscle spasm, and loss of strength. While it's hard to tell the difference between mild and moderate 
strains, severe strains not treated professionally can cause damage and loss of function. 



Knee Injuries 

Because of its complex structure and weight-bearing capacity, the knee is the most commonly injured joint. 
Each year, more than 5.5 million people visit orthopaedic surgeons for knee problems. 
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Knee injuries can range from mild to severe. Some of the less severe, yet still painful and functionally 
limiting, knee problems are runner's knee (pain or tenderness close to or under the knee cap at the front or 
side of the knee), iliotibial band syndrome (pain on the outer side of the knee), and tendonitis, also called 
tendinosis (marked by degeneration within a tendon, usually where it joins the bone). 

More severe injuries include bone bruises or damage to the cartilage or ligaments. There are two types of 
cartilage in the knee. One is the meniscus, a crescent-shaped disc that absorbs shock between the thigh 
(femur) and lower leg bones (tibia and fibula). The other is a surface-coating (or articular) cartilage. It 
covers the ends of the bones where they meet, allowing them to glide against one another. The four major 
ligaments that support the knee are the anterior cruciate ligament (ACL), the posterior cruciate ligament 
(PCL), the medial collateral ligament (MCL), and the lateral collateral ligament (LCL). (See diagram.) 

Knee injuries can result from a blow to or twist of the knee; from improper landing after a jump; or from 
running too hard, too much, or without proper warmup. 

Compartment Syndrome 

In many parts of the body, muscles (along with the nerves and blood vessels that run alongside and through 
them) are enclosed in a "compartment" formed of a tough membrane called fascia. When muscles become 
swollen, they can fill the compartment to capacity, causing interference with nerves and blood vessels as 



well as damage to the muscles themselves. The resulting painful condition is referred to as compartment 
syndrome. 

Compartment syndrome may be caused by a one-time traumatic injury (acute compartment syndrome), 
such as a fractured bone or a hard blow to the thigh, by repeated hard blows (depending upon the sport), or 
by ongoing overuse (chronic exertional compartment syndrome), which may occur, for example, in long-
distance running. 

Shin Splints 

While the term "shin splints" has been widely used to describe any sort of leg pain associated with exercise, 
the term actually refers to pain along the tibia or shin bone, the large bone in the front of the lower leg. This 
pain can occur at the front outside part of the lower leg, including the foot and ankle (anterior shin splints) 
or at the inner edge of the bone where it meets the calf muscles (medial shin splints). 

Shin splints are primarily seen in runners, particularly those just starting a running program. Risk factors 
for shin splints include overuse or incorrect use of the lower leg; improper stretching, warmup, or exercise 
technique; overtraining; running or jumping on hard surfaces; and running in shoes that don't have enough 
support. These injuries are often associated with flat (overpronated) feet. 

Achilles Tendon Injuries 

A stretch, tear, or irritation to the tendon connecting the calf muscle to the back of the heel, Achilles tendon 
injuries can be so sudden and agonizing that they have been known to bring down charging professional 
football players in shocking fashion. 

The most common cause of Achilles tendon tears is a problem called tendinitis, a degenerative condition 
caused by aging or overuse. When a tendon is weakened, trauma can cause it to rupture. 

Achilles tendon injuries are common in middle-aged "weekend warriors" who may not exercise regularly or 
take time to stretch properly before an activity. Among professional athletes, most Achilles injuries seem to 
occur in quick-acceleration, jumping sports like football and basketball, and almost always end the season's 
competition for the athlete. 
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involve its own special issues for concerned parents and coaches. Some helpful hints are presented in the 
Appendix. 

Adult Athletes 

More adults than ever are participating in sports. Many factors contribute to sports injuries as the body 
grows older. The main one is that adults may not be as agile and resilient as they were when they were 
younger. It is also possible that some injuries occur when a person tries to move from inactive to a more 
active lifestyle too quickly. 

Women 

More women of all ages are participating in sports than ever before. In women's sports, the action is now 
faster and more aggressive and powerful than in the past. As a result, women are sustaining many more 
injuries, and the injuries tend to be sport specific. 

Injuries in Adults, by Sport 

Adults age 25 and over sustained an estimated 2.29 million sports and recreational injuries annually 
from 1997 through 1999. By sport, this number includes the following: 

Recreational sports* 370,000 injuries

Exercising 331,000 injuries

Basketball 276,000 injuries

Pedal cycling 231,000 injuries

Baseball/softball 205,000 injuries

Source: National Health Interview Survey 
*Includes racquet sports, golf, bowling, hiking, and other leisure sports. 

Female athletes have higher injury rates than men in many sports, particularly basketball, soccer, alpine 
skiing, volleyball, and gymnastics. Female college basketball players are about six times more likely to 
suffer a tear of the knee's anterior cruciate ligament (ACL) than men are, according to a study of 11,780 
high school and college players. Information on injuries collected since 1982 by the National Collegiate 
Athletic Association shows that female basketball and soccer players have a much higher incidence of ACL 
injuries than their male counterparts. 

Previous assumptions that methods of training, risks of participation, and effects of exercise are the same 
for men and women are being challenged. Scientists are working to understand the gender differences in 
sports injuries. 

While poor conditioning has not been related to an increased incidence of ACL injuries specifically, it has 
been associated with an increase in injuries in general. For most American women, the basic level of 
conditioning is much lower than that of men. Studies at the U.S. Naval Academy revealed that overuse 
injuries were more frequent in women; however, as women became used to the rigors of training, the injury 
rates for men and women became similar. 

Aside from conditioning level, other possible factors in women's sports injuries include structural 
difference of the knee and thigh muscles, fluctuating estrogen levels caused by menstruation, the fit of 
athletic shoes, and the way players jump, land, and twist. Also, "the female triad," a combination of 
disordered eating, curtailed menstruation (amenorrhea), and loss of bone mass (osteoporosis), is 











Indianapolis, IN 46206-1440 
(317) 637-9200 
Fax: (317) 634-7817 
www.acsm.org 

The American College of Sports Medicine is the largest sports medicine and exercise science organization 
in the world. Nearly 18,500 members throughout the U.S. and the world are dedicated to promoting and 
integrating scientific research, education, and practical applications of sports medicine and exercise science 
to maintain and enhance physical performance, fitness, health, and quality of life. 

American Medical Society for Sports Medicine (AMSSM) 
11639 Earnshaw 
Overland Park, KS 66210 
(913) 327-1415 
Fax: (913) 327-1491 
www.amssm.org 

The society fosters a collegial relationship among dedicated, competent sports medicine specialists and 
provides a quality educational resource for members, other sports medicine professionals, and the public. 

American Orthopaedic Society for Sports Medicine 
6300 N. River Road, Suite 500 
Rosemont, IL 60018 
(847) 292-4900 
Fax: (847) 292-4905 
www.sportsmed.org 

The society is an organization of orthopaedic surgeons and allied health professionals dedicated to 
educating health care professionals and the general public about sports medicine. It promotes and supports 
educational and research programs in sports medicine, including those concerned with fitness, as well as 
programs designed to advance our knowledge of the recognition, treatment, rehabilitation, and prevention 
of athletic injuries. 

American Physical Therapy Association 
1111 North Fairfax Street 
Alexandria, VA 22314-1488 
(703) 684-2782 or (800) 999-2782 (free of charge) 
Fax: (703) 684-7343 
www.apta.org 

The association is a national professional organization of physical therapists, physical therapist assistants, 
and physical therapy students. Its objectives are to improve physical therapy practice, research, and 
education to promote, restore, and maintain optimal physical function, wellness, fitness, and quality of life, 
especially as it relates to movement and health. 

National Athletic Trainers Association 
2952 Stemmons Freeway 
Dallas, TX 75247-6916 
(800) TRY-NATA (800-879-6282) (free of charge) 
Fax: (214) 637-2206 
www.nata.org 



The association enhances the quality of health care for athletes and those engaged in physical activity. It 
also advances the profession of athletic training through education and research in the prevention, 
evaluation, management, and rehabilitation of injuries. 

Appendix 

Traumatic Brain and Spinal Cord Injuries 

Traumatic brain injury (TBI) occurs when a sudden physical assault on the head causes damage to the 
brain. A closed injury occurs when the head suddenly and violently hits an object, but the object does not 
break through the skull. A penetrating injury occurs when an object pierces the skull and enters the brain 
tissue. 

Several types of traumatic injuries can affect the head and brain. A skull fracture occurs when the bone of 
the skull cracks or breaks. A depressed skull fracture occurs when pieces of the broken skull press into the 
tissue of the brain. This can cause bruising of the brain tissue, called a contusion. A contusion can also 
occur in response to shaking of the brain within the confines of the skull. Damage to a major blood vessel 
within the head can cause a hematoma, or heavy bleeding into or around the brain. The severity of a TBI 
can range from a mild concussion to the extremes of coma or even death. 

What to do: For anything more than the most super-ficial injury, call for emergency medical 
assistance immediately. Observe symptoms so that you can report when help arrives. Do not allow 
the person to continue the activity. In more serious cases, do not move the person unless there is 
danger. 

Spinal cord injury (SCI) occurs when a traumatic event results in damage to cells in the spinal cord or 
severs the nerve tracts that relay signals up and down the spinal cord. The most common types of SCI 
include contusion (bruising of the spinal cord) and compression (caused by pressure on the spinal cord). 
Other types include lacerations (severing or tearing of nerve fibers) and central cord syndrome (specific 
damage to the cervical region of the spinal cord). 

What to do: In some cases, drugs called corticosteroids can minimize cell damage from a spinal cord 
injury. To be effective, they must be given within 8 hours of the injury. For this reason, it is 
important to call for emergency medical assistance immediately. Any person suspected of sustaining 
such a spinal cord injury should not be moved unless it is absolutely essential to keep the airway open 
so the person can breathe or to maintain circulation. 

For more information, visit the Web site of the National Institute of Neurological Disorders and Stroke at 
www.ninds.nih.gov/health_and_medical/disorders/sci.htm or call (800) 352-9424. 

Bruises 

A bruise, or muscle contusion, can result from a fall or from contact with a hard surface, a piece of 
equipment, or another player while participating in sports. A bruise results when muscle fiber and 
connective tissue are crushed; torn blood vessels may cause a bluish appearance. Most bruises are minor, 
but some can cause more extensive damage and complications. 

What to do: Put the muscle in a gentle stretch position and begin using the RICE method (page 13) to 
start the healing process. For more severe bruises, consult a doctor. 





by the NIAMS that provides health information and information sources. Additional information can be found on the 
NIAMS Web site at www.niams.nih.gov. The NIH Osteoporosis and Related Bone Diseases-National Resource Center, 
also a part of the U.S. Department of Health and Human Services' National Institutes of Health (NIH), provides 
patients, health professionals, and the public with an important link to resources and information on metabolic bone 
diseases, including osteoporosis, Paget's disease of the bone, osteogenesis imperfecta, and hyperparathyroidism. 
Additional information can be found on the Resource Center's Web site at www.osteo.org. 
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