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	The sport of surfing has grown at a phenomenal rate over the last 30 or so years.  Although surfing has been practiced for centuries by Hawaiians and other Polynesian cultures, it was a relatively obscure sport until it gained mass popularity in the early 60s, triggered by the Gidget, Beach Boy, and beach party movie craze.  Fueled by a multi-billion dollar clothes and beachwear industry, the icons and persona of surfing - the "beach life style" - have become a mainstay of present day popular culture, regardless of whether one has ever surfed, much less set foot in the ocean.


	The demographics of the sport now include an estimated 4 million surfers worldwide, with about 1.5 million on the West Coast of the United States, 600,000 on the East and Gulf Coasts, 175,000 in Hawaii, 700,000 in Japan, 1 million in Australia and New Zealand, and 100,000 scattered along the coasts of South America, South Africa, and Europe.  Males outnumber females by almost 10:1.  Depending on the location and the type of surfing, the average age is between 16-21 years old, but the range is from young children to octogenarians.  Most take up the sport when in their teens.  There appears to be an upward age trend - a graying of the sport - with fewer surfers giving it up as they grow older.   


	Although the traditional form of surfing is to stand on a surfboard to ride a wave, the sport of surfing has come to include many wave-riding methods, including bodysurfing (no board used), bodyboarding (also called boogieboarding, which involves lying on a soft, belly-length board),  kneeboarding (kneeling on a short surfboard), and wave-skiing (use of a specially adapted kayak-like board).   Sometimes waves are ridden by windsurfers, catamarans, jet-skis and other motorized watercraft, but these are sports unto themselves and will not be included in this discussion. 


	Modern surfboards are hand-shaped foam blanks, coated with layers of fiberglass, so they are both light and strong.  They weigh about 7 to 12 pounds, depending upon the surfer's length preference, which can range from about 6 to 7 feet (called short-boards) to 9 to 10 feet (called long boards).  They often have sharp, pointed noses, and their rails and tails feature a relatively hard edge.  Slightly forward from the tail on the underside is one or more fins (called skegs) that help in steering the board.  These fins are often sharp at their tip and on their back edge.  Non-fiberglass boards, such as a boogieboard, are plastic and soft-edged, and usually lack skegs.  


	Although there are both amateur and professional surfing competitions, the popularity of surfing is largely independent of the competitive aspects normally associated with a sport.  Without understanding this, it is hard to understand a surfer.  Probably fewer then one in a hundred surfers have ever competed in a contest.  The major competition in surfing is with the ocean and oneself.  For most surfers, surfing is more than just a sport, it is a life-style; they pattern their lives around it, affecting choice of career, work and home location, and relationships.  


	The sports medicine aspects of surfing, or what has been termed "surfing medicine," has been the focus of the Surfer's Medical Association (SMA), a worldwide association founded in 1987 that consists of over 700 surfing physicians, other health professionals, scientists and barefoot doctors (lay members interested in the health aspects of surfing).  The SMA has held numerous conferences on the medical and scientific aspects of surfing, conducted various research projects (in addition to encouraging individual members' research), collected and catalogued all publications relating to surfing and health (many non-Index Medicus listed), publishes an ongoing health advice column in Surfer magazine (the leading lay surfing publication), and publishes its own journal.





Exercise Physiology 





	Physiological studies of surfers have demonstrated that surfing is an excellent form of exercise.  Most of the research in this field has been conducted in Australia, primarily by Lowdon, of Deakin University.  He evaluated the aerobic fitness of 76 male and 14 female competitive surfers by measuring their maximum oxygen consumption (� EQ \O(.,V) �O2max) during bicycle ergometry, and found that they rate high among athletes (comparable to nordic skiers and distance runners), with average scores of 70 and 62 ml.kg-1.min-1 in men and women, respectively   Recovery heart rates, as measured five minutes after a submaximal bicycle ergometry test, were 77 beats.min-1 in men and 76 beats.min-1. in women, which betters Olympic pentathletes, traditionally held to have the best recovery heart rates.  


	Calculations of heart rates during surfing were performed by Meir, also of Australia, who determined that while riding waves, surfers' average peak heart rates were 171 beats.min-1.  While paddling, it was 143 beats.min-1, and, for the entire session, which includes substantial amounts of time sitting on their boards awaiting the next wave, they averaged 135 beats.min-1  He calculated, then, that 496 kilocalories are used per hour of surfing, which places surfing in the mid-range of calories burned for various sports - considerably lower than, say, sprinting (over 1200 kcals.hr-1), but greater than walking at 4 miles per hour (420 kcals.hr-1)


	Anthropometric analysis of competitive surfers' somatotypes by Lowdon revealed a general body type almost identical to Olympic swimmers.  The average body fat for male surfers was 10.5%, less than the 15% average for college-age men, but higher than for elite runners and swimmers, who are in the 4% to 11% range.  Lowdon theorized that the higher fat composition of surfers is due to adaptation to the wet, windy, and colder sea environment. 


	Gilliam, of Australia's Philip Institute of Technology, evaluated the musculoskeletal parameters of 18 surfers and found them to have powerful shoulder flexion and extension capabilities, exceeding that of elite kayakers, but to have somewhat less abdominal strength than would be expected, averaging only 42 sit ups per minute.  Also, they had surprisingly limited flexibility of the shoulders, lower back, and hamstrings.  Many could not touch their toes in a sit-and-reach test.


	In general, surfers do not train or condition; the fitness levels they attain are purely from the activity of surfing.   Many opposing muscle groups (i.e., back extensors versus flexors) are poorly developed.  Few surfers warm up or stretch before surfing, and fewer still practice any kind of post-surfing cool down or counter-stretching program.   It is a situation ripe for athletic injuries.   Plus, extended periods of deconditioning are common, because good waves for surfing are a comparatively rare even;, even at the best coastal locations weeks may pass between ocean swells that generate waves suitable for surfing.  Seemingly parallel sports, such as swimming, snowboarding, and skateboarding, help maintain aerobic fitness, but do little to maintain overall surfing and paddling fitness.   





Acute Injuries





	Surfing is a safe sport, with various studies placing the injury rate at about 4 per 1,000 days surfed (i.e., for which a surfer will be forced to at least temporarily refrain from surfing).  This is about the same number of injuries as in snow skiing and a fraction of the number of injuries in football.  Lowdon and others have done epidemiologic studies and found that lacerations are the most common surfing injury, accounting for about 45% of the total number of injuries, with the predominance in the lower extremities and on the face and head.  Soft-tissue injuries (sprains, strains, and dislocations) are the second most common, at about 40% of the total, with the knee, lower back, shoulder, ankle, and neck, in descending order of frequency.  Fractures are relatively uncommon, accounting for only about 10% of the total injury rate, mainly affecting the nose, feet, arms, ribs, and teeth.  Perforations and ruptures of the eardrum occur occasionally, with an injury incidence of about 5%.


	Data on the causes of surfing injuries have found that the surfer's own board is the leading cause, accounting for about half the injuries.  The fins, tail, or rails of the board were the culprit in about 80% to 90% of the cases, with the nose of the surfboard accounting for the rest.  One-third of head injuries are due to recoil of the surfboard on its' urethane leash, which tethers to the surfer's ankle, much like the safety straps in skiing.  


	Severe trauma such as vertebral fracture or spinal cord injury are rare in surfing, fewer than 1 per 175,000 days surfed.  Bodysurfers and beginning or inexperienced surfers were found to account for most of these cases, which most commonly occurred in small surf with shallow, irregular sand bottoms.   


	Despite popular belief, shark attacks are exceedingly rare in surfing.  Similarly, deaths, from drowning or near-drowning are quite rare in surfing, with size of surf (i.e., bigger surf) having little correlation.  Where deaths do occur in surfing, inexperience and/or alcohol use are often associated.  





Chronic Injuries and Other Medical Aspects





	Overuse injuries to the back, neck, and shoulders are extremely common in surfers.  Isometric hyperextension of the back and neck, and repeated shoulder hyperextension and inward rotation during paddling causes repetitive strain.  Reports have been published of surfer's shoulder (rotator cuff tendinitis) and surfer's elbow (lateral epicondylitis), as well as surfer's neuropathy (various nerve entrapment syndromes).


	Most people have heard of "surfer's knots" or "surfer's knobbies," those odd tumor-like bumps on the knees and tops of the feet that were popularized in the 1960s as the badge of a true surfer.  They resulted from repeated contact with the surfboard while knee-paddling, which is less often done with shorter, lighter modern surfboards.  They are of no pathological significance, consisting only of connective tissue overgrowth, providing a kind of fat pad for the underlying bone.  Occasionally, they may be associated with bony spurs on x-ray, particularly over the dorsum of the foot.  A similar kind of pad sometimes occurs on the lower aspects of surfer's rib cages, called surfer's chest knots.  


	Ear problems are legion among surfers.  In common with other water immersion sports, swimmer's ear (inflammation or infection of the external ear canal) often afflicts surfers.  But unique to surfers is a near universal incidence of what has been termed surfer's ear, which are bony growths, called exostoses, in the external ear canal.  The present view is that surfer's ear is a compensatory response to irritation of the external ear canal from water (cold or warm; surfer's ear occurs in both cold and warm water climates) and wind (with its cooling evaporative properties).   There is a correlation between number of years surfed and degree of ear exostoses.  Surfer's ear remains asymptomatic until the growths cause about 75% closure of the outer ear canal; this is when water-trapping, discomfort, obstructive hearing loss, and infections become common.  Surfer's ear only rarely leads to total or near-complete ear canal closure, which requires surgery.   Surfer's ear is prone to recur; the use of ear plugs and the wearing of a neoprene hood when surfing is recommended for its prevention and control.  


	Surfers are also prone to eye problems, mainly conjunctivitis and ocular sunburn.  Surfers have a high incidence of pingueculae and pterygia, which are benign conjunctival growths correlated with ultraviolet light exposure.  They are easily inflamed, but usually do not require removal unless they encroach on the cornea.  Surfers requiring vision correction most often use standard contact lens and have surprisingly low lens-lost rates (one or less per year).  Pigmented "Suntacts" are available, as are sun goggles specially designed for surfing. 


	Chronic nasal discharge and sinus problems are also common among surfers, and are thought to be on the increase, with a suspected correlation to environmental pollution.  


	Skin lesions relating to chronic sun-exposure are extremely common among surfers, correlate clearly to skin type and years of exposure, and range from freckling and premature aging of the skin, to basal and squamous cell cancers, as well as malignant melanoma.  Water-resistant sunscreens and the use of protective clothing (neoprene or lycra) are strongly recommended for all surfers, as well as choosing less sun-intensive times of day to surf. 


	There is a high incidence of chronic low back problems in surfers.  There is a correlation, again, to the number of years surfed, but also to the type of surfing, being most associated with short-board surfing (greater torquing forces on the lumbar spine), and boogie- or bodyboarding (extreme hyperextension and facet strain).   Learning proper biomechanics and back care is essential for all surfers.


	Despite whatever medical problems may be associated with surfing, the pleasures associated with it are so profound and lasting that most surfers will do whatever necessary to surf as often and as long as possible.  "Surf today to surf tomorrow" is a philosophy most surfers learn the hard way, but learn nonetheless.  
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Resources


The Surfer's Medical Association, P.O. Box 1210, Aptos, California, 95001-1210, USA.  Phone/fax (408) 684-0916 for membership, complete listing of resources and references, and subscription to "Surfing Medicine, the Journal of the Surfer's Medical Association."
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