








In swimmer's posture, the forward head and rounded shoulder will 
1 imi t the abil i ty of the collarbone to rotate externally because of 
tigh t anter ior chest pector al muscles (f igure 27). Also, the head 
will have limi tation in all ranges of motion due to tight anter ior 
muscles at the front and sides of the neck. In general these muscular 
adaptations, and the subsequent postural problems that result, are 
caused by inadequate dry-land exercise programs, breathing only to one 
side in freestyle, late breathing, poor body roll, short follow­
through in pulling and dropped elbows. 

The swimmer who demonstrates the forward head and rounded 
shoulder posture is a potential victim of these syndromes and should 
be started on an exercise program stressing accommodating resistance, 
fatigue prevention, active stretching of tight anterior chest muscles 
and strengthening of posterior shoulder muscles (figure 23). 

Scoliosis is a spinal curvature that may take on a var iety of 
shapes but is always a potentially debilitating affliction. As the 
muscles on one side of the body grow gradually stronger than their 
opposi te conterparts, their pull on the vertebral column increases 
proportionately and a curvature of appropr iate shape and magni tude 
results. What occurs most commonly is the c-shaped curve (see x-ray 
in figure 66) but an equal incidence is shown as the s-shaped curve 
(see x-ray in figure 67), but these back types cause a compensating 

Figs. 66, 67 On the left is the c-shape scoliosis curve. Note 
the rotation of the vertebrae along wi th the lateral curvature 
which causes the ribs to close in on the chest cavi ty. On the 
right is the s-shape scoliosis curve. This curve is most often 
seen in the idiopathic type of curvature. 
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reshaping of the attached ribs as a secondary complication. 

The scoliotic curve is a primary example of what effect muscular 
imbalance will have on the freestanding vertebral column, especially 
from a swimming prospective. There are, however, other factors which 
are known to influence the incidence of scoliosis, such as, heredity, 
age, sex and developmental growth levels. The idiopathic, or 
unrecognizable cause, type of scoliosis exhibi ts the s-shaped curve 
and predominately affects the tall, thin, adolescent female. This 
type is known to have a high incidence of hereditary relationship. 
The c-shaped curve is also known to have a relationship to lower 
extremity skeletal growth, which can be affected either by trauma that 
disrupts the growth plates or by heredity. In both of these latter 
cases the skeletal curve, which may be present before the child begins 
swimming, may pose a potential problem if poor stroke mechanics and 
exercise programs worsen the outcome. 

The swimmer likely to develop scoliosis through muscula~ 
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Figs. 68: 69 On the left, notede~onstrated by the marked vertebrae. the spinal curvature as 
heIght, arm to body d' t On the right, the shoulder 
are all keys to the IS ance and discrepancy in latissimus size 

presence of scoliosis. 

. Cha,racter istics such as th sesIde (fIgures 70, 71) which caen .ca.use poor trunk rotation to one 
fre~s~yle and backstroke turns Ilml t the body roll necessary for 
addItIonal contrl'butor to and strokes, and can in turn bshoulder str' e anesse FInally, irregular rib 
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curvature can develop as a secondary complication. This condition 
restructures the enclosure of the heart and lungs and therefore is 
potentially the most serious problem of all (figure 72). 

v .­
Figs. 70, 71 Poor trunk rotation caused by tight muscles in the 
middle back. The tight muscles on the right side prevent 
rotation to the left which limits shoulder roll in swimming. 

Once this problem has been identified, the coach should have the 
swimmer's physician evaluate the cause and extent of the problem, 
especially before initiating an exercise program to strengthen those 
muscles to reverse the effects and provide correction. 

Lower back pain syndrome is a conglomerate of problems that can 
involve one or all of the musclo-skeletal components that aff ix the 
spinal column to the pelvis, causing pain and dysfunction for the 
swimmer. Muscular strains, sacroiliac ligament sprains, failure of 
joint articulations to hold the vertebrae in place and a number of 
associated nerve problems, such as sciatica, all fall into this cate­
gory. The potential for one or any combination of these difficulties 
stems from the multi-axis pivot function of the lower back, or lumbar 
spine, the attachment of the shoulder and pelvic girdle muscles to the 
spinal column and pelvis, the shallow lumbar vertebral joints as well 
as some gender-related skeletal formations. 

The muscles which are most usually strained are those that con­
nect across the lower back and have a rotary, bend and straighten 
function. These muscles tend to shorten as an adaptation to the for­
ward tilt of the pelvis, that many swimmers have because of the tight 
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hip flexor muscles/lordotic posture. The lordotic curve is also 
present as a result of the pull which the latissimus and upper girdle 
muscles exert on the pelvis (figure 73), the training position of the Jbutterfly and breaststroke kick and poor exercise technique when using 
the leaper (f igure 74) or in doing squats. A lack of hamstr ing and 
lower back stretching also contribute to the tight lower back muscula­
ture and may contr ibute to a swimmer turning more slowly around a I 
greater axis of rotation during the flip turn. 

I 

Figs. 72, 73 In the picture on the left, the rib hump seen on I 
the right side means that the vertebrae has rotated and reshaped 
the ribs, placing pressure on the anter ior chest cavi ty. The 
picture on the right demonstrates that a strong contraction of Ithe latissimus causes the muscle to exert a pull on the top part 
of the posterior pelvis. 

I 
Skeletal configuration often leads to more serious problems that 

result from abnormal movement in the articulating vertebral joints. 
The shallow facet joints rock back and forth on each other as the I 
swimmer kicks breaststroke and butter fly. If slippage to any great 
degree occurs, such as in a conditon called spondyloythesis, the asso­
ciated soft tissues and nerves which surround and course between the Ibones may become impinged or disrupted. The incidence of this problem 
is often increased in the female swimmer because their lumbar skeletal 
formation is less stable, due to their role as the child-bear ing 
member of the species. I 

Lower back muscular strains and ligamentous sprains, which 
afflict the swimmer, usually develop a potential for occurence over a I 
long period as the muscles adapt themselves to the requirements of the 
kicking, pulling, turning and body rotation. The incident which 
triggers the problem is generally a sudden twist, an exceptionally Jhard turn or an unexpectedly hard effort in weight lifting involving 
the muscles that are directly connected to the vertebrae. These inci­
dents are likely to create a pressure on the nerves transmitted from 
the spinal cord. Problems of this type can be localized or can J 
radiate down the nerve pathways into the legs, which is the syndrome 
known as sciatica. J 
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Swimmers are prone to back problems because the muscles overlying 
and connecting to the vertebrae often adapt themselves to accommodate 
the quadriceps, which enlarge due to kicking, the latissimus, which 
strengthens from pulling and the constant turning and twisting of the 
back as the sport is pursued. The resultant skeletal alignment pro­
duced by these muscular forces is an increased lumbar curve or 
lordosis, which is seen predominately in butterflyers, breaststrokers 
and sprinters. 

The characteristic lordotic curve, large quadriceps and poor sit 
and reach ability (figure 50) that swimmers may have are key signs 
that corrections or additions in stretching and strengthening programs 
may be indicated. These may include the kneeling quad stretch (figure 
62), standing hamstring stretch (figure 53) and lower back stretching. 

Correct use of the leaper, or jumper, type of exercise apparatus 
will also be effective in decreasing the incidence of lower back 
muscular problems (figures 74, 75, 76, 77). 

p'/ .' 

Figures 74, 75 If done properly, leaper-type exercises will 
help avoid lower back problems. However, if done improper ly 
exercises on this type of equipment will help cause lower back 
problems. On the left, the arched back position can produce 
tight lower back muscles and cause lower back pain and 
disability. On the right, the forward foot position, with 
buttocks tucked forward, is desirable to mimic the quadr icep 
contraction used in the start. 
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v . IFigures 76, 77 The swimmer's position in the start (left picture) 
can be compared with the position on the leaper (right picture). 

In exercising on the leaper, in order to produce a favorable I 
result in quadriceps strength, while minimizing stress on the lower 
back, the swimmer places the feet forward on the foot plates, bends 
the knees forward toward the center post and tilts the pelvis forward Ito flatten the back. This position ideally protects the back while at 
the same time providing the specificity of exercise which mimics the 
swimming start (figures 76, 77). The exercise places less stress on 
the back, while providing an increased resistance for the lateral and I 
anterior quadriceps muscles, which should aid in improving this aspect 
of the swimmer's performance. J 

To deal effectively and practically wi th swimming injur ies, the 
coach must serve as a preliminary intermediary between the stresses 
which cause the problems and the syndromes which are of a 
debilitating nature. This essentially involves the promotion of good I 
stroke mechanics, a pre-season screening of athletes for signs and 
characteristics that are precursors to injury and the initiation of 
appropriate exercise programs that will be followed with good J 
compliance. 

The key factor in injury prevention is observation of defects, J 
either mechanical or anatomical, which will place the athlete at risk, 
then effectively and practically working to reverse or eliminate the 
stresses. When these items have been addressed, the athlete gains Ithrough his ability to continue participating, the coach gains through 
the athlete's continued performance and swimming gains because another 
athlete becomes a potential champion. I 
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