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ABSTRACT

This study examined whether an upper body strength train-
ing program would reduce pain levels in intercollegiate base-
ball players following an intense throwing session. Nineteen
varsity players, ages 18 to 22, volunteered for the study as
part of their preseason fall practice. Eleven were randomly
assigned to the training group and 8 to the control group. Af-
ter 8 weeks of strength training for the training group, both
groups participated in a maximal throwing session followed
by pain measurements for the elbow and shoulder recorded
with a 10-cm visual analog scale. Pain levels were measured
in the elbow and shoulder area at 24, 48, and 72 hours follow-
ing the maximal throwing session. There were significant (p
< 0.05) differences for groups at the 24-, 48-, and 72-hr time
intervals with regard to mean shoulder pain, but no signifi-
cant differences with reference to elbow pain levels. Future
research should focus on in-season training programs and
the effect of actual game situations on pain levels.
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Introduction

Injuries to the shoulder and elbow are common in sports
that involve throwing (12, 16, 17). Shoulder injuries are
reported to be the most common baseball injury, ac-
counting for 19% of the injuries (24), while the elbow
sustains 8% of the reported injuries. Most physicians,
physical therapists, and coaches agree that the nature
of the repetitive eccentric contractions of the rotator cuff
and biceps during the deceleration/follow-through
phase of a pitch is the primary reason for the high num-
ber of injuries to these areas (23).

Several studies have investigated the concentric
strength of the arm musculature in baseball pitchers (1,
3, 5, 13, 15, 31, 36), but there has been little or no re-
search on eccentric arm strength. Concentric strength is
important during the acceleration phase of the deliv-
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ery. However, it is the eccentric strength required dur-
ing the deceleration/ follow-through phase that may be
most critical in preventing injury (23). Thus the strength
training program designed for the current study, spe-
cifically looking at the influence of the upper body, fo-
cused on isolated eccentric as well as concentric train-
ing. Isolated eccentric training refers here to eccentric
repetitions performed after a spotter has assisted the
lifter through the concentric phase of the exercise. The
procedure is detailed in the Methods section.

Shoulder injuries are common for both competi-
tive and noncompetitive athletes (7, 25-27). A frequent
site of injury due to throwing is the rotator cuff com-
plex (7, 20, 33). McLeod and Andrews (22) reviewed
shoulder injuries in baseball players and found that 68%
(122 of 178) involved the rotator cuff complex.

Jobe et al. (17) demonstrated that the most intense
activity of the rotator cuff muscles occurs during the
deceleration/ follow-through phase of throwing. This
activity places large stresses on the posterior area of the
complex in order to slow the angular velocity of the arm.
During the deceleration/ follow-through phase, the sub-
scapularis fires concentrically to internally rotate the hu-
merus while the infraspinatus, supraspinatus, and teres
minor fire eccentrically (17). The eccentric contraction
of the three posterior muscles of the rotator cuff com-
plex is an attempt to stabilize the head of the humerus
in the glenoid fossa to prevent subluxation (39).

Sports related overuse injuries of the elbow occur
most often in persons involved in throwing and racket
sports. The long head of the biceps is of particular con-
cern in elbow problems because of this muscle group’s
involvement in both the acceleration and deceleration/
follow-through phases of throwing (2). During the early
acceleration phase there is a tremendous amount of
valgus stress to the elbow as the body rotates ahead of
the trailing upper limb (11, 37). In an attempt to coun-
teract the valgus stress produced during acceleration,
the flexor-pronator muscles of the forearm become ac-
tive in stabilizing the medial elbow. Additionally, the
biceps are subjected to eccentric forces required to slow
the rapid extension of the elbow following the release
of the baseball. This can lead to a condition referred to






