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Patterns of Shoulder Flexibility
Among College Baseball Players

ABSTRACT: In this study, I investigated
and analyzed the various joint motions in
the shoulders of college baseball players.
Twenty-six players (age= 20.38+1.36 yr)
from two colleges were examined for up-
per extremity range of motion (ROM), in-
cluding shoulder flexion, extension, inter-
nal rotation at 90° abduction, and external
rotation at 90° abduction. Joint motions
were measured using a JAMAR® six-inch,
double-arm goniometer. Pitchers demon-
strated 22° more shoulder flexion and 21°
more external rotation at 90° abduction
than infield position players, and 17° more
shoulderflexionthan outfield position play-
ers. There was no significant difference
between the dominant arm flexibility of
infield and outfield position players. When
comparing the dominant to nondominant
arm relative to the position, infield posi-
tion players demonstrated 5° less shoulder
flexion and 6° more external rotation on
the dominant side at 90° abduction. Pitch-
ers did not demonstrate any significant
difference between the dominant and
nondominant arm. There was, however,
anindication that pitchers had a tendency
to exhibit greater flexibility during flexion
and external rotation at 90° abduction in
the dominant side than in the nondominant
side.

he baseball player, as a throwing
athlete, subjects the shoulderto vari-
ous degrees of physical stress. From the
time that the ball is taken from the glove to
the point at which the follow-through ends,
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the shoulder is maneuvered through vary-
ing positions and placed under varying
degrees of stress (3,4,6,9,10). The shoul-
der adapts to these demands by developing
physical characteristics that lead to alter-
ations in the range of motion (3,4,6,7).

There is a correlation between an
athlete’s shoulder joint mobility and the
performance of a pitch (3,9,11). The act of
throwing involves multiple muscle groups
and the interaction of tendons, muscles,
and bones (3). A flexible joint allows the
muscles to work with each other, rather
than against one another, which allows the
ball to reach its destination with greater
accuracy and speed (3,9,11). If flexibility
is not emphasized and accomplished in a
regular conditioning program, the pitch
will be affected, and the athlete’s risk of
injury will be increased (1,3,10). If the
typicalrange of motion (ROM) of the throw-
ing shoulder is known, it can be used to
help determine conditions that may predis-
pose the athlete to injury or diminished
performance.

In this study, we
examined the ROM
of the movements
necessary to throw a
baseball—shoulder
flexion, extension, in-
ternal rotation at 90°
abduction, and exter-
nal rotation at 90° ab-
duction.

Methods
Thirty-two col-
lege baseball players
from Eastern Menno-
nite College (EMC)
and James Madison
University (JMU),

motion
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Fig 1.—Altered technique for measuring shoulder flexion range of
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both in Harrisonburg, VA, volunteered for
upper extremity ROM testing. The flex-
ibility exercises used by each team were
similar (based on my observation). Ath-
letes who indicated having current injuries
or who played more than one position were
excluded from this study. Thus, 26 healthy
baseball players were chosen for testing
(11 from EMC, 15 from JMU; age=20.4 +
14y ht=71.54+2.2in; wt=175.5+17.51b;
position: infield=8, outfield=9, pitchers=9;
throwing arm: R=23, L=3; years involved
in baseball=12.9 + 1.4 yr).

Using the standard technique devel-
oped by Norkin and White (8), passive
bilateral upper extremity ROM was mea-
sured with a JAMAR®(Clifton, NJ), six-
inch, double arm goniometer during exten-
sion, internal rotation at 90° abduction, and
external rotation at 90° abduction. A varia-
tion of the standard technique was used to
measure shoulder flexion.

The standard technique for the evalu-
ation of shoulder flexion was altered in
order to study the functional ability of the
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shoulder complex. The subject was placed
in a supine position with the knees flexed
and the shoulder over the edge of the sup-
porting surface. This method increased the
ROM allowing scapulothoracic, sterno-
clavicular, and acromioclavicular motion
to occur with glenohumoral motion (8).
The stationary arm of the goniometer then
was aligned with the mid-axillary line of
the thorax. The arm was moved through its
range of motion, and the moving arm of the
goniometer was aligned with the lateral
midline of the humerus (Fig 1).

One-way analysis of variance
(ANOVA) and Scheffé post hoc tests were
used to compare differences between posi-
tions of the dominant arm measurements.
Paired t-tests were used to compare differ-
ences between the measurements of the
dominant arm and measurements of the
nondominant arm of subjects within the
given positions.

Results

Means and standard deviations for
total ROM in the various groups and arms
(dominant and nondominant) are outlined
in the Table. Infielders demonstrated 6°
more external rotation at 90° abduction
[t(8)=-1.95, p=.04] and 5° more shoulder
flexion [t(8)=2.90, p=.01] on the dominant
side than on the nondominant side.

Pitchers did not demonstrate any sig-
nificant difference between the dominant
and nondominant sides. There was, how-
ever, an indication that pitchers had a ten-
dency to exhibit greater flexibility during
flexion [t(9)=1.76, p=.06] and during ex-
ternal rotation at 90° abduction [t(9)=1.67,
p=-06] on the dominant side than on the
nondominant side. No significant differ-
ences were found between the dominant
and nondominant arms of outfielders (in-
ternal rotation [t(9)=.02, p=.50]; external
rotation [t(9)=-1.11, p=.15]; flexion
[t(9)=1.12, p=.15]; extension [t(9)=-0.09,
p=.46]).

Pitchers exhibited greater dominant
arm ROM than infield and outfield posi-
tion players. Pitchers demonstrated 22°
more shoulder flexion [F(2,23)=12.65,
p=.0004, Scheffé p=.001] than infielders,
and 17°more flexion [Scheffé p=.005] than
outfielders. Pitchers also demonstrated
21° more external rotation during abduc-
tion than infielders [F(2,23)=5.16, p=.02,
Scheffé p=.02] and 16° more than outfield-
ers (Scheffé p=.069). No other compari-
sons between positions were significant
[Scheffé>.50 & F(2,23)<.54, p>.60].

Dominant Versus Nondominant Shoulder Range of Motion (degrees; mean + SD)

Flexion  Extension Intemal External
Rotation Rotation
(90° Abduction) (90° Abduction)

Pitcher
Dominant 2094£10.7  96110.0 1111£15.2 136114.6%
Nondominant 202+ 6.6 98112.2 116112.2 1281129
Infield Player
Dominant 187£10.1%  92421.2 110£11.8 11545.8%
Nondominant 192+10.3* 87116.6 114+11.9 10917.8*
Outfield Player
Dominant 192+7.2¢ 9018.7 106112.8 120419.2¢
Nondominant 19516.5 9019.1 1061£10.6 114+ 8.0

a. Dominant and nondominant arms difference (p<.05)

b. Pitchers’ dominant arms greater than infield players’ arms (p<.05)

c. Pitchers’ dominant arms greater than outfield players’ arms (p<.05)

d. Pitchers’ dominant arms may be greater than outfield players’ arms (p=.07)

Discussion
Dominant Versus Nondominant Arm
External rotation of the shoulder at
90° abduction. The examination of throw-
ing mechanics may help explain the in-
crease in external rotation found in the
dominant arms of infield position players
in this study. In the cocking phase of
throwing, the shoulder is maximally exter-
nally rotated with the arm at 90° abduction
(Fig 2) (3,10). Researchers who have stud-

Fig 2.—Cocking phase of throwing (Note the
external rotation of the arm.)
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ied the external rotation of the shoulder
have found a significant difference be-
tween the dominant and nondominant arms
of throwing athletes (3,4,10). During film
analysis of 15 major league pitchers, a
mean external rotation of 160° was mea-
sured (10). The exact contribution of the
total amount of trunk extension and joint
movement of the scapulothoracic and
glenohumoral joints was not determined
(10).

Other investigators, such as Brown, et
al. (4), have studied the external rotation of
the shoulder among major league players
with the shoulder in two positions: 0°
abduction and 90° abduction. These re-
searchers found a significant difference
between the dominant and nondominant
arm when the arm was at 90° abduction,
but not at 0° abduction (4). Because of the
difference in the measurements at 0° and
90°, they assumed that the difference in
external rotation at 90° abduction was an
adaptation to throwing mechanics (4). This
specific alteration of increased external
rotation is believed to be arequirement for
throwing a baseball successfully (11).

In this study, the absence of a differ-
ence in external rotation at 90° abduction
between the dominant and nondominant
arms of pitchers may be related to past
injuries. Although the subjects were
healthy, the physical histories of several
individuals indicated that previous injuries
had occurred to the arm and/or shoulder.
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These injuries could have altered the
anatomy of the shoulder and arm, or the
throwing mechanism itself, which may af-
fect external rotation as indicated by
Andrews and Gillogy (3).

In contrast, Brown, et al (4) found a
significant difference in external rotation
among pitchers, which indicated that pitch-
ers had greater external rotation in the
dominant arm. Although this study made
an effort not to include athletes with cur-
rentupper extremity injuries from the analy-
sis, no notation was made about whether
any previous pathological problems ex-
isted (4).

Brown et al (4) also found a signifi-
cant difference in external rotation in posi-
tion players. However, they did not define
“position players,” or the number of in-
fielders and outfielders that they studied.
Therefore, no assumption can be made
about whether the differences between the
present study and the study by Brown et al
(4) are comparable.

Shoulder Flexion. Differences in
shoulder flexion in the dominant side of
infield position players could be attributed
toincomplete use of fullrange of motion by
the infield player, based on current re-
search (4). In players who do not use their
range of motion to their full extent, unilat-
eral tightness of the pectoralis major and
latissimus dorsi may be present, which
adds to the significant decrease in motion
(4). A specific example of this phenom-
enon can be found in infielders who throw
short distances with little follow-through.

The tendency of pitchers to demon-
strate greater flexion in the dominant arm
compared to the nondominant arm con-
flicts with literature on the subject. Inves-
tigators, such as Brown et al (4) found that
flexion in the dominant arm was much less
than in the nondominant arm. Further
research will be necessary to clarify the
discrepancy between these studies.

The difference in results could be
attributed to the mechanism of throwing
and to the testing method used by the
experimenter. A study of professional ver-
sus amateur pitchers indicated that ama-
teur pitchers use all of the rotator cuff
muscles of the shoulder; therefore, they
use less lateral trunk flexion and more
shoulderrotation (5). Reduced lateral trunk
flexion is indicative of pitchers who throw
side arm (10). The tendency toward greater
shoulder flexion among pitchers in the
present study may be an indication that
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these pitchers use adifferent throwing tech-
nique, one in which the shoulder joint ro-
tates through its full range of motion.
The measuring technique may have
affected the results, also. The technique
chosen by Brown et al. (4) was set by the
American Academy of Orthopaedic Sur-
geons, which does not measure the func-
tional ROM of the shoulder. The method
used in this study allows full ROM, and
may give a clearer indication about the
functional ability of the throwing shoulder.

Internal rotation of the shoulder at
90° abduction. When measuring internal
rotation, other investigators found a sig-
nificant difference between the dominant
and nondominant sides of major league
pitchers (2,4,10). This was not true in the
current study. This may be an indication of
preexisting pathological conditions, which
cause an alteration of the follow-through
among some collegiate pitchers (3). Previ-
ous injuries may have led to anatomical
differences or muscle selection during
throwing (5).

Dominant Arm: Pitchers Versus
Infielders and Outfielders

Shoulder Flexion. One would expect
to find a greater difference in shoulder
flexion between pitchers and other players
because of repetitive throwing by pitchers,
which produces alterationinshoulder ROM
(3,4). The greater shoulder flexion among

Fig 3.—When throwing to first base, a shortstop
uses less trunk fiexion and more glenohumeral
movement than a pitcher does when pitching to
home plate.
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pitchers when compared to infield and out-
field position players in the current study
canbe explained by the mechanics of throw-
ing and the degree of ball handling by the
athlete.

In pitching, the athlete uses complex
body movements to throw the ball across
the plate. When the ball is released, the
arm position relative to the head is deter-
mined by trunk flexion (6,10). If apitcher’s
movement is compared to that of a short-
stop making a play at first base, one would
find that the infielder is using more
glenohumoral movement than trunk flex-
ion (Fig 3). This throw may not be as
controlled as the pitcher’s throw. Unlike
the pitcher, an infielder may not begin and
end his or her throw in the same manner
every time (1).

The amount of ball handling also must
be considered in order to assess the differ-
ences between a pitcher and infielder.
Neither infield nor outfield position play-
ers were involved in repetitive throwing,
therefore no differences were indicated
between infield and outfield position play-
ers.

External rotation of the shoulder at
90° abduction. The greater external rota-
tion at 90° abduction among pitchers when
compared to that of infield position players
may be attributed to the influences of re-
petitive throwing described previously.
Also, other studies have indicated that pitch-
ers possess greater flexibility in the domi-
nant arm in comparison to other players,
because the arm is fully cocked in order to
impart the greatest force on the ball (4,10).
One also may conclude that this action
might contribute to the tendency toward
greater external rotation at 90° abduction
in pitchers than in outfielders.

Conclusion

The results of this study indicate that
increases and decreases in ROM may oc-
cur in the shoulder complex as a result of
throwing. Evidence suggests that alter-
ations in the mechanism of throwing can
lead to adifference in ROM between pitch-
ers and other players. Because proper
flexibility may enhance performance and
minimize potential for injury, athletic train-
ers, coaches, and athletes can use this study
as abaseline for preparticipation screening
and as objective evidence of potential in-

jury risk.
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