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Dynamic Electromyographic Analysis of
Trunk Musculature in Professional Golfers

Robert G. Watkins,*t MD, Gurvinder S. Uppal, MD, Jacqueline Perry,§ MD,
Marilyn Pink,|| MS, and Jocylane M. Dinsay,* RN

From the *Kerlan Jobe Orthopaedic Clinic, Los Angeles, the finland Empire Spine Institute,
Riverside, §Rancho Los Amigos Hospital, Downey, and the
|Biomechanics Laboratory, Centinela Hospital Medical Center, Los Angeles, California

ABSTRACT

Using dynamic surface electrode electromyography,
we evaluated muscle activity in 13 male professional
golfers during the golf swing. Surface electrodes were
used to record the level of muscle activity in the right
abdominal oblique, left abdominal oblique, right glu-
teus maximus, left gluteus maximus, right erector spi-
nae, left erector spinae, upper rectus abdominis, and
lower rectus abdominis muscles during the golfer's
swing. These signals were synchronized electronically
with photographic images of the various phases of the
golf swing; the images were recorded in slow motion
through motion picture photography. The golf swing
was divided into five phases: take away, forward
swing, acceleration, early follow-through, and late fol-
low-through. Despite individual differences among the
subjects’ swings, we observed reproducible patterns of
trunk muscle activity throughout all phases of the golf
swing. Our findings demonstrate the importance of the
trunk muscles in stabilizing and controlling the loading,
response for maximal power and accuracy in the golf-
er's swing. This study provides a basis for developing
a rehabilitation program for golfers that stresses )

strengthening of the trunk muscles and coordination
exercises. e )
a4 T.A anh i,

Golf has become a very popular sport for men and women
of all ages. Traditionally, the opinion has been that golf is
not a vigorous sport and that preplay training is therefore
not as important for golfers as it is for athletes involved in
contact sports. A preplay flexibility and warm-up regimen

1 Address correspondence and reprint requests to Robert G. Watkins, MD,
Kerlan Jobe Orthopaedic Clinic, 501 East Hardy Street, 300, Los Angeles, CA
90301.

No author or related institution has received any financial benefit from
research in this study.
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is seldom employed by golfers at the amateur level. This
may explain the high rate of injury among golfers who lack
adequate trunk strength, coordination, and flexibility. As
Batt? has written in his overview of golfing injuries:

Golf cannot be considered as a particularly demand-
ing sport either aerobically or anaerobically; however, to
play well requires considerable skill and practice. Inju-
ries occur, and result from a combination of factors
including the age of participants, poor technique and
overuse. The increased popularity of the game has led to
an increase in the number of golf-related injuries and an
increased awareness of their occurrence.

We have treated many golfers, both amateur and pro-
fessional, for back pain, and we have noted that golfing
produces tremendous stresses in the spine. Despite the
significant prevalence of back pain among golfers at all
re does no

levels of ability, the current liter
dress the importance of trunk muscle testin
identify a reproducible pattern of trunk muscle activity
during the professional golfer’s swing, we sought to deter-
mine which trunk muscles were active during the differ-
ent phases of that swing.

MATERIALS AND METHODS

Thirteen right-handed professional male golfers under-
went EMG activity amplitude evaluation using surface
electrode telemetry of the following trunk muscles: right
erector spinae, left erector spinae, right upper gluteus
maximus, left upper gluteus maximus, right abdominal
oblique, left abdominal oblique, upper rectus abdominis,
and lower rectus abdominis.

Each golfer was asked to warm up and take several € .
practice swings before the study. Surface electrodes were ->

then placed by a physical therapist with the aid of com-
puterized telemetry evaluation. Correct electrode place-
ment was confirmed through resting and maximal manual
muscle testing (MMT) of each muscle. The signals from
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5. In the follow-through phase, the trunk is decelerating.
Generalized trunk muscle activity continues to decrease.
Notably, the activity in the left abdominal oblique muscle
remains the same as during the previous phase, but
the activity in the right abdominal oblique muscle be-
comes less than that of the left. The importance of the ab-
dominal oblique muscles during the follow-through periods
suggests their role in decelerating the trunk after the swing.

Patterns of muscle activity translate to muscle coordi-
nation, and even though there is great variation in the
patterns of swing, the reproduction of a consistent firing
sequence demonstrates this coordination. Less experi-
enced golfers tested with this method may have a greater
variety of muscle firing sequences. Also, the muscle firing
sequences in injured players may be different from those
in the uninjured player. Thus, this technique may repre-
sent a potential tool for evaluating certain muscle injuries.

This study demonstrates that trunk muscle strength is
certainly important and trunk coordination is vital to both

the professional or recreational golfer..lt-points out the
wmww:@w
that is oriented toward balance and coordination. As a
result of studies of this kind, our treatment programs for
golfers with back injuries have been further developed and

modified to include not only trunk strengthening but also
a treatment plan to enhance trunk coordination.

American Journal of Sports Medicine
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