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Comparison of Shoulder Injury in Collegiate- and

Master’s-Level Swimmers

Donna Stocker, B.A., Marilyn Pink, M.s., p.T., and Frank W. Jobe, M.D.

Centinela Hospital Medical Center, Biomechanics Laboratory, Inglewood, California, U.S.A.

Abstract: The need to investigate shoulder injury in swimmers other than the
young and elite is evident, as all ages and levels are represented in the 100
million Americans who classify themselves as swimmers. To investigate the
differences between young, highly competitive collegiate swimmers and older,
less elite swimmers, a survey questionnaire was distributed to 100 collegiate
and 100 master’s swim teams. Questions regarding swimming routines, perfor-
mance standards, and several possible predisposing factors associated with
“swimmer’s shoulder,”” as implicated in the literature, were investigated. As
expected, the results revealed that the collegiate group swam the higher yard-
age, with considerably faster times in both the 50- and the 1,000-yd freestyle,
and more than double the number of workouts per week. However, the col-
legiate and master’s group reported similar percentages, 47 and 48%, respec-
tively, experiencing shoulder pain lasting 3 weeks or more, despite the lesser
distances and intensities associated with the latter group. Chi-square analysis
revealed no association between shoulder pain and perceived level of flexibil-
ity, hand paddle usage, or breathing side for either group. However, over 50%
of the swimmers with shoulder pain in both groups perceived that increased
intensities and/or distance provoked shoulder pain, indicating that fatigue may
be the issue to avoid and on which to focus. Strengthening the muscles of the
shoulder, specifically those shown to have a propensity to fatigue, provides a
strong defense against injury, as fatigue of the shoulder muscles may be the
initial antecedent to swimmer’s shoulder. These results give the swimmer,
coach, and medical practitioner feedback to consider for a swimmer of any age
or level. Key Words: Master’s athlete—Overuse—Shoulder injuries. Clin J

Sport Med 1995:5(1):4-8.

The term **swimmer’s shoulder’’ is typically used
to describe any type of shoulder discomfort in the
swimmer. It is also the most common orthopedic
complaint among swimmers. The cause and the
possible factors associated with swimmer’s shoul-
der have been extensively investigated in the elite-
and collegiate-level swimming population (3,7,11,
12,18).

Since all ages and levels are represented in the
100 million Americans who classify themselves as
swimmers (9), the need to investigate the incidence
of shoulder pain in swimmers other than the young
and very elite is evident.

Received March 22, 1994. Accepted May 20, 1994,
Address correspondence and reprint requests to Donna
Stocker, B.A., Centinela Hospital Medical Center, Biomechan-

ics Laboratory, 555 East Hardy Street, Inglewood, CA 90301,
U.S.A.

Three unavoidable factors influencing swimmer’s
shoulder for any age or level swimmer are that (a)
swimming demands an extremely high repetition
rate of shoulder revolution, (b) swimming will take
the shoulder to extremes of range of motion (ROM),
and (c) swimming requires the generation of high
muscular forces on the shoulder to sustain the for-
ward propulsive effort.

Other factors related to swimmer’s shoulder and
associated training regimes have been implicated in
the literature on shoulder injury. Breathing side,
lack of flexibility or hyperlaxity, hand paddle usage,
and increased intensities and/or distances all have
been linked to swimmer’s shoulder (3-6,12,14,18).

The purpose of this survey study was to compare
the swimming profiles of young, elite, collegiate
swimmers versus older, less elite master’s swimmers,
as well as to assess the correlation between previ-
ously described risk factors and swimmer’s shoulder.
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6 D. STOCKER ET AL.

31% breathed from their right side, 14% breathed
from their left side, and 55% were bilateral breath-
ers. In the master’s group, 42% breathed from their
right side, 26% breathed from their left side, and
32% breathed bilaterally.

Distribution of estimated weekly yardage in
1,000-yd categories revealed that the largest per-
centage (26%) of collegiate swimmers swam be-
tween 40,000 and 50,000 yd per week. The largest
percentage (48%) of the master’s population swam
between 10,000 and 20,000 yd per week (Table 2).

The collegiate group reported 8.6 workouts per
week, while the master’s group reported 4.0. Re-
ported weeks of the year at =6,000 yd were 40.6 for
the college group and 42.0 for the master’s group
(Table 1).

Forty-six percent of the collegiate group reported
incorporating paddles in their workouts, while 28%
of the master’s group incorporated paddles. Sev-
enty-nine percent of the collegiate group who used
hand paddles did so for =3,000 yd per week, while
only 17% of the master’s group used them for
=3,000 yd.

Performance time breakdown for 50 yd of free-
style swimming revealed that the largest percentage
(30%) of collegiate swimmers were capable of
swimming that distance in 23-24 s, while the largest
percentage of master’s swimmers (33%) fell in the
31- to 40-s category (Table 3).

Nearly half, and the largest percentage (47%), of
the collegiate swimmers claimed the ability to swim
1,000 yd of freestyle in 9 to 11 min. The largest
percentage of master’s swimmers (31%) claimed the
ability to swim that distance in 12 to 13 min (Ta-
ble 3).

Sixty percent of the college swimmers reported
dedicating =70% of their workout to the freestyle
stroke, while the master’s swimmers reported 59%
dedicating =70% of their workout to freestyle.

The response to the joint flexibility inquiry indi-
cated similar distribution patterns of tight, average,
and flexible subjective joint flexibility across both
groups (Table 4).

Both groups reported that nearly 50% of the
swimmers sustained a swimming-related shoulder
injury. Forty-seven percent of the college and 48%
of the master’s swimmers claimed to have experi-
enced shoulder pain lasting 3 weeks or more that, in

TABLE 2. Distribution of estimated weekly yardage

Yd Collegiate (%) Master’s (%)

0-10K 0 42
10K-20K 2 48
20K-30K 15 9
30K-40K 20 1
40K-S0K 26 0
S0K-60K 23 0
60K-70K 10 0
70K + 4 0

TABLE 3. Performance time distribution for 50 and
1,000 yd of swimming

Collegiate (%) Master’s (%)

50 Yd

Seconds
<20 1 0
20-22 28 2
23-24 30 10
25-26 25 18
27-28 11 14
29-30 4 16
3140 1 33
40> 0 7

1,000 yd

Minutes
<9 23 0
9-11 47 22
12-13 26 31
14-15 3 19
16-17 0 15
18-19 1 7
20> 0 6

turn, forced them to cease or alter their swimming
routines.

When swimmers with shoulder pain were delin-
eated from the entire group, the percentages of sub-
jective joint flexibility varied only slightly from
those reported by swimmers without shoulder pain
(Table 4).

Fifty-five percent of the college swimmers with
shoulder pain opted to seek medical intervention,
versus 39% of the master’s swimmers. Of the six
treatment recommendations [rest, exercise, ice,
nonsteroidal antiinflammatory drugs (NSAIDs),
surgery, or other] advised by a health professional,
ice was the most frequently prescribed treatment
for the college swimmers (92%). Rest and NSAIDs
were the most frequently prescribed treatment in
the master’s group, with both treatments having a
76% recommendation rate.

Chi-square analysis revealed no statistically sig-
nificant probability of breathing side having an as-
sociation with shoulder pain (p < .05).

Another chi-square analysis, executed on those
with shoulder pain, revealed no statistically signif-
icant probability of an association between shoulder
pain and subjective level of joint flexibility (p <
.05).

Respectively, 71 and 73% of the college and mas-
ter’s swimmers with shoulder pain reported that

TABLE 4. Reported flexibility for college and
master’s swimmers

College Master’s

College Master’s with pain with pain

Flexible 221 (42%) 144 (37%) 108 (43%) 73 (38%)
Tight 79 (15%) 70 (18%) 37 (15%) 45 (24%)
Average 226 (43%) 175 (45%) 104 (42%) 72 (38%)

Clin J Sport Med, Vol. 5, No. 1, 1995
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8 D. STOCKER ET AL,

It is common for competitive swimmers to use pad-
dles to strengthen and improve their stroke. It is
thought that the paddles increase the kinesthetic
awareness (the ‘‘feel’” for movement) as well as in-
crease the muscular power (9).

No statistically significant probability of associa-
tion emerged when analyzing hand paddle usage
and shoulder pain, immediately after their use;
however, the additional strain on the shoulder im-
posed by hand paddles may further fatigue an al-
ready susceptible shoulder, therefore, one would be
wise to limit the use of paddles as well as avoid
using paddles late in a swim session, when the mus-
cles are most prone to fatigue.

The higher percentage of collegiate swimmers
who opted to seek medical intervention may be due
to the generally higher stakes involved. A collegiate
swimmer may have scholarships and team pres-
sures encouraging a rapid recovery.

Percentages revealed ice as the number one treat-
ment for the college group and rest and NSAIDs as
the number one treatment for the master’s group. It
is quite possible that rest is not frequently advised
for the college group because, once again, team,
peer, or scholastic pressures may discourage peri-
ods of rest.

This study did not differentiate current versus
past pain and therefore may not identify the mas-
ter’s swimmer whose injury may have been sus-
tained in college. However, since in the master’s
group, the average age at starting swimming for
those with shoulder pain (25.1 years) is commonly
the age at which most collegiate swimmers have
graduated from college, it is quite likely that the
shoulder pain sustained by the master’s swimmer
was in fact sustained during the master years, as
opposed to the collegiate swimming years. There-
fore, the percentages reported in this survey should
be closely representative of two distinct popula-
tions.

These results give the coach and medical practi-
tioner feedback on factors to consider when en-
countered with a swimmer, of any age or level, with
the common complaint of ‘‘swimmer’s shoulder.”

SUMMARY

Responses to a two-page questionnaire sent to
100 collegiate and 100 master swim teams provided
insight into training routines, shoulder injury rates,
and possible predisposing factors.

Information collected on each group’s perfor-
mance time revealed the collegiate group to be
swimming much higher weekly yardage and more
than double the amount of workouts per week.

The similar percentages of collegiate and mas-
ter’s swimmers (47 and 48%, respectively) who ex-

Clin J Sport Med, Vol. 5, No. 1, 1995

perienced shoulder pain lasting 3 weeks or more,
however, indicate that ‘‘swimmer’s shoulder’ is
not a condition unique to the young, more compet-
itive swimmer, despite the lesser intensities and dis-
tances associated with the master’s group.

No association was found between shoulder pain
and perceived level of flexibility, hand paddle us-
age, or breathing side for either group.

Over 50% of those with shoulder pain in both
groups reported provocation following an increase
in swimming intensity and/or distance. This infor-
mation, backed by current EMG data, supports the
notion that fatigue may be the major issue.

Implementing a strengthening program, with par-
ticular emphasis on the subscapularis and serratus
anterior, the muscles most prone to fatigue, may be
the swimmer’s best defense against shoulder injury.

REFERENCES

1. Cullio J. Swimmers® shoulder. Clin Sports Med 1986;5(1):
115-37.

2. Cuillo JV, Stevens GG. The prevention and treatment of
injuries to the shoulder in swimming. Sports Med 1989;7:
182-204.

3. Greipp JF. Swimmers’ shoulder: the influence of flexibility
and weight training. Phys Sportsmed 1985;13(8):92-105.

4. Hall G. Hand paddles may cause shoulder pain. Swim World
1980;21(10):9-11.

5. Johnson D. In swimming, shoulder the burden. Sportcare
Fitness 1988;May/June:24-30.

6. Johnson JE, Sim FH, Scott SG. Musculoskeletal injuries in
competitive swimmers. Mayo Clin Proc 1987;62:289-304.

7. Kennedy JC, Hawkins RJ. Swimmers shoulder. Phys
Sportsmed 1974;2(4):34-8.

8. Kuland DN, Tottossy M. Warm up, strength and power.
Orthop Clin North Am 1983;14(2):427-48.

9. Maglischo EW. Swimming even faster. Mountain View, CA:
Mayfield, 1993.

10. Marino M. Profiling swimmers. Clin Sports Med 1984;3(1):
211-29.

11. McMaster WC, Long SC, Caiozzo VJ. Shoulder torque
changes in the swimming athlete. Am J Sports Med 1992;20:
323-7.

12. McMaster WC, Troup J. A survey of interfering shoulder
pain in United States competitive swimmers. Am J Sports
Med 1993;21(1):67-70.

13. Pink M, Jobe FW. Shoulder injuries in athletes. Orthopedics
1991;11(6):39-47.

14. Richardson AB, Jobe FW, Collins HR. The shoulder in com-
petitive swimming. Am J Sports Med 1980;8:159-63.

15. Safran MR, Seaber AV, Garrett WE. Warm-up muscular
injury prevention. An update. Sports Med 1989;8(4):239-49.

16. Scovazzo L, Brown A, Pink M, Jobe FW, Kerrigan J. The
painful shoulder during freestyle swimming: an electromyo-
graphic cinematographic analysis of twelve muscles. Am J
Sports Med 1991;19(6):557-82. .

17. Shellock FG, Prentice WE. Warming-up and stretching for
improved physical performance and prevention of sports re-
lated injuries. Sports Med 1985:2:267-78.

18. Troup JP, Forbes T, Heppes L, Arrendondo S, Dudo L.
Training methodology: an analysis of elite and developmen-
tal swimmers performance profiles. Report. U.S. Swimmers
Sports Medicine Program, 1987.

—g—— -

Clinical Jo
5:9-17 © 1

Th

Nur
scribe
ation
(6,9,1
magne
scribe
radiog
femor

Mo
patell
ogramn
(14) p
patier

Rece
Addi
McCor
V3L Sl




