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An epidemiological survey was conducted to collect data
relating to the prevalence and frequency of shoulder pain
and other related problems among different athletic
groups that demanded vigorous upper arm activities. A
questionnaire was administered on site thus ensuring that
the response rate was 100 percent. Analysis of results
revealed that of the 372 respondents there were 242 male
(65.1 percent) and 130 female subjects (34.9 percent), with
seven (1.9 percent) above the age of 40, 119 (32 percent)
between the ages of 25 and 40, and 246 (66.1 percent)
below 25 years of age. A total of 163 athletes (43.8 percent)
indicated that they had shoulder problems, 109 (29
percent) suffering pain. Diffuse pain was indicated by 20
respondents (5.4 percent), while localized pain during
movement was reported in 89 (23.9 percent). The
prevalence of shoulder pain ranked highest among volley
ball players (N = 28) followed by swimmers (N = 22),
while badminton, basketball and tennis participants were
equally affected (N = 10).

Keywords: Shoulder injuries, upper arm sports, impinge-
ment, epidemiology

The rotator cuff comprises four muscles: the supra-
spinatus superiorly, the subscapularis anteriorly, and
the infraspinatus and teres minor posteriorly. Of
these muscles, more problems tend to arise from the
supraspinatus since it passes in close proximity to the
undersurface of the coraco-acromial ligament, the
acromio-davicular joint and the bony roof formed by
the acromion. Impingement of the rotator cuff
between the undersurface of the acromion and/or
coracro-acromial arch and the greater humeral tuber-
osity occurs as soon as the upper arm is elevated
above shoulder level.
Moseley' and Rothman and Parke2 reported that

there was a 'critical zone' at the supraspinatus tendon
where the vasculature of this structure could be
affected during movement. Chronic irritation of this
poorly vascularized region may lead to an inflamma-
tory response which in turn may cause tendinitis3.
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With inflammation, there will be swelling and
thickening of the rotator cuff and thus the efficient
passage of the supraspinatus tendon through the
subacromial space will be hampered.
Impingement syndromes in the shoulder are

common in individuals using their upper arms at or
above shoulder level for prolonged periods4' . On the
other hand, Chard et al. suggested that overuse due
to sport usually had a favourable outcome since the
specific cause of the problem could be avoided6.
Shoulder impingement syndrome (SIS) is common,
the incidence varying between sports
An extensive epidemiological survey was con-

ducted with the aim of collecting information which
might enable athletes and related personnel to
prevent SIS.

Materials and methods
Design of questionnaire
The questionnaire was in four parts: (i) demographic
data (age, sex, height, weight, hand dominace and
occupational background); (ii) sport participation
data (event, nature of involvement and frequency);
(iii) general performance; and (iv) related shoulder
problems.

Pilot study
A pilot study was carried out among physiotherapy
students in the Hong Kong Polytechnic. A total of 48
questions had to be answered by those with shoulder
problems and previous injuries. Those without
symptoms had to answer 35 questions. The entire
questionnaire could be completed in seven to ten
minutes.

Survey
The subjects of this study were limited to competitive
and regular recreational athletes who participated in
vigorous upper arm organized sporting activities.
They had either regular sports commitments in their
work (physical education teachers or instructors) or
regular training or sports competition (district or
college representatives).
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Since SIS was more common in those who had
prolonged/repeated upper extremity activities at or
above shoulder level, participants in badminton,
basketball, gymnastics, squash, swimming, table
tennis, tennis, field events and volley ball were
approached. The Jubilee Sports Centre USC) at Shatin
became the main resource centre.
The survey was conducted at the sports field where

the athletes were trained and/or had their competi-
tions. The questionnaires were completed on site and
returned immediately. The response rate of the
questionnaire was 100 percent thanks to excellent
co-operation from coaches, trainers and athletes.

Results
The responses were converted into numerical values
and the data were analysed by means of Statistical
Package for Social Science, Personal Computer
(SPSS/PC).
The age and sex distributions of the 372 respon-

dents is shown in Figure 1, the hand-dominance and
sides affected in Figure 2.
With regard to their sports background, 70

respondents (18.8 percent) designated themselves as
full time participants. This group induded the
physical education teachers or instructors, trainers
and those who were on scholarship for full-time
training. A total of 156 respondents (41.9 percent)
were in the elite or competitive athletes' category,
mainly representatives from colleges, sports associa-

tions, or Hong Kong team members in certain sports
events. The residual 146 (39.2 percent) were recrea-
tional athletes taking part in sports events regularly,
at least once a week (Figure 3).
The respondents' sports events are shown in Figure

4 and their experience and frequency of participation
shown in Figure 5 and in Tables 1 and 2.

Subjects' indications of their arm-level or maximum
effort are set out in Figure 6a and in questioning as to
which movement they would perform most forceful-
ly, 127 subjects (34.1 percent) chose flexion. External
rotation was indicated by 54 respondents (14.5
percent) and extension/downward push by 85 (22.8

Recreation = 115,
I=146, 31%

a Elite= 156, 42%

Figure 3. a: Sports I
participation (N = 372)

b
background

Competition = 257, 69%

and; b: nature of

i= 130, 35% >
Nb.

a d=242,65%

40 years = 7, 25 - 40 yea
2% = 11 9; 32

U-
D. < 25 years = 246, 66%

3rs
)%

Figure 1. a: Sex distribution; and b: age distribution
(years) (N = 372)

Righ 9% Unaffected=209,

aFgr b 56%
Figure 2. a: Hand dominance and; b: sides affected
(N = 372)

Figure 4. Range of sport events (N = 372)

Table 1. Frequency of sports participation

< 1 per week - 34 (9.1%)
Once perweek - 57 (15.3%)
twice per week - 83 (22.3%)
thrice perweek - 58 (15.6%)
four times per week - 25 (6.7%)
> 4 per week - 115 (30.9%)

Table 2. Duration of participation per session

< 1 hour - 31 (8.3%)
1-2 hours - 180 (48.4%)
2-3 hours - 122 (32.8%)
> 3 hours - 39 (10.5%)
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<1 year

Twice = 83,
22%

=10 .
57, I7t

_-] I< once= 34, 9%

Thrice= 5

> 3 years 275, 74% Four times =25, 4 times -1 5, 31 %

b 7%a
Figure 5. a: History of participation in sport event and;
b: frequency of involvement per week (N = 372)

At shoulder level Others= 22, 6%
=67, 18% Combination=29

8%
ER= 31, 8%

AlrangesAbuto18449% Abducton

houlder Flexion
78, 21%

= 3 96

Below shoulder Unaffected =235. 63%
a =43,12% b
Figure 6. a: Movement with maximal effort and; b: painful
movements (N = 372)

Nil= 31, 8%
20-30 min= 29, 8%

>30min=12 10
3%

bA.
1-20min=126
34%

a Yes=341, 92% b <10min=174,47%
Figure 7. a: Availability of warming-up prior to acitivity
and; b: duration (N = 372)

Others
=3 1%

Localized pain
=89 24

Pain=n109, 29

Crepitus..

=17,5

Weaknes

25, 7%

Unaffected 209, 56% Nc

Decreased ROM
a =9,2%

Diffuse pain
=20, 5%

v pain= 263, 71%

b
Figure 8. a: Major shoulder problem (N = 163) and; b:
nature of pain (N = 109)

Table 3. Shoulder pain and miscellaneous shoulder-
problems among athletes of different events

Sport Pain Otherproblems Total

Volley ball 28 (74%) 10 (26%) 38
Badminton 10 (52.6%) 9 (47.4%) 19
Basketball 10 (50%) 10 (50%) 20
Gymnastic 4(80%) 1 (20%) 5
Squash 6 (66.7%) 3 (33.3%) 9
Swimming 22 (66.7%) 11(33.3%) 33
Table tennis 3 (60%) 2 (40%) 5
Tennis 10 (90.9%) 1 (9.09%) 11
Field event 3 (37.5%) 5 (62.5%) 8
Others 13 (86.7%) 2 (13.3%) 15
Total 109 (66.87%) 54 (33.13%) 163

Elite = 51, 47%

Recreational = 41
38%

a Full-time = 17, 16% b Full-time= 16, 30%

Figure 9. Shoulder problems among athletes from diffe-
rent sport backgrounds; a: athletes with shoulder pain; b:
athletes with other shoulder problems

percent). While 64 athletes (17.2 percent) claimed
throwing as their hardest movement, 42 respondents
(11.3 percent) selected a combination of various
upper arm movements (Figure 6b).
Of the 372 respondents, 31 (8.3 percent) did not do

any warming-up exercises before activity. The 341
athletes (91.7 percent) who did warm-up, did so for
various times illustrated in Figure 7.
The major concern of the study was to find out the

incidence of shoulder pain during upper arm
activities and whether any localized pain reported
was due to supraspinatus tendinitis. Respondents
identifying such symptoms would be further evalu-
ated by a standardized assessment method for SIS.

It was found that 163 respondents (32.8 percent)
had shoulder problems with the symptoms set out in
Figure 8a, and the quality of their pain in Figure 8b.

Cross-tabulation revealed a high level of pain in
respondents with shoulder symptoms which in-
cluded crepitus, weakness and decreased movement
ranges (Table 3).
The frequency of pain and other shoulder problems

associated in different athletic groups is indicated in
Figures 9-12.

0o iaentiy the correlation between warming up
exercise and the presence of shoulder problems, the
data reflected that there were 13 subjects (42 percent)
from the nil warming-up group (N = 31) and 150
athletes (44 percent) from the warming-up group
(N = 341) with shoulder complaints (Figure 13).
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The incidence, frequency and type of previous
injury are shown in Figures 14 and 15. Some
respondents were not sure of the type of their
previous injuries.

Others= 2, 6%

Decreased ROM= 3, 9%

Weakness = 9
27%

Discussion
The prevalence of shoulder problems in upper arm
sports was high - 43.8 percent of respondents - with
pain as the main complaint followed by weakness
and crepitation. Pain in the shoulder during move-
ment was more pronounced in the elite group.
The predominance of male subjects reporting

shoulder pain correlates with the findings of Backx et
al.9, Collins et al.'0 and Winge et al.8 who all
commented that the choice of sport would be a
significant determinant of rate and pattern of injury.

With
shoulder problem

-13, 42% _c-

With
shoulder problem

= 150, 44%6 _

52%
Crepitus = 2, 6%

Figure 10. Nature of shoulder problem among full-time
participants (N = 33)

Decreased ROM=4. 6% Others= 1, 2%

Weakness=7, 11%

Crepitus =3, 5%

Pain= 51, 77%

Figure 11. Nature of shoulder problem among elite
athletes (N = 66)

Decreased
ROM =2, 3%

Weakness 9, 14

Crepitus 12,
19%

Pain=41, 64%
Figure 12. Nature of shoulder problem among recreational
participants (N = 64)

a
No shoulder problem No shoulder problem

= 18, 58% b = 191, 56%

Figure 13. Correlation of warming-up activities with
shoulder problems a: no warm-up (N = 31); b: with
warm-up (N = 341)

Posittive = 123, Once=49 Thrice=7,2%
~~~~~~13%

Twice =36,
10%

3 times 3

~~~8%Negative=249,
b Nil = 249, 67%a ~~~67%

Figure 14. Previous shoulder injuries a:
previous shoulder injuries; b: episodes
shoulder injuries

Nil = 249,

Dislocation = 1 1,
3%

presence of
of previous

i Abrasion = 1,
0%

Others = 19,
5%

'ontusion = 12,
3%

22%

Figure 15. Nature of initial shoulder injury (N = 123)
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Hand dominance did contribute to the occurrence
of shoulder symptoms, 106 respondents (28.5 per-
cent) being affected on their dominant sides and only
22 (5.9 percent) on the non-dominant side.
Arm overuse leading to symptoms was described

by Hawkins and Hobeika4 and DeBenedette5. The
use of the dominant hand alone in racket sports and
certain throwing events might exert maximal stress
on the subacromial structures of the most active side.
Among the 123 respondents who had sustained

previous shoulder injuries, the prevalence of
shoulder pain (67.5 percent) was similar to that in the
nil previous injury group (66.3 percent). The proba-
bility of sustaining further musculoskeletal shoulder
problems was twice as high if there were previous
shoulder injuries.
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