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Sports causing most injuries in Hong Kong
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A prospective survey was carried out on 2293 patients
attending the Sports Injury Clinic in the Prince of Wales
Hospital between May 1984 and December 1990. A Sports
Injury Report Form was completed for each patient.
Subjects in this study represent a group of non-
professional and non-elite athletes in a metropolitan area.
Soccer, basketball, volleyball, long-distance running and
cycling in descending order were the five most common
sports causing injury. Different sports produced different
injury patterns. In four of the five sports, the knee
(27.27-50.47%) and the ankle (16.78-24.67%) were the
commonest sites of injury. In cycling, the face (19.46%)
was the commonest site of injury. There was a higher
injury rate to the lower than the upper limb in soccer,
basketball, volleyball and long-distance running, with a
ratio of upper- to lower-limb injury ranging from 1:1.13 to
1:46.10. In cycling, upper limb injury was more frequent
(upper- to lower-limb injury ratio was 1:0.53). Sprain was
the commonest injury overall (44.60%). It was also the
commonest injury condition in volleyball (55.15%),
basketball (55.34%), soccer (51.41%) and long-distance
running (39.33%). In cycling, abrasion (24.83%) was
commonest.

Keywords: Injury rate, soccer, basketball, volleyball,
distance running, cycling

Previous studies have examined injuries in specific
sports or in major university and professional athletic
programmes1-8. This study examines cases treated by
a tertiary referral sports injury clinic hospital. Patients
in this clinic represent non-elite, non-professional
athletes in a metropolitan area.
The purpose of the present study was to investi-

gate the injury pattern in the five sports most
commonly associated with injury in Hong Kong. The
identification of these could provide a guideline for
directing educational resources to the related sports.
It is hoped that the present study will also provide
guidelines for appropriate planning and staffing for
local medical services.
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Subjects and methods
All patients attending the Sports Injury Clinic in the
Prince of Wales Hospital between May 1984 and
December 1990 were studied in this investigation.
Most of these patients came to the outpatient
department of the hospital and claimed that they had
been injured in an exercise or sports activity; others
were referred to the clinic by the Accident and
Emergency Department of the same hospital.
A Sports Injuries Reporting Form was completed

for each patient. Information on the form included
personal details, diagnosis, sports participation,
injury management, and the practice of warm-up and
use of protective aids.

Results
A total of 2293 patients was studied. There were 1537
men and 756 women, 51.59% were 20-29 years old,
with 95% in the age range 10-39 years. An almost
equal number of amateur, recreational and team
players representing league/university/school were
included in the study. These athletes comprised
95.86% of the total. Professional athletes made up
only 1.21%. Most of the injured patients had engaged
in their sport for over 5 years (969 cases; 42.26% of
the total). Only 10.03% (230 cases) had engaged in
their sport for less than 1 year. The majority of the
patients played the sport less than three times per
week (1810 cases; 78.94% of the total). More than
60% of the injured athletes were at the amateur or
recreational level. Generally speaking, subjects in the
present study had engaged in their sport for many
years (61.72% for more than 3 years). However,
many of them did not practise regularly - 78.94%
practised less than three times per week.

In this study, subjects participated in a total of 48
sports. The five most common sports represented
were soccer, basketball, volleyball, long-distance
running and cycling (Figure 1). Soccer (13.91%) and
basketball (13.43%) were almost equally important in
causing injury.

Injury to the knee (805 cases; 35.11%) was the most
common and injury to the anke (354 cases; 15.44%)
the next. Lower-limb injury w4s more common than
upper-limb injury with an injury ratio of 1:2.98
(Figure 2). The most common injuries were sprain
(1022 cases; 44.60%) and strain (376 cases; 16.40%)
(Figure 3).
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The knee (142 cases; 46.10%) and the ankle (70
cases; 22.73%) were the most frequently injured sites
for basketball players. Hand/finger (29 cases; 9.42%)
and lower spine (23 cases; 7.47%) injuries were also
common in basketball players. Lower-limb injury
(75.33%) was more common than upper-limb injury
(16.56%) (ratio 1:4.55). The most common injury
conditions in basketball were sprain (171 cases;
55.52%) and overuse (52 cases; 16.88%) (Figure 5).

10
44.57%

20

Injuries (%)

Figure 1. The ten most common sports associated with
injury in Hong Kong

In soccer, the sport causing most injuries, the knee
(161 cases; 50.47%) and the ankle (55 cases; 17.24%)
were found to be the most common injury sites.
Upper-limb injury made up 7.83% and lower-limb
injury made up 83.07% of all the injuries. This
resulted in an upper- to lower-limb injury ratio of
1:10.61. Sprain (164 cases; 51.41%) and contusion (59
cases; 18.50%) were the most common injuries
(Figure 4).

16.40%

Figure 3. Overall sports related injuries - injury condition,
[il sprain; [1]strain; E overuse; ; contusion; Foothers.
n = 2293
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Figure 4. Soccer related injuries 7 injury condition,
¶1sprain; 2 contusion; Estrain; m fracture; Eoveruse;
D others. n = 31911.69%
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Figure 2. Overall sports related injury - site of injury. a [I
knee; E[ankle; E lower spine; m shoulder; F others. b
EJ upper limb; [[M lower limb. n = 2293

Figure 5. Basketball related injuries - injury condition, EDE
sprain; F] overuse; E contusion; m strain; [] others.
n = 308

264 Br J Sp Med 1993; 27(4)

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bjsm

.bm
j.com

/
B

r J S
ports M

ed: first published as 10.1136/bjsm
.27.4.263 on 1 D

ecem
ber 1993. D

ow
nloaded from

 

http://bjsm.bmj.com/


Sports injuries in Hong Kong: K. M. Chan et al.

55.15%

14.77%
19.46%

Figure 6. Volleyball related injuries - injury condition, [ml
sprain; E] strain; E overuse; m contusion; [] others.

n = 165
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Figure 7. Long-distance running-related injuries - injury
condition, [E¶ sprain; [7 overuse; E strain; m contusion;

others. n = 150
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Figure 8. Cycling related injuries - site of injury. a IE face;
knee; E shoulder; 7. forearm; * elbow; M

hand/finger; wrist; others. b upper limb; [I lower
limb. n = 149

18.79%

Figure 9. Cycling related injuries - injury condition, [¶l
abrasion; m7 laceration; E fracture; m sprain;
contusion; * others. n = 149

In volleyball, the knee (45 cases; 27.27%) and the
shoulder (39 cases; 23.64%) were the most common
injury sites. The ankle (28 cases; 16.97%) and the
lower spine (21 cases; 12.73%) were also common
injury sites for volleyball players with an upper- to
lower-limb injury ratio of 1:1.13. Sprain (91 cases;
55.15%) and strain (29 cases; 17.58%) were the two
most frequent injury conditions found in volleyball
related injuries (Figure 6).
Runners were affected most frequently by injury of

the knee (75 cases; 50.00%) and ankle (37 cases;
24.67%). The majority of injuries were to the lower
limb (92.66%). Upper limb injury only made up
2.01% of the total (ratio 1:46.10). The most common
injury conditions for runners were sprain (59 cases;
39.33%) and overuse (50 cases; 33.33%) (Figure 7).
For cycling, the fifth most common sport repre-

sented, the face (35 cases; 23.84%) and the knee (28
cases; 19.21%) were the most common injury sites
(Figure 8). Upper-limb injury (45.03%) was more
common than lower-limb injury (24.16%) in cycling.
This resulted in a upper- to lower-limb ratio of 1:0.53.
Abrasion (37 cases; 24.83%) and laceration (29 cases;
19.46%) were the two most frequent injury condi-
tions found in cycling related injuries (Figure 9).

Discussion
The rate of occurrence of injury was found by this
study to be greatest in soccer and basketball. These
two sports have been shown to have a high number
of injuries by several other studies' 4. Although
swimming and track and field were found to be
associated with a large number of injuries in a study
conducted on university students in Hong Kong',
these two sports were not included in the top five in
this study. This is due possibly to the fact that track
and field and swimming are more popular among the
student population than the general public in Hong
Kong. Football, baseball, field hockey, gymnastics,
korfball and handball were also found to be
significant injury related sports in previous studies2-4
but are not popular among the local population.
The knee was found to be the most common site of

injury in this study. Such findings were also well
documented in previous studies4-6.
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The percentage of knee injury for all the subjects in
the study was 35.11%. Athletes in soccer (50.47%),
long-distance running (50.00%) and basketball
(46.10%) were found to have a higher rate of knee
injury than the overall group. A previous study on
soccer related injuries6 showed that the knee and
ankle suffer most from injury. Another study of
distance-running related injury7 indicated that knee
injury was one of the most common injuries incurred
through distance running. The findings of the
present study were also in agreement with Henry et
al.8, in which the knee was an important site of injury
in basketball players. These sports required a large
amount of running and/or sudden turning and
stopping. Such requirements put much stress on the
knee, resulting in injury. A previous study on cycling
related injury9 showed that upper limbs were more
prone to injury. Similar findings were obtained from
the present study in which the forearms and hands of
cyclists were more susceptible to injury.
The ankle was found to be the second most

common site of injury overall and in long-distance
running, basketball and soccer. Its importance is well
documented in other studies1'2 4 6-8.
The rate of ankle injury for the overall population

of athletes was 15.44%. However, a higher ankle
injury rate was found in long-distance running
(24.67%), basketball (22.73%), soccer (17.24%) and
volleyball (16.78%). Sports involving more running
and jumping seem to result in a higher injury rate to
the ankle. The stress imposed on the ankle was thus
reflected in the higher injury rate in these sports.
The upper- to lower-limb injury ratio also reflected

the stress imposed on the lower limb of athletes in
certain sports. Overall, the upper- to lower-limb
injury ratio was found to be 1:2.98 in the present
study. This ratio is similar to that obtained from the
studies of Backx et al.2 and Chan et al.'
When all the injuries to subjects under study were

analysed, the most common injury conditions were
ligament sprain (1022 cases; 44.57%), musculotendi-
nous strain (376 cases; 16.40%), and overuse microin-
jury (288 cases; 12.56%). The present trend of sports
injury type was different from that of the study
conducted on university students1, in which abra-
sion, contusion and cramp were the three most
common injuries encountered. The difference in the
way subjects were recruited in these two studies
possibly accounts for the difference in the trend with
minor injuries excluded from the present study in
which only patients visiting the hospital were
enrolled. Backx2 studied sports injuries in school-
aged children, and found a predominance of minor
injury conditions in which contusion and sprain were
the major injuries encountered. A study of sports
injuries at the 1985 Junior Olympics3 also showed a
predominance of minor injuries such as contusion
and sprains. Patients who visited the University of
Rochester Section of Sports Medicine2 had a similar
spectrum of injuries to ours.

Sprain was the most frequent injury in four of our
top five sports. Soccer, basketball and volleyball
demand a lot of sudden turning and jumping while
long-distance running tends to cause sprain when
done on an uneven surface. The present finding is in

agreement with Ekstrand and Gillquist6, who found
sprain to be the most frequent injury in soccer players
with contusion and strain also common.

Microinjuries from overuse were common in
long-distance running (33.33%) and basketball
(16.88%). Running involves repeated movement and
tends to cause microscopic injuries to the lower limb.
A study of all participants in a popular 16-km race7
indicated that over 70% of running-related injuries
were due to stress and overuse. This much higher
percentage of overuse injury in a population of
runners is most likely due to the high training volume
required in preparation for a race.

Cyclists incurred different injuries from those of
other athletes. Abrasion (24.83%), laceration
(19.46%) and fracture (18.79%) were most common
and resulted mostly from accidents. Tucci and
Barone9 found that contusion (27.3%), fracture (20%)
and laceration (18.6%) were most common for
cyclists. Furthermore, abrasion and contusion were
also common in a study on a population of university
student cyclists'.
The top five sports represented in this injury study

were soccer, basketball, volleyball, long-distance
running and cycling. This does not show that these
sports are more risky than other sports but that these
sports do lead to a significant number of sports
injuries.

Overall, the knee and ankle were the most
common sites of injury. In general, weight-bearing
sports that required a lot of running, turning and
jumping (soccer, basketball, volleyball, long-distance
running) led to more injury to the knee and ankle.
Non-weight-bearing sports such as cycling were
found to be less important in causing lower limb
injury.

Sprain was the most common injury seen. Sports
that demand a high degree of sudden turns and
forceful jumping (soccer, basketball, volleyball), were
found to be particularly important in causing sprain.
A similar trend was not found in sports such as
cycling that involve repetitive movements. Although
long-distance running also involves repetitive move-
ments, running on uneven surfaces may also lead to a
greater rate of sprains.
The findings in the present study indicate that

different sports caused different injury patterns in
terms of both injury site and injury condition.

This study has paved the way for further research
in the following directions: (1) epidemiological study
of sports injury in specific age and sports groups; (2)
surveillance of sports-specific injuries; (3) delineation
of preventive measures in the light of these epidemio-
logical findings.
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THE PHYSIOLOGY AND PATHOPHYSIOLOGY OF
EXERCISE TOLERANCE

ULM, GERMANY

21-24 SEPTEMBER 1994

This meeting is designed to consider exercise intolerance in both clinical and
sporting contexts. Bringing together scientists, with a wide range of expertise,
for critical consideration of these issues should improve our understanding of both
exercise limitation and methods of improving exercise tolerance.

The programme consists of invited lectures by internationally-recognised experts
and also poster presentations and discussions.

Topics will include:

* The physiological basis of muscular fatigue
* Systemic limitations to maximum exercise in healthy subjects
* Pathophysiology of exercise intolerance
* Sports-specific limitations to exercise in health and disease
* Enhancing exercise tolerance in health and disease.

For further information, please contact: Department of Sports Medicine, Organizing
Committee, 89070 Ulm, Germany. Tel: +49 731 502 6961. Fax: +49 731 502 6686.
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