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Abstract: Introduction: This study investigated the sport-related ankle injuries attending an accident and

emergency (A&E) department during a one-year period.

Methods: A total of 1,715 sports injuries cases attending an A&E department from 1 January 2005 to 31
December 2005 were prospectively recorded. Details of each classified case were recorded in a
computerized record system by the triage nurse. At the end of the study period, all sport-related ankle injury

cases were analyzed.

Results: A total of 240 sport-related ankle injury cases were reported. Most cases were sustained from
basketball (32.9%), soccer (31.7%) and hiking (5.8%) sports. The majority of the cases was ligamentous
sprains (81.3%) and fractures (10.4%). The mean age of all patients was 24.6 years (SD = 12.3). Four fifths
(80.4%) were male patients. All cases were not life threatening. Most cases (99.2%) were referred to

Orthopaedics specialty. Radiography was routinely employed in 99.2% of the cases. Ligamentous sprains



were mostly sustained in basketball (37.4%) and soccer (28.7%), and were often treated with bandaging
(60.0%) and analgesics (48.7%). Most cases were discharged with or without referral to physiotherapy and
specialty clinic (95.4%). Fractures were mostly sustained in soccer (52.0%), basketball (20.0%) and hiking
(16.0%), and were very often admitted to hospital wards (84.0%). The estimated A&E attendance rate for all
sports injuries, ankle injuries, ligamentous sprains and fractures were 1.68, 0.24, 0.19 and 0.02/1000

person-year.

Conclusions: The results of this study together with the previous study on ankle sprain epidemiology
suggested the following sports ankle injury pattern in Hong Kong - major and serious ankle ligamentous
sprains and fractures were sustained from basketball, soccer and hiking, leading to A&E attendance, while
minor sprains were sustained in running and jogging and racquet sports. We suggested that the Sports

medicine specialists in Hong Kong should emphasize the ankle injury prevention strategies in these sports.
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Sport-related ankle injuries attending an accident and emergency department

Introduction: This study investigated the sport-related ankle injuries attending an

accident and emergency (A&E) department during a one-year period.

Methods: A total of 1,715 sports injuries cases attending an A&E department from 1
January 2005 to 31 December 2005 were prospectively recorded. Details of each
classified case were recorded in a computerized record system by the triage nurse. At
the end of the study period, all sport-related ankle injury cases were analyzed.

Results: A total of 240 sport-related ankle injury cases were reported. Most cases
were sustained from basketball (32.9%), soccer (31.7%) and hiking (5.8%) sports.
The maijority of the cases was ligamentous sprains (81.3%) and fractures (10.4%).
The mean age of all patients was 24.6 years (SD = 12.3). Four fifths (80.4%) were
male patients. All cases were not life threatening. Most cases (99.2%) were referred
to Orthopaedics specialty. Radiography was routinely employed in 99.2% of the cases.
Ligamentous sprains were mostly sustained in basketball (37.4%) and soccer (28.7%),
and were often treated with bandaging (60.0%) and analgesics (48.7%). Most cases
were discharged with or without referral to physiotherapy and specialty clinic (95.4%).
Fractures were mostly sustained in soccer (52.0%), basketball (20.0%) and hiking
(16.0%), and were very often admitted to hospital wards (84.0%). The estimated A&E
attendance rate for all sports injuries, ankle injuries, ligamentous sprains and

fractures were 1.68, 0.24, 0.19 and 0.02/1000 person-year.

Conclusions: The results of this study together with the previous study on ankle
sprain epidemiology suggested the following sports ankle injury pattern in Hong
Kong — major and serious ankle ligamentous sprains and fractures were sustained

from basketball, soccer and hiking, leading to A&E attendance, while minor sprains



were sustained in running and jogging and racquet sports. We suggested that the
Sports medicine specialists in Hong Kong should emphasize the ankle injury

prevention strategies in these sports.

Keywords: Epidemiology, sprain, fracture, sports medicine

INTRODUCTION

Sports injuries are comparable to traffic, home, and occupational accidents in the
attendance to an accident and emergency (A&E) department’, and are more
commonly sustained by male'? and adolescent’ athletes. Ankle injury accounted for
more than 10% of all sports injuries”, in which 80% or more were ligamentous sprain
injuries™. A study in UK? reported the attendance rate to A&E units for patients with
ankle ligamentous sprain to be 5.27/1000 person year. Among sports, a survey in
Hong Kong reported that most ankle sprains were sustained while pursuing running

and jogging activities (25%), racquet sports (20%) and ball games (19%).

Up-to-date epidemiology studies reveal the current injury patterns and suggest
directions for injury management and prevention. In Hong Kong, previous sports
injury epidemiology studies were conducted on university students®, competitive and
recreational athletes®, paediatrics'®, sports injury clinic attendants’ and A&E
department attendants® more than 10 years ago. This study aimed to collect current

epidemiology data on sport-related ankle injuries attending an A&E department.

MATERIALS AND METHODS

The study was conducted at the Accident and Emergency (A&E) Department of the
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Prince of Wales Hospital in Shatin, Hong Kong, China. The hospital serves
approximately a population of 1,020,900 from Shatin and Sai Kung districts, which
accounts for 14.8% of the total population of Hong Kong, 6,890,300%. All attendances
during a one-year period from 1 January 2005 to 31 December 2005 were
prospectively recorded. The triage nurse on duty classified every case by the category
of injury, which could be either sports, common assault, indecent assault, batter, traffic,
industrial, domestics or self-inflicted. Cases with inadequate information were
unclassified. Details of each classified case were recorded in a computerized record
system. At the end of the study period, all sport-related ankle injury cases were

retrieved and analyzed.

Descriptive findings were presented for all sport-related ankle injuries, and also for
ligamentous sprains and fractures separately as these two injury types dominated.
Skewness test was performed to show the distribution pattern among age of the
patients. Attendance rate was calculated for all sports injuries, sport-related ankle

injuries, ligamentous sprains and fracture injuries.

RESULTS

A total of 23,569 A&E attendances were recorded during the study period, in which
14,290 records were classified with the category of injury. Among, 12.0% (1715/14290)
were in the sport-related, which ranked fourth in the eight categories (Table 1). A total
of 14.0% of the sport-related cases were ankle injuries (240/1715), with 81.3%
ligamentous sprains (195/240) and 10.4% fractures (25/240). While a population of
1,020,900 was in the service area during the one-year study period, the attendance
rate for all sports injuries (1715 cases), sport-related ankle injuries (240 cases),

ligamentous sprains (195 cases) and fracture injuries (25 cases) were calculated to
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be 1.68, 0.24, 0.19 and 0.02/1000 person-year respectively.

The mean age of the 193 male (80.4%) and 47 female (19.6%) patients was 24.6
years (SD = 12.3 years). The age distribution was positively skewed, indicating that
there were more young patients (Figure 1). All patients were alert at attendance and
all cases were not life threatening. Most cases (218/240, 90.8%) were classified as
semi-urgent at triage, while 21 (8.8%) and one (0.4%) were classified as urgent and
non-urgent respectively. Most cases (238/240, 99.2%) were referred to orthopaedics
specialty. Figure 2 showed that most cases were ligamentous sprains (195/240,
81.3%) and fractures (25/240, 10.4%). The numbers of all sport-related ankle injuries,

ligamentous sprains and fracture injuries in each sport were shown in Table 2.

Almost all cases (238/240, 99.2%) were sent to radiography examination. The two
exceptions were both ligamentous sprains, sustained by a 29-year old female from
hockey, and by an 18-year old male from basketball. No computer tomography scan,
blood test, electrocardiography test, visual acuity test, urine test and ultrasound
scanning were performed in all 240 cases. Table 3 and 4 showed a summary of the

treatment and the attendance outcome.

DISCUSSION

The results of this study was comparable to most of the previous studies, with sports
injuries accounting for 12.0% of all A&E attendances®, ankle injuries accounting for
14.0% of all sport-related injuries’, ligamentous sprains accounting for 81.3% of ankle
injuries'®, male patients (80.4%)'® and young patients aging between 11 and 32 years

old dominating (79.2%)', and majority of the cases being referred to orthopaedics
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specialty for subsequent treatment (99.2%)%. Most of the ankle injuries were
ligamentous sprains (81.3%) sustained in basketball (37.4%) and soccer (28.7%),
followed by fracture injuries (10.4%) sustained in soccer (52.0%), basketball (20.0%)
and hiking (16.0%). These sports are those with highest popularity in Hong Kong®,

resulting in a higher attendance number in A&E department.

An extensive use of radiography for sport-related ankle injuries was reported but only
one tenth (10.4%) of the cases were with fractures. This suggested a room to reduce
the costly radiographic examination use by certain scoring protocol, such as the
Ottawa Ankle Rules® or the Packer’s protocol?', while maintaining accurate diagnosis
of fractures. Bandaging was being widely applied to ankles with ligamentous sprains

1. The other treatment

in A&E department (60.0%) but its effect was still controversia
to ankle ligamentous sprains were analgesics (48.7%) and plaster (8.7%).
Cryotherapy, or ice therapy with compression, which was often applied in on-field
emergency treatment of ankle sprain', was rarely applied in A&E attendances in this
study (1.0%). Most ligamentous sprains were discharged to home (95.4%) with or

without referral to physiotherapy or specialty clinics. For fracture injuries, the majority

(84.0%) were admitted to the hospital wards.

The attendance rate of sports injury attendance to A&E department was found to be
1.68/1000 person-year, which was less than the figures published from previous study,
i.e., 16.9 in Australia®. The attendance rate to A&E for sport-related ankle injuries,
ligamentous sprains and fractures were 0.24, 0.19 and 0.02/1000 person-year, which
were also less than those recorded by two previous studies at the A&E department —
7 in Denmark'®, and 5.27 in UK?. In Hong Kong, a previous study? investigating ankle

ligamentous sprains on competitive and recreational athletes reported that most
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sprains were sustained in running and jogging (25%). Another study also showed that
lower extremity injuries at the ankle and foot are the major medical problem in
running®. Since running sport was not dominating in this study, it is suggested that

those athletics may sustain only minor injuries and did not attend A&E department.

In another previous study surveying 1714 university students®, about half of them
(47.5%) chose to have self treatment after sustaining sports injuries. For the
remaining half, seeking bone setters (15.9%) was as common as seeking Western
medical doctors (13.7%), however, attending A&E department was not common. In
Hong Kong, there is a strong traditional background of seeking traditional Chinese
medicine method, such as herbs, massage and acupuncture, for managing sports
injuries, especially in treating ankle sprain®. The habit applies to general public as
well as professional or amateur sports teams. The effectiveness was already widely

published in the Chinese literature'®*"°

, and was also reported in some studies in the
English literature on its analgesic effect to relieve pain'’ and its reduction effect to
edema after acute ankle sprain'. This may also be a reason for the relative low
attendance rate to A&E when compared to the statistics in other countries. This also
suggested that while A&E records are important in understanding injury profile as they

allow prospective and daily collection of injury data, we should also consult

epidemiology data in other settings in order to understand the whole injury pattern.

CONCLUSION

This study reported the current epidemiology data on sport-related ankle injuries
attending an Accident and Emergency department. The most common types of
sport-related ankle injury were ligamentous sprains (81.3%) and fracture injuries

(10.4%). The results of this study together with the previous study on ankle sprain
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epidemiology suggested the following sports ankle injury pattern in Hong Kong —
major and severe ankle ligamentous sprains and fractures were sustained from
basketball, soccer and hiking, leading to A&E attendance, while minor sprains were
sustained in running and jogging. We suggested that the Sports medicine specialists

in Hong Kong should emphasize the ankle injury prevention strategies in these sports.

CONFLICT OF INTEREST STATEMENT
The authors declare no conflict of interest, including financial and personal
relationships with other people, or organisations, that could inappropriately influence

(bias) our work, all within 3 years of the beginning the work submitted.



REFERENCES

1.

10.

1.

12.

13.

14.

15.

Abernethy L, MacAuley D. Impact of school sports injury. British Journal of Sports
Medicine. 2003;37:354-355.

Bridgman SA, Clement D, Downing A, Walley G, Phair I, Maffuli N. Population
based epidemiology of ankle sprains attending accident and emergency units in
the West Midlands of England, and a survey of UK practice for severe ankle
sprains. Emergency Medicine Journal 2003;20:508-510.

Burt CW, Overpeck MD. Emergency visits for sports-related injuries. Annals of
Emergency Medicine 2001;37:301-308.

Cassell EP, Finch CF, Stathakis VZ. Epidemiology of medically treated sport and
active recreation injuries in the Latrobe Valley, Victoria, Australia. British Journal of
Sports Medicine 2003;37:405-409.

Chan KM. Sports injuries in Hong Kong. The Hong Kong Practitioner
1988;10:3014-3021.

Chan KM, Fu F, Leung L. Sports injuries survey on university students in Hong
Kong. British Journal of Sports Medicine 1984;18:195-202.

Chan KM, Yuan Y, Li CK, Chien P, Tsang G. Sports causing most injuries in Hong
Kong. British Journal of Sports Medicine 1993;27:263-267.

Chow Y. Running injuries of the knee, ankle and foot. Journal of The Hong Kong
Medical Association 1987;39:211-214.

de Loes M, Goldie I. Incidence rate of injuries during sport activity and physical
exercise in a rural Swedish municipality: incidence rates in 17 sports. International
Journal of Sports Medicine 1988;9:461-467.

Fong DTP, Hong Y, Chan LK, Yung PSH, Chan KM. A systematic review on ankle
injury and ankle sprains in sports. Sports Medicine 2007;37:73-94.

Garrick JG, Requa RK. The epidemiology of foot and ankle injuries in sports.
Clinics in Sports Medicine 1988;7:29-36.

Gorman DR, Ramsay LJ, Wilson GS, Freeland P. Using routine accident and
emergency department data to describe local injury epidemiology. Public Health
1999;113:285-289.

Hahm TS. The effect of 2 Hz and 100 Hz electrical stimulation of acupoint on
ankle sprain in rats. Journal of Korean Medical Science 2007;22:347-351.
Hockenbury RT, Sammarco GJ. Evaluation and treatment of ankle sprains: clinical
recommendations for a positive outcome. The Physician and Sportsmedicine
2001;29:57-64.

Holmer P, Sondergaard L, Konradsen L, Nielsen PT, Jorgensen LN. Epidemiology
of sprains in the lateral ankle and foot. Foot and Ankle International
1994;15:72-74.



16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

Jones RS, Taggart T. Sport related injuries attending the accident and emergency
department. British Journal of Sports Medicine 1994;28:110-111.

Koo ST, Park YlI, Lim KS, Chung K, Chung JM. Acupuncture analgesia in a new
rat model of ankle sprain pain. Pain 2002;99:423-431.

Maffuli N, Bundoc RC, Chan KM, Cheng JCY. Paediatric sports injuries in Hong
Kong: a seven year survey. British Journal of Sports Medicine 1996;30:218-221.
Mou ZX. Treatment of 31 cases of acute ankle sprain by puncturing yangchi.
Journal of Traditional Chinese Medicine 1987;7:71.

Ogden JA. The role of orthopaedic surgery in sports medicine. The Yale Journal of
Biology and Medicine 1980;53:281-288

Packer GJ, Goring CC, Gayner AD, Craxford AD. Audit of ankle injuries in an
accident and emergency department. British Medical Journal 1991;302:885-887.
Population and household statistics analysed by district council district 2005.
Hong Kong: Census and Statistics Department, Hong Kong Special Administrative
Region Government; 2006:15.

Sports Participation Survey 2001 - A review of trends in Hong Kong Sport.: Hong
Kong Sports Institute Research Department, Hong Kong Sports Development
Board; 2003.

Stiell IG, Wells GW, Laupacis A, Brison R, Verbeek R, Vandemheem K, Naylor CD.
Multicentre trial to introduce the Ottawa ankle rules for use of radiography in acute
ankle injuries. Multicentre Ankle Rule Study Group. British Medical Journal
1995;311:594-597.

Tang JL, Wong TW. The need to evaluate the clinical effectiveness of traditional
Chinese medicine. Hong Kong Medical Journal 1998;4:208-210.

Wilson S, Cooke M. Double bandaging of sprained ankles. British Medical Journal
1998;317:1722-1723.

Wu L, Jin Y. Application of finger pressure to ankle sprains. Journal of Traditional
Chinese Medicine 1993;13:299-302.

Yeung MS, Chan KM, So CH, Yuan WY. An epidemiological survey on ankle
sprain. British Journal of Sports Medicine 1994;28:112-116.

Zhang F, Miao Y. Acupuncture treatment for sprains of the ankle joint in 354 cases.
Journal of Traditional Chinese Medicine 1990;10:207-208.

10



Figure and table legends

Figure 1 — Number of attendances in ages

Figure 2 — Distribution of ankle injury types (6/240 cases with inadequate information
omitted)

Table 1 — Number of attendances in each category of injury

Table 2 — Number of admissions in each sport for all ankle injuries, ligamentous
sprains and fractures

Table 3 — Treatment applied to the all ankle injuries, ligamentous sprains and fractures
Table 4 — Attendance outcome for all ankle injuries, ligamentous sprains and fractures
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Tables

Table 1 — Number of attendances in each category of injury

Category of Injury Number Percentage
Domestics 5076 35.5%
Industrial 4005 28.0%
Traffic 1781 12.5%
Sports 1715 12.0%
Common assault 880 6.2%
Self-inflicted 756 5.3%
Batter 71 0.5%
Indecent assault 6 <0.1%
Total classified cases 14290 100.0%
Unclassified cases 9279

Total cases 23569



Table 2 — Number of admissions in each sport for all ankle injuries, ligamentous
sprains and fractures
All sport-related

Sports L Ligamentous sprains Fractures
ankle injuries

Basketball 79 (32.9%) 73 (37.4%) 5(20.0%)
Soccer 76 (31.7%) 56 (28.7%) 13 (52.0%)
Hiking 14 (5.8%) 8 (4.1%) 4 (16.0%)
Cycling 10 (4.2%) 1(0.5%) 1(4.0%)
Athletics 8 (3.3%) 7 (3.6%) 1(4.0%)
Volleyball 6 (2.5%) 6 (3.1%) 0 (0.0%)
Jogging 5(2.1%) 5 (2.6%) 0 (0.0%)
Badminton 4 (1.7%) 3 (1.5%) 0 (0.0%)
Table Tennis 3 (1.3%) 3 (1.5%) 0 (0.0%)
Handball 2 (0.8%) 2 (1.0%) 0 (0.0%)
Swimming 2 (0.8%) 1 (0.5%) 0 (0.0%)
Tennis 2 (0.8%) 2 (1.0%) 0 (0.0%)
Squash 1 (0.4%) 1 (0.5%) 0 (0.0%)
Water Sports 1(0.4%) 1 (0.5%) 0 (0.0%)
Skating 1 (0.4%) 1 (0.5%) 0 (0.0%)
Rugby 1(0.4%) 1(0.5%) 0 (0.0%)
Shot Put 1 (0.4%) 1 (0.5%) 0 (0.0%)
Hockey 1(0.4%) 1 (0.5%) 0 (0.0%)
Taekwondo 1 (0.4%) 1 (0.5%) 0 (0.0%)
Dancing 1(0.4%) 1 (0.5%) 0 (0.0%)
Other sports 21 (8.8%) 20 (10.3%) 1 (4.0%)
All 240 (100.0%) 195 (100.0%) 25 (100.0%)



Table 3 — Treatment applied to the all ankle injuries, ligamentous sprains and fractures

All sport-related

Ligamentous

Treatment o ] Fractures
ankle injuries sprains
Bandaging 122 (50.8%) 117 (60.0%) 2 (8.0%)
Plaster 20 (8.3%) 17 (8.7%) 3 (12.0%)
Dressing 13 (5.4%) 6 (3.1%) 0 (0.0%)
Sling 2 (0.8%) 1 (0.5%) 0 (0.0%)
Splint 1 (0.4%) 1 (0.5%) 0 (0.0%)
Analgesics 109 (45.4%) 95 (48.7%) 8 (32.0%)
Analgesics + antibiotics 1(0.4%) 1 (0.5%) 0 (0.0%)
Cryotherapy 2 (0.8%) 2 (1.0%) 0 (0.0%)
Intravenous fusion 1(0.4%) 1 (0.5%) 0 (0.0%)
Suturing 3 (1.2%) 1 (0.5%) 0 (0.0%)
Reduction 0 (0.0%) 0 (0.0%) 0 (0.0%)
Removal of foreign body 0 (0.0%) 0 (0.0%) 0 (0.0%)
Minor surgery 0 (0.0%) 0 (0.0%) 0 (0.0%)
Referral to physiotherapy 35 (14.6%) 32 (16.4% 2 (8.0%)
Referral to occupational therapy 0 (0.0%) 0 (0.0%) 0 (0.0%)

Note: Each case may have one or more kinds of treatment.



Table 4 — Attendance outcome for all ankle injuries, ligamentous sprains and fractures

All sport-related Ligamentous

Outcome o ] Fractures
ankle injuries sprains

Discharged to home 202 (84.2%) 186 (95.4%) 4 (16.0%)
- no referral 144 (60.0%) 133 (68.2%) 2 (8.0%)
- referral to physiotherapy 42 (17.5%) 38 (19.5%) 2 (8.0%)
- referral to specialty clinics 8 (3.3%) 8 (4.1%) 0 (0.0%)
- follow-up in A&E 7 (2.9%) 6 (3.1%) 0 (0.0%)
- against medical advice 1(0.4%) 1 (0.5%) 0 (0.0%)

Admitted to hospital wards 37 (15.4%) 8 (4.1%) 21 (84.0%)

Disappeared 1 (0.4%) 1 (0.5%) 0 (0.0%)

All 240 (100.0%) 195 (100.0%) 25 (100.0%)



