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Objectives: To analyze epidemiologic patterns related to the treatment of sports-related
injuries and the impact these injuries have on a hospital emergency department’s caseload.
Methods: We carried out a prospective observational study to describe 2000 sports in-
juries treated consecutively over a period of 4 years. The variables studied were age,
gender, sport, type of injury, location of injury, treatment provided in the hospital
emergency department, and destination at discharge from the department.

Results: Most sports lesions were in males (85%). The mean (SD) age of all sports-inju-
red patients was 25.99 (10) years. Football (soccer) caused the largest proportion of in-
juries (49.5%) and was followed by cycling (9.5%) and basketball (8.7%). Most injuries
involved a lower limb (56%). Bruises accounted for 33.8% of the caseload and ligament
injuries for 30.1%. Orthopedic treatment was applied in 79.2% of the cases. Ninety-two
percent of the injuries were treated inside the emergency department. When patients
required hospitalization, the admitting department was usually traumatology (64%).
Conclusions: The patient who seeks treatment for a sports injury in our practice area is
usually male and around 25 years of age. The injury, usually bruising of a lower limb, is
generally resolved by emergency department staff without assistance from other de-
partments. The elevated incidence of sports injuries, require orthopedic treatment in
young persons should be taken into consideration given the social and employment-re-
lated repercussions. [Emergencias 2009;21:5-11]
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Introduction

study of 2,000 consecutive sports injuries atten-
ded in the traumatology area of our ED at a

Both amateur and high performance sporting
activity involves the risk of injury'. Systematically
recommended by health promotion campaigns,
and considered necessary for the maintenance of
healthy habits, this activity is accepted as possibly
entailing harm, both personal and social, since it
may result in a certain percentage of the causes of
professional absenteeism. Using data from our
Hospital Emergency Department (ED), we analy-
zed the characteristics of sports injuries attended
during 4 years to determine their impact and pos-
sible relevance.

Method

We performed a prospective, descriptive

busy third level reference hospital, recorded
between April 2003 and April 2007 in patients
over 14 years of age (paediatric ED cases were
excluded). A sports injury was defined as any
injury derived from any sporting activity lea-
ding to a visit to our ED. The variables studied
were: sport, gender, age, type of injury, treat-
ment indicated and subsequent destination.
The sports were classified according to their
dynamic and static components (Table 1) follo-
wing the classification proposed by Mitchell in
19942 For the analysis, certain sports were
grouped together: gymnastics (activities in
gymnasiums, such as: aerobic, body-building,
spinning etc), motorized sports (jet-ski, flying
sport, car rally and motorcycling), and physical
combat sports (such as judo, karate, boxing,
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Table 1. Classification of sports according to static or dynamic component

Variables Low dynamic Moderate dynamic High dynamic
Low static Billiards Baseball Badminton
Bowls Softball Distance skiing (classical)
Golf Table tennis Hockey (outdoor)
Shooting Tennis (doubles) Orientation
Volleyball Race walking
Athletics (distance)
Squash
Tennis
Moderate Static Archery Fencing Basketball
Motor racing Athletics (jumping) Ice hockey
Diving Ice-skating Cross skiing (skating)
Horse-rinding American football Athletics (middle distance running)
Motorcycling Rugby Swimming
Athletics (Sprint) Handball
Surfing Football
Synchronised swimming Boxing
High static Bobsleigh Body building Canoeing
Athletics (shot-put) Alpine skiing Cycling
Gymanstics Wrestling Athletics (decathlon)
Karate/judo Rowing
Sailing Speed skating
Climbing
Water skiing
Weight lifting
Windsurfing

taikwondo, kickboxing, wrestling etc). The re-
maining sports were analysed independently,
including football, cycling, basketball, tennis
etc.). Injuries were classified according to ana-
tomical location, with six categories: lower
limbs (LL; injuries produced anywhere between
the most distal part of the toes and the lower
edge of the inguinal and gluteal folds), upper
limbs (UL; injuries produced between the most
distal part of the fingers and the lower edge of
the axillary folds), trunk (injuries produced bet-
ween the inferior edge of the supraclavicular
hollow and the superior edge of the inguinal
and gluteal folds, laterally limited by the supe-
rior axillary folds), neck (injuries produced bet-
ween the superior edge of the supraclavicular
hollow and an imaginary line joining the point
of the chin and the occiptal point), the skull
(injuries produced above that imaginary line),
and polyinjury when more than one of the abo-
ve categories was affected).

With respect to the type of injuries, we esta-
blished eight subcategories: visceral (injuries to
internal chest or abdominal tissue or intracra-
nial injury), fractures (open or closed and all
the associated sub-lesions), dislocations (consi-
dered as loss of anatomic joint integrity and all
the associated sub lesions except fractures),
wounds (broken skin, with or without deeper
layer involvement), tendon disorders (acute or

chronic inflammation, partial or complete rup-
ture), ligament disorders (painful, sensitive to
palpation and/or physical examination), muscu-
lar (encompassing muscle tear, contracture and
late-onset muscle pain), and contusion (impact
without evidence of osteo-muscular repercus-
sion).

Treatment administered in ED was classified in
three categories: surgical (patients requiring stit-
ches), orthopaedic (patients requiring immobiliza-
tion with tape, splint, bandage or other), and
symptomatic (patients only requiring medical tre-
atment).

The study population consisted entirely of pa-
tients attended in the traumatology area of our
ED at the General University Hospital of Alicante,
a third level reference hospital for the majority of
medical specialities in our province. It has 800
beds and receives 350 ED visits a day, of which
28% are for injuries. The hospital serves a rural
and urban population of 228,905 people of which
111,642 (48.76%) are male and 117.245
(51.24%) are female. Emergencies are attended in
two distinct areas — one medical and the other or-
thopaedic — by ED physicians. Those patients re-
quiring admission or specialized attention are exa-
mined by specialists in orthopaedic surgery and
traumatology.

A specific data base sheet was used in this
study, and statistical analysis was performed
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using SPSS 11.01, with 95% confidence inter-
vals.

Results

Mean age of the 2,000 patients with injuries
was 26 = 10 years (Cl 95%: 23.8-24.3), of whom
89.2% were male (mean age 26 + 10 years; Cl
95%: 25.6-26.5) and 10.8% were women (mean
age 25.3 £ 10.2 years; Cl 95%: 24-26.7). As age
increased, the number of sports injuries attended
decreased (Figure 1). The majority of injuries were
produced in sports with high dynamic and mode-
rate static components (67.5%), including foot-
ball, basketball and athletics (Table 2). In addition,
we observed higher percentages of sports injuries
in sports with high dynamic and high static com-
ponents; the incidence of such injuries in sports
with moderate or low components was much lo-
wer.

Overall, the most frequent injuries were LL, fo-
llowed by UL, as shown in Table 3. Regarding
type of injury,

contusions and fractures predominated in UL,
while tendon, ligament and muscle injuries were
more frequent in LL. Wounds and visceral lesions
predominated in the head; importantly, up to 5%
of cranial injuries had encephalic involvement re-
quiring hospital admission (in addition, cranial in-
juries constituted 63.1% of all visceral injuries).

Table 4 shows the percentage of anatomic
injury according to type of sport. We analyzed
the 11 most frequent sports in our study. Pa-
tients mainly consulted for injuries produced
playing football, followed to a much lesser ex-
tent by cycling, basketball, athletics, indoor fo-

Table 2. Frequency of injuries according to type of sport

Low Moderate High
Variables dynamic dynamic dynamic
Low static 0.4% 1.9% 5.3%
Moderate static 1.8% 1.4% 67.5%
High static 7.1% 4.5% 10.1%

Table 3. Distribution of the type of injury according to localization
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Figure 1. Distribution of sexes by age groups (absolute va-
lues).

otball and gymnastics. Injuries due to football
were found in all anatomic categories except in
that considered poly-injury. Cycling accounted
for 80% of poly-injury, with motorized sports
making up the remaining 20%. A salient finding
was the high incidence of neck injuries produ-
ced during gymnastic activity, reaching the sa-
me percentage as neck injury due to football,
despite the fact of much lower participation
(4% versus 49%).

The analysis of sports showed that LL injuries
predominated in football, poly-injury in cycling,
and neck injuries (secondary to muscular con-
traction) in basketball, athletics, gymnastics and
skiing). Indoor football had more trunk injuries
and motor sports more poly-injury. Except for
the categories of visceral injuries and wounds
(produced in cycling accidents), football acci-
dents produced the greatest percentage of inju-
ries. In basketball, the most frequent injuries we-
re visceral (produced in falls from the hoop due
to poor fixation in non-professionally installed
courts), while in athletics and gymnastics, the
predominant injuries were muscular and tendon
disorders.

Analysis of hospital admissions (Table 5) accor-
ding to type of sporting injury, we observed that
7% of all injuries required admission, 100% in the
case of visceral followed by 27% for fractures and

Contusion  Ligament Fracture Muscular Tendon Wound Dislocation Visceral ~ Total n (%)
LL 209 625 119 113 45 17 13 0 1,141 (57%)
UL 268 13 168 7 29 4 45 0 534 (26.7%)
Trunk 121 0 17 31 0 3 0 6 178 (8.9%)
Head 46 0 16 0 0 36 0 12 110 (5.5%)
Neck 2 0 3 26 0 1 0 0 32 (1.6%)
Poly-injury 1 0 0 0 0 3 0 1 5(0.2%)
TOTAL 647 (32.4%) 638 (31.9%) 323 (16.2%) 177 (8.8%) 74(3.7%) 64 (3.2%) 58(2.9%) 19 (0.9%) 2,000 (100%)

LL: Lower limbs; UL: upper limbs.
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Table 4. Percentage of injuries according to sport

Football Cycling Basketball Athletics Indoor Gymnastics Skiing  Tennis Wrestling Volleyball Motor  Other

football

(N=990) (1=190) (n=174) (n=84) (n=82) (n=80) (n=70) (n=46) (n=54) (n=36) (n=26) (n=168)

Localization of injury (%)

LL (n=1.141) 58.4 3.9 7.9 5.8 4.9 3.1 3.9 2.8 1.4 1.1 0.9 5.4
UL (n=534) 423 16.8 9.9 1.8 1.8 3.7 29 1.6 4.4 3.2 1.8 9.8
Trunk (n =178) 329 15.9 4.9 2.1 6.1 9.8 1.6 1.6 4.9 2.7 4.9 12.6
Head (n =110) 36.3 29.1 6.4 - 3.6 0.9 0.9 1.8 3.6 - 2.8 14.6
Neck (n = 32) 21.8 21 15.5 12.1 - 21.8 12.1 - - - 2.1 12.4
Poly-injury (n = 5) - 80.0 - - - - - - - - 20.0 -
Type of injury (%)

Contusion (n = 648) 50.8 134 8.1 1.2 4.1 2.0 2.0 0.9 4.6 2.6 1.5 8.8
Ligament (n = 638) 59.8 1.4 10.5 5.3 5.1 2.8 5.1 2.0 1.2 1.2 0.3 53
Fracture (n = 322) 43.6 16.4 8.1 2.0 34 2.4 43 0.6 1.5 0.3 3.1 13.9
Muscular (n =177) 36.7 1.6 3.9 12.4 33 17.5 2.8 9.1 2.8 2.8 - 7.1
Tendon disorder (n = 74) 31.1 8.1 2.7 12.1 4.1 10.8 4.1 12.1 54 2.7 - 6.8
Wound (n = 64) 29.6 421 7.8 1.5 1.5 1.5 - - 1.5 - 3.0 13.0
Dislocation (n = 58) 60.3 12.1 17 5.1 17 3.4 1.7 - - 1.7 17 -
Visceral (n = 19) 21.1 41.1 15.7 - - - - - - - 5.2 16.9

LL: Lower limbs; UL: upper limbs.

12% for dislocations. Admission was necessary
mainly for head injuries (35%), followed by poly-
injury (20%).

Treatments administered in ED were primarily
orthopaedic (79.2%), followed by symptomatic
(17.7%) and then surgical (3.1%).

Table 5 shows the relevant hospital depart-
ment admissions, globally and according to locali-
zation and injury type. The majority of these ad-
missions were received by the department of
orthopaedic surgery and traumatology (63%), fo-
llowed by ED observation unit and the depart-
ment of otorhinolaringology (both 6%).

Discussion

The utility of evaluating sports injuries atten-
ded in our ED as compared with those attended
at sporting events and competitions highlights
important differences. The first difference is that
the epidemiology of the injury reflects the cus-
toms and habits of the population attended,
which dictate whether they do or play one or
another sport and therefore the variety of risk and
types of injuries. Thus for example, in our sample
football players constituted 50% of all sporting in-
juries, higher than the 37% reported in other Spa-
nish studies®. In Canada*, 25.6% of sports injuries
are due to skiing accidents, while in our study
area there are no ski resorts and only 3.5% were
produced skiing, although this activity accounts
for up to 16.4% of sports injuries in other regions
of Spain’. In Australia®, cycling accounts for the
greatest proportion (26.2%) of sporting injuries,

followed by Australian football (11.3%) and ska-
ting (6.5%).

The second difference arises from the popula-
tion studied, mainly amateur, because professio-
nal sportsmen and women are covered by sport
health insurance and are therefore attended in
other health centres, generally private. The po-
pulation influences the type of injury, and ama-
teur sport-injury studies differ from studies based
on professionals, due to differences in intensity
of sporting activity and physical preparation
(that of the professional being very different
from that of the amateur). In basketball the inci-
dence of LL injury in the Spanish League ACB is
46%, while in the North American NBA (with
greater intensity of play and physical demands)
it reaches 57%?®, similar to the figures for ama-
teur players in our setting (between 45%° and
55%).

As in other studies®, men were more likely to
suffer injuries than women: one study reported a
male/female proportion of 7/3. This reflects social
factors — more men engage in sporting activity
than women, and the static and dynamic compo-
nents of male sport are higher, so the incidence
of injury is clearly higher. In addition, men more
frequently engage in sports involving contact
with adversaries, which again increases the pro-
bability of injuries. Two out of every three injuries
are produced in team sports'’®, mostly played by
men.

With respect to the age of the study popula-
tion, as in other studies, injuries are produced
more frequently in the age groups 21-30 years"
and 15-25'2 years. Thus, over 22% of youngs-
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Table 5. Hospital admissions according to localization and
type of injury

Destination
(hospital department

Localization (% requiring admission)

LL (3.06%)

OsT 100%
UL (8.23%)

osT 100%
Heat (35.45%)

Observation 23.1%

Otorhinolaryngology 23.1%

Plastic surgery 12.8%

Ophthalmology 10.3%

Neurosurgery 10.3%

Maxillofacial 10.3%

ICU 7.6%

Exitus 2.5%
Neck (9.37%)

ICU 66.6%

osT 33.3%
Trunk (7.69%)

osT 50%

Thoracic surgery 28.5%

Urologia 14.2%

Cirugia General 7.1%
Polilesion (20%)

ucl 100%

Type of injury (% requiring admission)
Contusion (1.8%)

ED Observation 81.8%

Otorhinolaryngology 9.1%

General Surgery 9.1%
Ligament (0.2%)

osT 100%
Fracture (27.22%)

osT 84.2%

Otorhino 7.8%

Maxillofacial 4.5%

ICU 2.3%

Neurosurgery 1.2%
Muscular (2.3%)

OsT 100%
Tendon disorder (8.2%)

osT 100%
Wound (7.9%)

Plastic surgery 100%
Dislocation (12.1%)

osT 100%
Visceral (100%)

ICU 26.3%

Thoracic surgery 21.1%

Ophthalmology 21.1%

Neurosurgery 15.7%

Urology 10.5%

Otorhinolaryngology 5.3%

LL: Lower limbs; UL: Upper limbs; OST: Orthopaedic Surgery and
Traumatology; ICU: Intensive Care Unit.

ters aged 8-17 years suffer a sporting injury®.
The rate of injury in athletics is 2.5-5.8 for
every 1,000 hours of participation, lower in
long-distance runners than sprinters'. Another
factor influencing injuries is the prevailing con-
ditions of the activity; open air activity or
events and the sporting arena are subject to

weather. Rain or ice' increases the number of
knee and ankle injuries due to poor foot grip;
twisted ankles are more frequently associated
with wet conditions.

Injuries of the lower limbs represent more than
40% of all injuries’, and ankle injuries 30%". Di-
verse studies on increased frequency in women
have related this with hyperlaxity of the ligaments
due to female hormonal conditions™. Ankle liga-
ments are most affected, according to the literatu-
re”. In our study, lower limb ligament injuries re-
presented 55% of all these.

Football was the cause of half the injuries, si-
milar to the 44.8% found by other authors®. This
means an incidence of 4.1 injuries per 1,000
hours of football activity?!, mostly occurring in the
distal parts of the body*, such as feet and ankles.
The reasons for increased distal injuries are due to
intrinsic characteristics of the sport and frequent
player-to-player contact®, often off-balance, pro-
ducing contusions and eversion, inversion or rota-
tion that condition the injuries.

Seven and a half percent of our population re-
quired hospital admission, which is higher than
the 3.8% found in other studies*. In women-only
studies, this has been reported as (3.4%), possibly
due to the lower dynamic component in sports
played by women®. In children, the incidence and
severity of injuries is greater®.

With respect to injury management, as in
other studies”, orthopaedic treatment was far mo-
re frequently applied than surgical. This aspect is
notable for its repercussions for professional ab-
senteeism, at best temporal.

The great majority of cases were resolved by
our ED service without need for referral to other
specialities. Considering the following data: 10-
19%%** of all injuries treated by our ED ortho-
paedic unit are sports-related (our rate being
closer to the lower figure), and 65%?*' of all
sports injuries are attended by EDs (representing
4.3 million visits a year in USA’" and costing 1
billion dollars a year in Australia®?), and 51%* of
school injuries are due to sporting activity, it se-
ems clear that ED physicians need to incorporate
adequate diagnostic and therapeutic measures in
their training, specifically oriented towards sports
injuries.

A fundamental limitation of this study was the
impossibility of determining the real number of
people engaging in occasional sporting activity in
our area, so it is limited to being a descriptive
study of ED attendance. Secondly, not being a
multi-centre study, it is subject to the sociological
particularities of the study population. The fact

Emergencias 2009; 21: 5-11
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that football is the most popular participant sport
in our country explains its high percentage of in-
juries and therefore introduces a bias in the data
impeding comparison with studies performed in
other societies where other sports are more preva-
lent.

In conclusion, the typical pattern of sports in-
jury attended by our ED is that of a young male
footballer, with lower limb contusion, resolved by
in-ED orthopaedic treatment. When hospital ad-
mission is necessary, the patient is treated ortho-
paedically. Given that 92% of sports injuries recei-
ve complete attention within the ED, we believe
that specific training in the diagnosis and therapy
of such injuries should be included in our specia-
lity, to be able to attend these patients as effecti-
vely as possible and reduce the personal and so-
cial impact produced during both professional
and amateur sporting activity.
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Epidemiologia de las lesiones deportivas atendidas en urgencias

Garrido Chamorro RP, Pérez San Roque ], Gonzalez Lorenzo M, Dieguez Zaragoza S, Pastor Cesteros R,

Lopez-Anddjar Aguiriano L, Llorens Soriano P

Objetivos: Analizar la epidemiologia asistencial en la patologia de causa deportiva y su impacto en el servicio de ur-

gencias hospitalario (SUH).

Método: Estudio observacional, descriptivo y prospectivo, de 2.000 lesiones deportivas consecutivas atendidas en un
SUH durante un periodo de 4 afos. Las variables seleccionadas fueron: edad, género, actividad deportiva, tipo de le-
sion, localizacion de la lesion, tratamiento y destino tras la atencién urgente.

Resultados: La mayoria de asistencias por lesiones deportivas se producen en varones (85%), con una edad media de
26 + 10 afos. El deporte que maés lesiones aporta es el fatbol (49,5%), seguido del ciclismo (9,5%) y del baloncesto
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(8,7%). La mayoria de las lesiones se localizan en el miembro inferior (56%), principalmente contusiones (33,8%) y le-
siones ligamentosas (30,1%). La mayoria de los pacientes precis6 tratamiento ortopédico (79,2%), el 92% de las aten-
ciones fueron resueltas por el propio SUH. Cuando precisaron ingreso, éste se produjo principalmente en traumatolo-
gia (64%).

Conclusiones: El paciente que consulta por lesion deportiva en nuestra area es un varén joven que sufre una contu-
sién en el miembro inferior, recibe tratamiento ortopédico y es resuelto por el SUH sin intervenciéon de otras especiali-
dades. La elevada incidencia de lesiones deportivas, que conllevan tratamiento ortopédico, en personas jévenes debe
ser tenida en cuenta en relacién con su repercusién socio-laboral. [Emergencias 2009;21:5-11]

Palabras clave: Deporte. Servicio de urgencias. Lesion.
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