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Relationships Between Injury, Physical Fitness, and Anthropometric
Parameters in Professional Soccer Players

Jae Woo Kim', Yeon Soo Kim', Kyung Tae Lee’

Department of Physical Education, Seoul National UniversiTy1
Department of Orthopedic Surgery, Eulji University, College of Medicine?

Background  Although the risk of injury in soccer is high, a review of the literature concerning risk factors for injuries in professional athletes
shows incomplete and contradictory result. The purpose of this study was to analyse injury patterns and risk factors related

with injuries in professional soccer players.

Methods Club medical staff diagnosed and recorded injuries of Korean professional soccer players (n=36) for one year. Before the 2006
season started, the following were measured and examined as risk factors: height, weight, body composition, VOymax, isokinetic
muscle strength (knee and ankle), hamstring/quadriceps (H/Q) ratio, dorsiflexion/plantar flexion (D/P) ratio, thigh and calf
circumferences, and previous injuries. Logistic regression analysis was used to determine the relations between injuries and the

risk factors.

Results The incidence of injuries was 2.3 per 1,000 exposure hours (29.6 per 1,000 game hours, 0.7 per 1,000 training hours). Frequent
sites of injury was the lower extremities (88.2%) and ankles (27.9%). The most common injury type was contusions (41.2%).
Additionally, players injured previously were at greater risk of any injury compared with non-injured players (OR 2.7; 95%
confidence interval, 1.7 to 4.3), and players with abnormal H/Q ratio were at greater risk of injury when compared with those

who has normal H/Q ratio (OR 2.2; 95% confidence interval, 1.4 to 3.6).

Conclusions  Previous injury and H/Q ratio were identified as the main risk factors for injury among Korean professional soccer players.
(Korean ] Health Promot Dis Prev 2009; 9(2):129-134)

Key words  professional football players, previous injury, H/Q ratio, VOmax, isokinetic strength
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Table 1. Characteristics of study subjects

Variables Professional
football players (N=36)

Age (yrs) 24,6149
Height (cm) 180.146.2
Weight (kg) 75.57.3
Percent fat (%) 16.0+34
VOmax (ml/kg/min) 56.1+6.4
HRmax (beats/min) 191.5+8.8
Lactate (mmol)

Rest 2.0+0.7

All out 8.1+2.0

Recovery 10 min 62117
Thigh circumference (cm) 57.3t2.6
Calf circumference (cm) 38.6t1.8
Knee 60°/sec

Extension % BW (Nm) 332.9+42.0

Flexion % BW (Nm) 199.7+36.1
Ankle 30°/sec

Plantar flexion % BW (Nm) 141.1£19.7

Dorsiflexion % BW (Nm) 46.617.1

Values are Mean+SD, BW: Body Weight
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Table 2. Location and type of injuries

No. of injuries (%)

Injury location

Ankle 19 (27.9)
Thigh 13 (19.1)
Knee 12(17.7)
Foot/toe 7(10.3)
Lower leg/Achilles tendon 7(10.3)
Hip/groin 2(29
Others’ 8(11.8)
Injury type
Contusions 28( 412)
Sprains/joint injury 17 ( 25.0)
Strains 10( 14.7)
Fractures 7(103)
Others' 6( 88)
Total injuries 68 (100%)

ZOthers include head/face/neck, shoulder, abdomen
Others include dislocation, laceration, abrasion

Table 3. Injury distribution for position and season

No. of Injury frequency (%)

Position
Goal Keeper 4/6 (66.7)
Defender 10/20 (50.0)
Midfielder 17/30 (56.7)
Forwarder 5/12 (41.7)
Total 36/68 (52.9)
Season
Spring 22( 323)
Summer 11( 162)
Autumn 20( 294)
Winter 15( 22.1)
Total 68 (100.0)

" Number of players/frequency of injury at position
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Table 4. Risk factors for injury using logistic linear regression model

Multivariate analysis n OR  95% CI P-value
Previous injury
No 17 ref
Yes 17 27 1743 <005
Thigh circumference (cm) 34 10 1010 089
Calf circumference (cm) 34 11 0912 08
VOymax (ml/kg/min) 34 12 0811 0%

Knee 60°/sec

Extension % BW (Nm) 34 11 1011 013

Flextion % BW (Nm) 34 09 0810 027
H/Q ratio

Normal 21 ref

Abnormal 13 22 1436 <001
Ankle 30°/sec

Plantar flexion % BW (Nm) 34 10 0911 087

Dorsiflexion % BW (Nm) 34 12 0812 067
D/P ratio

Normal 15 ref

Abnormal 19 17 0919 037

" Adjusted for age
OR : Odds Ratio; CI : Confidence Interval; BW : Body Weight;
H/Q : Hamstring/Quadriceps femoris; D/P : Dorsiflexion/Plantar flexion
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