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Video Analysis on the Injury Mechanism of
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Purpose: This study aimed to analyze the profiles and mechanisms of injuries using online injury surveillance system
(OISS) with match video files at 2017 World Taekowndo Championship (WTC) athletes.

Methods: This study design was a prospective epidemiological study with video analysis. All injuries were recorded
during the 2017 WTC using the OISS developed by the International Olympic Committee. A total of 971 athletes
who participated in the 2017 WTC were enrolled. Each injury was recorded retrospectively by three cameras
surrounding each court. Injury profiles and mechanisms were calculated as; percent injury rate, injury rate/100
athlete-exposures, injury location, type, and mechanism via the injury surveillance system and video analysis form.
Results: There were 74 injuries, which corresponded to an overall incidence of 13.5 injuries (95% confidence interval,
11.2-15.8) per 100 athletes. The face (27.0%), hand/finger (23.0%), knee (14.9%), and ankle (10.8%) were most
frequently injured parts. Contusions (37.8%), fracture and ligament sprains (20.3%) were the most frequently injury
types. The main mechanism for contact injury is while attacking with the roundhouse kick (66.2%), or not used
block (81.1%). There were also noncontact injuries (24.3%).

Conclusion: The incidence of injuries to the face, hand/fingers, knee, and ankle was relatively high. To prevent
contact injuries, protective headgear and better shin guards and hand protectors need to be developed. As for the
noncontact injuries, we recommend hamstring strengthening exercises, and neuromuscular training to strengthen
the tendons and ligaments protecting the ankle and knee joints.
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Table 1. Demographic characteristics of athletes participating at 2017 Muju World Taekwondo Championship

Characteristic Men Women Total
No. of countries 176
No. of athletes 593 (61.1) 378 (38.9) 971 (100)
Age (yr) 23.3+4.4 22.3+£3.8 22.9+4.2
No. of weight division (kg)
M: <54, F: <46 67 (11.3) 50 (13.2) 117 (12.0)
M: <58, F: <49 86 .5) 49 (13.0) 135 (13.9)
M: <63, F: <53 90 ) 58 (15.3) 148 (15.2)
M: <68, F: <57 94 (15.9) 59 (15.6) 153 (15.8)
M: <74, F: <62 86 .5) 50 (13.2) 136 (14.0)
M: <80, F: <67 69 ) 35 (9.3) 104 (10.7)
M: <87, F: <73 51 40 (10.6) 1 (9. 4)
M: >87, F: >73 50 37 (9.8) 7 (9.0)
No. of match game 500 (59.4) 342 (40.6) 842 (100)
Athlete exposures of game days 4,151 (61.1) 2,646 (38.9) 6,797 (100)
Athlete exposures of game numbers 1,000 (59.4) 684 (40.6) 1,684 (100)
Athlete exposures of game hours 5,434 ) 3, 996 (42.4) 9,430 (100)
Injuries of competition (%) 90 (68.7) 1 (31.3) 131 (100)
Injury clinical incidence/100AEs (95% Cl) 15.2 (12.0—18.3) 10.8 (7.5*14‘2) 13.5 (11.2—15.8)
Incidence rate ratio/100AEs (95% Cl) 1.5 (1.04—2.17) 1.00 NA
Injuries identified by match video 49 (66.2) 25 (33.8) 74 (100)

Values are presented as number (%), meanzstandard deviation, or mean (95% confidence interval).
M: male, F: female, AEs: athlete exposures of injury, NA: not applicable.
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Fig. 1. Online injury surveillance
system with Taekwondo match
game video.
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Table 2. Sites of injuries identified by match game video
at 2017 Muju World Taekwondo Championship

Site of injuries Men Women Total

Face 14 (28.6) 6 (24.0) 20 (27.0)
Upper back 1 (2.0) 0 (0) 1 (1.4)
Forearm 1 (2.0) 1 (4.0) 2 (2.7)
Wrist 2 (4.1) 0 (0) 2 (2.7)
Hand/finger 10 (20.4) 7 (28.0) 17 (23.0)
Hip/pelvis 2 (4.1) 0 (0) 2 (2.7)
Groin 1 (2.0) 0 (0) 1(1.4)
Thigh 4 (8.2) 2 (8.0) 6 (8.1)
Knee 7 (14.3) 4 (16.0) 11 (14.9)
Lower leg 0 (0) 1 (4.0) 1(1.4)
Ankle 6 (12.2) 2 (8.0) 8 (10.8)
Foot/toe 1 (2.0) 2 (8.0) 3 (4.0)
No answer 2 (4.1) 2 (8.0) 4 (5.4)
Total 49 (100) 25 (100) 74 (100)
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Table 3. Types and sites of injuries identified by match game video at 2017 Muju World Taekwondo Championship

Men

Women Total

Type of injury

Injury Injury site (n) Injury Injury site (n) Injury Injury site (n)
Contusion/hematoma/ 20 (40.8) Face (12), thigh (5), 8 (32.0) Face (5), thigh (2), 28 (37.8) Face (17), thigh (7),
bruise hand (1), ankle (1), hand (1) hand (2), ankle (1),
foot/toe (1) foot/toe (1)
Fracture 10 (20.4) Hand/finger (5), 5 (20.0) Hand/finger (3), 15 (20.3) Hand/finger (8),
ankle (2), knee (1), face (1), wrist (1) face (2), wrist (2),

face (1), wrist (1)

ankle (2), knee (1)

(20.3) Knee (6), hand/

finger (5), ankle (3)

5 (20.0) Knee (3), ankle (1), 15
hand/finger (1)

10 (20.4) Hand/finger (4),
knee (3), ankle (3)

Ligamentous rupture/
sprain

Muscle-tendon rupture/ 2 (4.1) Knee (1), thigh (1) 4 (16.0) Knee (3), thigh (1) 6 (8.1) Knee (4), thigh (2)
strain/tendinosis

Concussion 3 (6.1) Head (3) 0 (0) NA 3 (4.1) Head (3)

Laceration/abrasion/ 2 (4.1) Face (1), foot/toe (1) 1 (4.0) Face (1) 3 (4.1) Face (2), foot/toe (1)
skin lesion

Dislocation/subluxation 0 (0) NA 1 (4.0) Knee (1) 1 (1.4) Knee (1)

Nerve injury 0 (0) NA 1 (4.0) 1 (1.4)

Muscle cramps/spasm 1 (2.0) Upper back (1) 0 (0) NA 1 (1.4)  Upper back (1)

Arthritis/synovitis/bursitis 1 (2.0)  Wrist (1) 0 (0) NA 1 (1.4)  Wrist (1)

Total 49 (100) 25 (100) 74 (100)

Values are presented as number (%) unless otherwise specified.
NA: not applicable.

Table 4. Causes of injuries identified by match game video at 2017 Muju World Taekwondo Championship

Cause of injury Men Women Total
Contact: with another athlete 40 (81.6) 14 (56.0) 54 (73.0)
Noncontact trauma 8 (16.3) 10 (40.0) 18 (24.3)
Contact: stagnant object 1 (2.0) 1 (4.0) 2 (2.7)
Total 49 (100) 25 (100) 74 (100)

Values are presented as number (%).
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Table 5. Main results identified by match game video at
2017 Muju World Taekwondo Championship

Variable Data

Injury match round

1 24 (32.4)

2 25 (33.8)

3 25 (33.8)
Injury situation

Attacking 30 (40.5

Defending 31 (41.9)

Avoiding 13 (17.6)
Blocking skill

Used 14 (18.9)

Not used 60 (81.1
Attacker foot position

Left 51 (68.9)

Right 23 (31.1)
Receiver foot position

Left 44 (59.5)

Right 30 (40.5)
Receiver foot step

Forward 50 (67.6)

Backward 24 (32.4)
Attacker techniques

Roundhouse kick 49 (66.2)

Punch 13 (17.6)

Side kick 8 (10.8)

Axe kick 2 (2.7)

360° spinning kick 2 (2.7)
Multiple blows

0 6 (8.1)

1 34 (45.9)

2-3 17 (28.0)

4-5 12 (16.2)

>6 5 (6.8)

Values are presented as number (%).
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Appendix 1. Video analysis form of Taekwondo injuries

Category Indicator
Athletes license number ( )
Match number/match round  ( ) [1128 [J64 [132 116 [JQF [ISF [OGM
Round J1 J2 [J3 [OSudden death
Injury time Time: __:  [0:00~0:30 [J0:31~1:00 [1:01~1:30 [11:31~2:00

Weight division (male/female)

Injury information
> Injured body part
D> Type of injury
> Cause of injury
D> Blow situation
a. Injury situation
b. Receiver's situation
¢. Blocking skill
d. Which side of the foot
in front/or foot step
D> Attack technique

D> Presence of multiple blows

D> Injured stadium location

D> Checked injury immediately

Male: (0—54kg, O—58kg, (0—63kg, 0—68kg, (0—74kg, (0—80kg,[d1—87kg, O+ 87kg
Female:[1—46kg, [1—49g, [J—53kg, J—57kg, J—62kg, (0—67kg,[0—73kg, [0 +73kg

( )
( )
( )

OAttacking ODefending
Okicking each other OAvoiding
[Used CONot used

Attacker: OLeft (JRight/OOForward [Backward [JSide

Receiver: CLeft (ORight/COForward [OBackward [JSide

OPunch [OAxe kick [JBack kick [JRoundhouse kick [OSide kick [360-spinning kick
OTurning roundhouse kick Comments:

01 02 O3 04 45 06 J7 J8 09 110 Hetc( )

Before match number(match round)/ Presence of multiple blows

O/ O O OF, O)]

1 02 O3 OOther
[1Yes [ONo
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