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Abstract

Background and Aim: Determining the incidence rate and mechanism of injuries is
essential for preventing sports injuries. Despite the prominent status of Iranian
taekwondo in the global stage, there is little information about the incidence of injuries
among elite Iranian taekwondo athletes in official competitions. Therefore, this study
aimed to investigate the incidence rate and mechanism of sports injuries in the
selection competitions of the Iranian national taekwondo team for the 2024 Olympic
guota competitions.

Methods: This prospective cohort study recorded all injuries during the Iranian
national tackwondo team’s selection competitions held in Tehran over eight days
(23rd December to 1st January 2024). The injuries were documented using an injury
recording form by the medical staff present at the competitions. A total of 1327
athletes (697 men and 630 women) competed in the adult category (17 years old and
above) to directly enter the Iranian national team camp, with 1311 matches held. An
event was recorded as an injury when the athlete could not continue the competition
due to a sports injury.

Results: Among the 1,327 athletes, 36 injuries were recorded (2.73 injuries per 100
athletes, 95% confidence interval (Cl):1.56 - 3.9). Males had a higher risk of sustaining

injuries (incidence rate ratio:1) compared to females (incidence rate ratio: 0.48; 95%
Cl:0.24-0.98). The most common injury sites, types, and mechanisms were lower
extremities (n = 20, 55.55%), rupture/strain/tendinosis (n = 10, 27.8%), and contact
with another athlete (n = 27, 75%).

Conclusion: Most injuries in these competitions occurred in the lower limbs,
particularly as ligament injuries in the knee. The injury patterns identified in these
competitions highlight the need for injury prevention models, such as the Van
Mechelen model. It is crucial to consider injury patterns from epidemiological studies
and identify risk factors to develop effective injury prevention protocols.
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Extended Abstract

Introduction

In recent years, interest in the prevention of
sports injuries has increased (1). The International
Olympic Committee (IOC) and International
Sports Federations (IFs) are trying to identify risk
factors and reduce the incidence of sports injuries
(2). Taekwondo is one of the high-injury sports in
the Olympics (3,4). Studies have shown that the
incidence of injury in taeckwondo is 79.3 percent
and higher than in sports such as football and
basketball (4). At the London Olympics 2012 and
the Singapore Youth Olympics 2010, tackwondo
had the highest injury rate, and also at the Rio
Olympics 2016, taekwondo was the fourth most
damaging sport (5,6). At the 2017 World
Championships, the injury rate in tackwondo was
77.8/1000 AEs (7). Taekwondo has the highest
prevalence of injury among contact sports in
women and the second highest prevalence of injury
in men after futsal in Iran (8). The I0OC Medical
Committee has launched a sports injury
surveillance system since 2004 and has been
changing the rules and protective gear with an
injury reduction approach (9). In 2022, WTF
changed the rules of the tournament. These
changes have helped reduce musculoskeletal
injuries (9). However, the rate of contact injuries is
still high (10). Despite the active participation of
Iranian  taekwondo players in  important
international competitions, there is no information
on the extent of the damage and their patterns with
the new rules aimed at reducing injuries. This study
aims to investigate the incidence and mechanism of
sports injuries in the selection competitions of the
Iranian national taekwondo team for the 2024
Olympic quota.

Method

The study was coordinated by the Taekwondo
Federation and the medical staff to record the
injuries during the competition. The selection
competition for the Iranian national taekwondo
team for the 2024 Olympic quota was hosted in
Tehran with the participation of 1,327 taekwondo
players from 30 provinces. 1,311 matches were
held according to the new rules of the WTF. The
I0C injury report form was used to record injuries.
According to the 10C definition, an injury was

recorded if the athlete could not continue the match
due to a sports injury. Injuries were categorized
into two types: acute and chronic, in multiple
injuries, the most severe injury was recorded. Two
medical staff members from the Sports Medicine
Federation attended each day of the competition
and completed the forms. The incidence of injury
(IR) was calculated as the number of injuries per
100 athletes and per 1,000 athlete days.
Additionally, the average risk of injury was
measured for every 1,000 athlete exposures (AES)
and every 1,000 minutes of exposure (MEs). The
incidence rate ratio (IRR) and 95% confidence
interval (Cl) were calculated using the Poisson
model to compare male and female athletes.

Results

In the selection competitions, 1,327 athletes
(697 men and 630 women) participated. Over 8
days, 1,311 matches and 5,644 minutes of
competition were held. The weight categories with
the highest number of participants were the men’s
-63 kg (125 participants) and the women’s -49 kg
(107 participants).

A total of 36 injuries were recorded, with an
incidence rate of 2.73 injuries per 100 athletes. The
injury incidence rate was higher in men than in
women (3.63 vs. 1.75 per 100 athletes). (Table 1).
The most common injury sites were the lower
extremities (55.55%), with the knee being the most
frequently injured area (8 injuries, 22.2%). In the
upper extremities, the most common injury site
was the fingers (8 injuries, 22.2%).

Ligament sprains and strains were the most
common types of injuries (10 injuries, 27.8%),
followed by contusions/lhematomas/bruises (5
injuries, 13.9%). Contact with an opponent was the
most common injury mechanism (75%).

The severity of injuries was assessed based on
the time lost from competition or training.
Accordingly, 8.3% of injuries resulted in no time
lost (0 days), 30.6% led to 1 to 3 days of absence,
41.7% resulted in 4 to 7 days of absence, and
19.4% led to more than 7 days of absence. Among
these, 3 injuries resulted in more than 28 days of
absence. In addition, 72.2% of the injuries were
acute, and 27.8% were chronic. Most injuries
occurred during defensive maneuvers, and 54.5%
of the injuries in women were recorded during their
menstrual period (Table 1).
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Discussion

This  prospective  epidemiological  study
analyzes injuries in the national taekwondo team
selection competitions and compares them with
similar previous studies. The results indicate an
overall injury incidence of 2.73 injuries per 100
athletes with higher rates in male athletes than in
female athletes. In the 2019 World Championships
in Manchester, 60 injuries were recorded among
936 athletes, with an overall incidence of 6.4
injuries per 100 athletes. In the 2017 World
Championships in Muju, 131 injuries were
recorded among 971 athletes, with an incidence of
13.5 injuries per 100 athletes. Changes in rules
since 2017 and modifications in competition
formats since 2022 have led to a reduction in injury
incidence. The most common injury site in this
study was the lower extremities (55.55%), with the
knee being the most frequent injury location. Injury
severity was reported based on time loss from
training/competition, with 41.7% of injuries
resulting in 4 to 7 days of absence. The most
common injury mechanism was contact with an
opponent (75%), prevalent in both men (80%) and
women (63.6%). Men were more prone to contact

injuries, likely due to the greater force of powerful
kicks. The absence of an injury surveillance system
in Iran is noted, and the implementation of this
system is effective in reducing and preventing
injuries.
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Table 1: Injury Rates at Iran's National Taekwondo Team Selection Competitions for the 2024 Olympic Quota

Variables Male athletes Female athletes Total
Participating athletes, No. 689 630 1319
Athlete-days, No 2756 2520 5276
Athlete-exposures, No. 1378 1260 2638
Minute-exposures, min 5912 5376 11288
Injuries in competition, No. 25 11 36

Injury incidence (95% ClI)
Clinical incidence/100 athletes
Rate/1000 athlete-days

Rate/1000 AEs 18.14(15.56, 20.72)
Rate/1000 MEs 4.23(2.57, 5.89)
Incidence rate ratio/1000 AES 1

3.63(1.32, 5.93)
9.07(5.52, 12.63)

1.75(0.85, 2.64)

4.37(1.79, 6.94)

8.73(6.68, 10.78) 13.65(12.80, 14.49)

2.05(0.84, 3.26) 3.19(2.15, 4.23)
0.48 NA

2.73(1.56, 3.90)
6.82(4.59, 9.05)

Note: AEs, athlete exposure; MEs, minute exposure; 95% CI, 95% confidence interval; NA, not applicable
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