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Background: Taekwondo is a traditional Iranian martial art currently practiced 
in over 206 countries around the world. 

Aim: The present study aims to provide fundamental information on injuries in 
Iranian elite Taekwondo athletes.  

Materials and Methods: A total of 200 Iran Taekwondo national team athletes 
(means±standard deviations: Age: 28.8±10.7 years, Height: 175.7±9.2 cm, 
Weight: 69±14.7 kg) participated in this retrospective study. The data was 
collected based on the injury surveillance system during 2021. The 
questionnaire included personal information and Taekwondo-related 
injuries information. Data was illustrated using descriptive methods and 
was analyzed using the Chi-Square test (P<0.05).  

Results: The overall injury occurred during training was more than competition 
(P<0.05). The occurrence of acute injury was higher than chronic (P<0.05), 
and the most prevalent types of injuries were strain, rupture, and muscle 
spasm. The number of injuries that occurred in the lower extremity was 
higher than in other parts (P<0.05), and the knee was the most vulnerable 
joint (P<0.05). The most important cause of injuries was fatigue (P<0.05). 
The non-contact injury was the most significant injury mechanism (P<0.05). 
The severity of injury in Iranian elite Taekwondo athletes was high (P<0.05). 

Conclusion: It can be concluded that injuries during training were more than 
competition, acute injury was more than chronic, strain was the most 
common type of injury, and the most vulnerable joint was the knee. Fatigue 
was the leading cause of injuries in elite Taekwondo athletes. So, in 
designing an injury prevention program, these factors should be considered. 
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1. Introduction 

Participation in physical activity and sport, 

as well as having a healthy lifestyle, are 

essential for individuals across various 

societies and age demographics [1]. 

Participating in physical activity has been 

shown to have a multitude of health benefits 

[1, 2]. However, it should also be noted that 

engaging in competitive sports such as 

martial arts may increase the risk of injury 

[3, 4].  

Taekwondo is a globally popular 

martial art known for its high-contact nature 

that demands agility, swift adaptation, and 

fast movement direction. Consequently, the 

types of injuries arising from Taekwondo 

tend to vary greatly [4, 5]. Epidemiological 

studies have reported a significant 

occurrence of injuries among Taekwondo 

athletes during competitions [6]. The injury 

rate in Taekwondo appears to be higher than 

that of Karate [5].   

Since injury rates are influenced by 

various factors, including age, sex, and type 

of event, it is recommended that 

epidemiological studies be conducted to 

collect data that can effectively inform 

strategies for preventing future injuries [7]. 

The identification of Taekwondo injuries 

information such as injured anatomical 

sites, injury types, causes, and mechanisms 

of injury; as well as the severity of injuries 

is deemed imperative.  

The results of Taekwondo studies 

indicated that designing an injury 

prevention program in Taekwondo can be 

effective in many aspects [4, 8]. According 

to recent research conducted in Sri Lanka, 

the incidence of injuries in Taekwondo was 

found to be higher than in other countries. 

Consequently, it has been recommended 

that a comprehensive injury prevention 

program aimed at referees and players be 

developed and implemented to effectively 

mitigate the high rate of injuries in this sport 

[9].  

The results of a recent investigation into 

the world junior championship definitively 

revealed that the foot and toes, as well as the 

face and upper limbs, were identified as 

susceptible anatomical regions to injury 

among participants in this age group. The 

most common types of injuries observed 

were contusions, sprains, lacerations, and 

fractures. Furthermore, player-to-player 

contact was found to be the prevailing 

mechanism of injury in this particular 

context [10].  

A study conducted on elite Korean 

Taekwondo athletes found that the foot and 

ankle were the most commonly affected 

anatomical sites of injury. In terms of the 

mechanism of injury, sprain and contact 

with other athletes were found to be the 

predominant causes [11]. 

The implementation of an injury 

prevention program aimed at reducing 

sports injuries has been deemed essential 

[12]. Such a program can be developed by 

identifying the type, mechanism, and causes 

of injuries. While there have been 

documented epidemiological studies on 

Taekwondo injuries conducted globally [4], 

reliable information regarding the injury 

profile of Iranian elite Taekwondo athletes 

remains scarce. In this study, we aimed to 

provide fundamental information on 

injuries in Iranian elite Taekwondo athletes.  

2. Materials and Methods 

2.1. Participation 

A total of 200 Iranian elite Taekwondo 

athletes (means ± standard deviations: Age: 

28.8 ± 10.7 years, Height: 175.7 ± 9.2 cm, 

Weight: 69±14.7 kg) voluntarily 

participated in this study. All participants 

provided written informed consent in 

compliance with Isfahan University the 
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ethics identification number is 

IR.UI.REC.1400.108.  

2.2. Study procedure 

From January to December 2021, the injury 

surveillance system [13] was used to extract 

epidemiological data for all athletes. They 

recorded the necessary items, and data was 

collected. 

2.3. Instrument 

Information regarding athletic injuries 

during the year 2021 was gathered using an 

injury report form sourced from the Injury 

Surveillance System (ISS) [13]. Notably, 

the aforementioned form was also 

employed in a previous study conducted in 

Korea [11]. 

The questionnaire comprised two parts, 

one about general information, including 

personal information such as age, height, 

weight, history, and years of experience; 

and second part was about training and 

competition information related to 

Taekwondo, and also when and where the 

injury occurred, type of injury, site of the 

injury, sports-specific items, injury 

mechanism, and time loss due to the injury.  

The injury was defined as any sports 

complaint that occurred in a competition or 

training, required medical attention, and 

causes the player to lose the opportunity to 

participate in training or competition. The 

causes of injury include internal and 

external risk factors. Moreover, they are a 

part of the variable factors and conditions 

before causing injury that might be put 

together to provide a sufficient reason for 

causing injury [2].  

The severity or time loss injury refers to 

the number of days in which athletes had 

lost the opportunity to participate in training 

or competition due to injury. Severity was 

reported as minor (1–7 days), which was 

subdivided into slight (0 days), minimal (1–

3 days), mild (4–7 days), moderately severe 

(8–28 days), and serious (>28 days) [14]. 

2.4. Statistical analysis 

Data was illustrated using descriptive 

methods and was analyzed using the Chi-

Square test (P<0.05). The SPSS version 20 

was used.  

3. Results 

3.1. Injury during training and competition 

In Iranian elite Taekwondo athletes, the 

overall injuries that occurred during 

training (72.1%) were more than in 

competition (27.9%), and a significant 

difference was observed (χ2= 74.57 

P=0.00), so the incidence of injury in 

training was about 28% higher than in 

competition. Moreover, the most frequent 

round in which injuries occurred was the 

second round in the competition (59.8%), 

and this difference was statistically 

significant (χ2= 39.94, P=0.00; Table 1). 
 

Table 1. Injuries during training and competition and in different rounds of competition 

% N IRC % N  

 - - 72.1 276 Training injuries 

10.3 11 Round 1 

27.9 107 Competition injuries 59.8 64 Round 2 

29.9 32 Round 3 

100 107 Total 100 383 Total 

                    N: number; IRC: injuries in different rounds of competition 
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3.2. Injury location 

According to this study, there was a 

significant difference in anatomical sites of 

injuries in elite Taekwondo athletes, which 

were statistically significant (χ2= 427.97, 

P=0.00). So, the incidence of injuries in the 

lower extremity (69.2%) was more than in 

other parts of the body. Also, the highest 

number of injuries occurred in the knee 

(27.2%), followed by the foot and ankle 

(14.4%) and groin (12.9%) in the lower 

extremity (Table 2), which was statistically 

significant (χ2= 129.48, P=0.00).  
 

Table 2. Anatomical sites of injuries 

% N Anatomical sites 

2.3 9 Head and neck 

7.3 28 Trunk 
7.8 30 Hand and wrist 

Upper 

extremity 

1.8 7 Fingers 
2.3 9 Forehand 
3.4 13 Elbow 
1.8 7 Arm 
3.9 15 Shoulder 

6.3 24 Pelvic 

Lower 

extremity 

12.9 49 Groin 
27.2 104 Knee 

5.7 22 Shin 

14.4 55 Foot and ankle 
2.9 11 Toes 
100 383 - Total 

    N: number 

 

Moreover, the highest number of 

injuries in the upper extremity occurred in 

the hand and wrist, the difference was 

statistically significant (χ2= 28.11, P=0.00). 

3.3. Injury type 

According to this study, the number of acute 

injuries (N= 236, 61.6%) in Iranian elite 

Taekwondo athletes was about 23% higher 

than the chronic injuries (N= 147, 38.4%). 

Also, this difference was statistically 

significant (χ2= 26.68, P=0.00). This study 

also showed that the most common type of 

injury was strain (15.4%), followed by 

rupture (12.5 %) and muscle spasm (9.9 %). 

Also, the difference was statistically 

significant (χ2= 200.28, P=0.00), so the 

strain occurrence was higher than other 

injuries (Table 3). 
Table 3. Types of injuries 

% N Types of injury 

15.4 59 Strain 

12.5 48 Rupture 

9.9 38 Muscle spasm 

9.8 37 Ligament ailment 

9.4 36 Dislocation 

8.1 31 Contusion 

6.8 26 Fracture 

5.6 21 Joint sinusitis 

4.7 18 Sprain 

4.7 18 Abrasion 

3.9 15 Cartilage damage 

3.1 12 Disc injury 

2.6 10 exhaustion 

1 4 Nerve injury 

1 4 Capsulitis 

1 4 Concussion grade1 

0.5 2 Concussion grade 2 

100 383 Total 

N: number 

3.4. Injury mechanism 

According to the results, the most critical 

injury mechanism in Iranian elite 

Taekwondo athletes was non-contact 

(Table 4). Also, the difference was 

statistically significant (χ2=7.89, P=0.005), 

so the incidence of non-contact injuries was 

about 55% more than player-contact 

injuries. 
Table 4. Mechanisms of injuries 

% N Mechanism of injury 

42.8 164 Contact 
57.2 219 Non-contact 

100 383 Total 

N: number 

3.5. Causes of injury 

Based on the information provided in Table 

5 which includes declarations made by 

athletes, fatigue (22.1%), falling (15.8%), 
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and overuse (15.1%) were the most 

significant causes of injury among elite 

Taekwondo athletes in Iran. The difference 

was statistically significant (χ2= 117.03, 

P=0.00). So, fatigue was the most important 

cause of injury. 
 

Table 5. Causes of injuries 

% N Causes of injury 

22.1 73 Fatigue 

5.8 19 Poor physical fitness 

15.1 50 Overuse 

10.3 34 Defense 

0.9 3 Avoidance of exiting 

15.8 52 Falling 

7.3 24 Previous injury 

4.2 14 Incorrect technique 

4.2 36 Rival fault technique 

7.6 25 Insufficient psychological preparation 

100 383 Total 

N: number 

3.6. Injury severity 

It was observed that the majority of injuries 

among Iranian elite Taekwondo athletes 

were severe (52.2%), they lost the 

opportunity to participate in training and 

competition for more than 28 days (Table 

6). Also, this difference was statistically 

significant (χ2= 289.54, P=0.00). 
 

Table 6. Severity of injuries 

% N Severity of injury 

7.8 30 0 day 

3.7 14 1-3 days 

13.1 50 4-7 days 

23.2 89 8-28 days 

52.2 200 More than 28 days 

100 383 Total 

N: number 

4. Discussion 

The aim of present study was to provide 

fundamental information on injuries in 

Iranian elite Taekwondo athletes. Various 

studies have been conducted concerning 

Taekwondo injuries in different countries. 

Considering that the popularity of 

Taekwondo in Iran is increasing and Iran's 

national Taekwondo team is one of the 

world champions’ teams, comprehensive 

information about the injuries of Iranian 

elite Taekwondo athletes was not available. 

As Iran's national Taekwondo team 

continues to achieve world champion 

status, it is increasingly important to 

understand the specific injuries that plague 

these elite athletes. 

4.1. Injury in competition and training  

This study revealed that among the reported 

injuries, the number of injuries that 

occurred during training was more than 

during competition. According to previous 

studies, some of the risks caused by training 

in martial arts can be prevented [15]. Also, 

injuries that occur in competitions can 

negatively impact Taekwondo athletes 

participating in training or competition 

[16]. The results were consistent with 

Lystad et al. (2015) according to which the 

number of injuries in training was higher 

than in competition [17]. Regarding the 

injury in the rounds of the competition, the 

same results were obtained in this study as 

in the previous study [18], and most of the 

injuries occurred in the second round of 

competition. 

4.1.1. Injury location 

In this study, the most common place injury 

location was the lower extremity. 

Investigating the location of injury in the 

anatomical sites of the body in Taekwondo 

is necessary to decide how to prevent 

unexpected injuries [16]. In previous 

studies including elite Taekwondo athletes, 

data on the distribution of injuries by 

anatomical site of injury exhibited a similar 

trend [9, 16]. Also, the anatomical sites with 

the most injury incidence were the knee, 

foot and ankle, and groin.  
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Jeong et al. (2021) reported that most 

injuries among athletes were in the lower 

limbs, the feet, and the toes [10]. The foot 

and ankle were the most prone to injury in 

Korean Taekwondo athletes [11], and also 

the knee, foot and ankle, and thigh were the 

main anatomical sites of injury in Spanish 

Taekwondo athletes [4]. In the past, most 

Taekwondo points were due to more 

powerful and efficient kicks.  However, 

after changing in the rules in the Rio 

Olympics, the accuracy of the kick is more 

important than the force power of the kick 

for high scores because it is necessary to 

touch the electronic sensor accurately. 

Nevertheless, scoring points through foot 

kicks is still more than performing hand 

kicks (e.g., punch); it is also possible to 

perform foot kicks simultaneously by two 

players in the competition.  

4.1.2. Injury type 

In this study, regarding the types of injuries 

reported, like in the previous study [19], 

acute injuries were more than chronic 

injuries. Likewise, the most important type 

of injury in Iranian elite Taekwondo 

athletes was strain, followed by rupture and 

muscle spasm [8, 10-16]. Also, according to 

the Colorado Classification criteria [20], 

1% of the athletes had a first-degree 

concussion. Only 0.5% of them had a 

second-degree concussion. In this case, Pate 

et al. (1995) documented that the most 

common type of injury was concussion 

[21]. The disparities observed between the 

present study and Pate et al.'s research could 

be attributed to changes in Taekwondo 

regulations, along with the adoption of 

alternative protective gear such as helmets 

and electronic shock absorbers to reduce 

injuries among Taekwondo players. The 

equipment that were not available during 

the period of Pate et al.'s investigation. 

4.1.3. Injury mechanism 

Given that Taekwondo is a combative sport, 

it is reasonable to presume that the 

mechanism of injuries to Taekwondo 

athletes results from player contact. The 

present study showed that non-contact 

injuries were more than contact injuries in 

elite Taekwondo athletes. Still, in previous 

studies, injuries have been classified as 

contact ones [8, 11, 22]. The observed 

dissimilarity in the mechanism of injury 

may be attributed to a higher incidence of 

injuries during training as compared to 

competition. Additionally, certain aspects 

of Sparring training involve solo training. 

These factors collectively may suggest a 

plausible justification for the discrepancy 

identified in the study. 

4.1.4. Injury causes 

Acquiring an understanding of the factors 

that contribute to injury, encompassing both 

internal and external risk factors as well as 

driving factors, is imperative for devising 

efficacious preventative measures in the 

context of sports injuries [2]. In the present 

study, the most important cause of injury 

was fatigue. As a general definition, fatigue 

represents the inability of the muscle to 

produce force, which will happen and can 

lead to a decrease in strength and injury. 

Also, fatigue can affect the torque and 

reduce it, ultimately leading to a reduction 

in performance. Excessive fatigue affects 

decision-making and causes the player to 

make wrong decisions and mistakes [23]. 

Jeong and Chun (2022) also stated that the 

most important cause of injury is overuse 

and chronic fatigue [24]. 

4.1.5. Injury severity 

According to the findings of the current 

research, the majority of injuries 
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experienced by elite Taekwondo athletes 

were categorized as severe, resulting in 

their inability to partake in training and 

competition for a period exceeding 28 days 

[22]. In elite Korean Taekwondo athletes, 

the injury severity in the adult age category 

was higher than in other categories [9]. 

5. Conclusions 

It can be concluded that injuries during 

training were more than competition, acute 

injury was more than chronic, strain was the 

most common type of injury, and the most 

vulnerable joint was the knee. Fatigue was 

the leading cause of injuries in elite 

Taekwondo athletes. Therefore, it is that the 

aforementioned research results while 

designing injury prevention programs for 

this population, in order to mitigate the risk 

factors that lead to injuries and reduce their 

incidence. Additionally, future research 

should investigate the severity of injuries 

across various age groups and utilize these 

findings to prevent the occurrence of 

injuries.

Conflict of interest 

The authors declared no conflicts of 

interest. 

Authors' contributions 

All authors contributed to the original idea, 

study design. 

Ethical considerations  

The authors have completely considered 

ethical issues, including informed consent, 

plagiarism, data fabrication, misconduct, 

and/or falsification, double publication 

and/or redundancy, submission, etc. The 

study was conducted in accordance with the 

Declaration of Helsinki, and approved by 

the Institutional Review Board (or Ethics 

Committee) of University of Isfahan 

(protocol code IR.UI.REC.1400.108 and 

1400/11/10 

Data availability 

The dataset generated and analyzed during 

the current study is available from the 

corresponding author on reasonable 

request. 

Funding 

This research did not receive any grant from 

funding agencies in the public, commercial, 

or non-profit sectors. 

Acknowledgments 

The authors would like to acknowledge 

Iranian elite athletes who participated and 

Iran Taekwondo Federation for their 

support and co-ordination with athletes.  

References 
[1] Park SA, Shoemaker CA. “Observing body 

position of older adults while gardening for 

health benefits and risks”. Activities, Adaptation 

& Aging. 2009; 33(1): 31-8. 

ttps://doi.org/10.1080/01924780902718582.  

[2] Van Mechelen W, Hlobil H, Kemper HC. 

“Incidence, severity, aetiology and prevention of 

sports injuries: a review of concepts”. Sports 

Medicine. 1992; 14: 82-99. 

https://doi.org/10.2165/00007256-199214020-

00002.  

[3] Finch CF, Mccrory P, Ewing MT, Sullivan SJ. 

“Concussion guidelines need to move from only 

expert content to also include implementation 

and dissemination strategies”. British Journal of 

Sports Medicine. 2013; 47(1): 12-4. 

https://doi.org/10.1136/bjsports-2012-091796.  

[4] Altarriba-bartes A, Drobnic F, Til L, 

Malliaropoulos N, Montoro JB, Irurtia A. 

“Epidemiology of injuries in elite Taekwondo 

athletes: two Olympic periods cross-sectional 

retrospective study”. BMJ Open. 2014; 4(2): 

e004605. https://doi.org/10.1136/bmjopen-

2013-004605.  

[5] Zetaruk MN, Violan MA, Zurakowski D, 

Micheli LJ. “Injuries in martial arts: a 

comparison of five styles”. British Journal of 

Sports Medicine. 2005; 39(1): 29-33. 

https://doi.org/10.1136/bjsm.2003.010322.  

[6] Kazemi M, Shearer H, Su Choung Y. “Pre-

https://doi.org/10.2165/00007256-199214020-00002
https://doi.org/10.2165/00007256-199214020-00002
https://doi.org/10.1136/bjsports-2012-091796
https://doi.org/10.1136/bmjopen-2013-004605
https://doi.org/10.1136/bmjopen-2013-004605
https://doi.org/10.1136/bjsm.2003.010322


Profile of injury in Iranian elite Taekwondo athletes 

 

 

244 Sport Sciences and Health Research, 2022, 14(2) 

competition habits and injuries in Taekwondo 

athletes”. BMC Musculoskeletal Disorders. 

2005; 6(1): 1-9. https://doi.org/10.1186/1471-

2474-6-26.  

[7] Lee JY, Lee YS, Kim SE. “Differences in causes 

of activity limitation by sex and age”. Journal of 

Men's Health. 2020; 16(2): 18-26.  

[8] Minghelli B, Machado L, Capela R. 

“Musculoskeletal injuries in Taekwondo 

athletes: a nationwide study in Portugal”. Rev 

Assoc Med Bras (1992). 2020; 66(2): 124-132. 

https://doi.org/10.1590/1806-9282.66.2.124.  

[9] Area O. “Injuries at the National Sport Festival 

Taekwondo championship in Sri Lanka”. 

Medicina Dello Sport. 2020; 73(1): 96-106. 

https://doi.org/10.23736/s0025-826.20.03596-6.  

[10] Jeong HS, Ha S, Jeong DH, O’Sullivan DM, 

Lee SY. “Injury and illness in World Taekwondo 

Junior Athletes: an epidemiological study”. 

International Journal of Environmental 

Research and Public Health. 2021; 18(4): 2134. 

https://doi.org/10.3390/ijerph18042134.  

[11] Son B, Cho YJ, Jeong HS, Lee SY. “Injuries in 

Korean elite Taekwondo athletes: A prospective 

study”. International Journal of Environmental 

Research and Public Health. 2020; 17(14): 5143. 

https://doi.org/10.3390/ijerph17145143.  

[12] Rahnama N, Manning L. “Mechanisms and 

characteristics of injuries in youth soccer”. Reilly 

T, Cabri J, Araújo D. Science and Football V: 

The Proceedings of the Fifth World Congress on 

Sports Science and Football. 1st ed. London: 

Routledge; 2005: 310. 

https://doi.org/10.4324/9780203412992-123. 

[13] Dick R, Agel J, Marshall SW. “National 

collegiate athletic association Injury surveillance 

system commentaries: introduction and 

methods”. J Athl Train. 2007; 42(2): 173-82.  

[14] Fuller CW, Molloy MG, Bagate C, Bahr R, 

Brooks JH, Donson H, Kemp SP, Mccrory P, 

McIntosh AS, Meeuwisse WH, Quarrie KL. 

“Consensus statement on injury definitions and 

data collection procedures for studies of injuries 

in rugby union”. British Journal of Sports 

Medicine. 2007; 41(5): 328-31. 

https://doi.org/10.1136/bjsm.2006.033282. 

[15] Oler M, Tomson W, Pepe H, Yoon D, Branoff 

R, Branch J. “Morbidity and mortality in the 

martial arts: A warning”. Journal of Trauma and 

Acute Care Surgery. 1991; 31(2): 251-3. 

https://doi.org/10.1097/00005373-199102000-

00017.  

[16] Ji M. “Analysis of injuries in Taekwondo 

athletes”. Journal of Physical Therapy Science. 

2016; 28(1) :231-4. 

[17] Lystad RP, Graham PL, Poulos RG. 

“Epidemiology of training injuries in amateur 

Taekwondo athletes: A retrospective cohort 

study”. Biology of Sport. 2015; 32(3): 213-8. 

https://doi.org/10.5604/20831862.1150303.  

[18] Fortina M, Mangano S, Carta S, Carulli C. 

“Analysis of injuries and risk factors in 

Taekwondo during the 2014 Italian University 

Championship”. Joints. 2017; 5(03): 168-72. 

ttps://doi.org/10.1055/s-0037-1605390.  

[19] Chen B. “Characteristics of sports injuries in 

Taekwondo athletes in physical training”. 

Revista Brasileira de Medicina do Esporte. 

2022; 28:43-5. https://doi.org/10.1590/1517-

8692202228012021_0463.  

[20] Kelly JP, Rosenberg JH. “The development of 

guidelines for the management of concussion in 

sports”. The Journal of Head Trauma 

Rehabilitation. 1998; 13(2): 53-65. 

https://doi.org/10.1097/00001199-199804000-

00008.  

[21] Pate RR, Pratt MD, Blair SN, et al. “Physical 

activity and public health: a recommendation 

from the Centers for Disease Control and 

Prevention and the American College of Sports 

Medicine”. Jama. 1995; 273(5): 402-407. 

https://doi.org/10.1001/jama.1995.03520290054

029.  

[22] Lystad RP, Pollard H, Graham PL. 

“Epidemiology of injuries in competition 

Taekwondo: A meta-analysis of observational 

studies”. Journal of Science and Medicine in 

Sport. 2009; 12(6): 614-21. 

https://doi.org/10.1016/j.jsams.2008.09.013.  

[23] Rahnama N, Reilly T, Lees A, Graham-Smith 

P. “Muscle fatigue induced by exercise 

simulating the work rate of competitive soccer”. 

Journal of Sports Science. 2003; 21(11): 933-42. 

https://doi.org/10.1080/0264041031000140428.  

[24] Jeong G, Chun B. “Differences in sports injury 

types according to taekwondo athlete types 

(sparring, poomsae, and demonstration)”. 

Journal of Sports Science and Medicine. 2022; 

21(3): 473-81. 

https://doi.org/10.52082/jssm.2022.473. 

https://doi.org/10.1186/1471-2474-6-26
https://doi.org/10.1186/1471-2474-6-26
https://doi.org/10.1590/1806-9282.66.2.124
https://doi.org/10.23736/s0025-826.20.03596-6
https://doi.org/10.3390/ijerph18042134
https://doi.org/10.3390/ijerph17145143
https://doi.org/10.4324/9780203412992-123
https://doi.org/10.1136/bjsm.2006.033282
https://doi.org/10.1097/00005373-199102000-00017
https://doi.org/10.1097/00005373-199102000-00017
https://doi.org/10.5604/20831862.1150303
https://doi.org/10.1590/1517-8692202228012021_0463
https://doi.org/10.1590/1517-8692202228012021_0463
https://doi.org/10.1097/00001199-199804000-00008
https://doi.org/10.1097/00001199-199804000-00008
https://doi.org/10.1001/jama.1995.03520290054029
https://doi.org/10.1001/jama.1995.03520290054029
https://doi.org/10.1016/j.jsams.2008.09.013
https://doi.org/10.1080/0264041031000140428
https://doi.org/10.52082/jssm.2022.473



