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 ABSTRACT 

 Background: Taekwondo is a high-intensity martial art in which rapid kicking techniques and 

contact-based training expose young athletes to a substantial burden of lower-limb injuries, while 

routine use of protective equipment remains variable. Objective: To determine the prevalence and 

patterns of lower-limb injuries among taekwondo trainees in Karachi, Pakistan, and to evaluate 

safety gear use and its association with perceived injury prevention. Methods: A descriptive cross-

sectional survey was conducted across five taekwondo academies in Karachi among trainees aged 

12–20 years with 6–12 months of training experience. Data were collected using a structured injury 

reporting questionnaire capturing demographics, 12-month training-related lower-limb injuries 

(site, type, mechanism), 3-month muscle cramps, and routine protective equipment use. Data were 

analyzed in IBM SPSS version 24 using descriptive statistics and Fisher’s exact test. Results: Among 

120 trainees (59.2% male), 52.5% reported at least one lower-limb injury in the past year. The most 

commonly injured sites were the foot (12.5%), lower leg (11.6%), and ankle (8.3). Bruises were most 

frequent (21.7%), followed by contusions and sprains (13.3% each); attack kicks (24.2%) and kick-

blocking (15.8%) were leading mechanisms, while 44.2% reported no identifiable mechanism. 

Painful cramps occurred in 50.8% over the prior three months. Routine protective equipment use 

was reported by 43.3%. Protective equipment use was significantly associated with belief in injury-

preventive benefit (p = 0.025). Conclusion: Lower-limb injuries and painful cramps are common 

among adolescent taekwondo trainees in Karachi, with injuries predominantly affecting distal lower 

extremity regions and arising from contact-based actions. Safety gear use was suboptimal but 

associated with stronger perceptions of preventive benefit, supporting the need for consistent 

protective practices and injury-prevention-focused training.  

 Keywords 

 Taekwondo; Lower Limb Injuries; Protective Equipment; Musculoskeletal Injury; Injury 

Mechanism; Muscle Cramps; Injury Surveillance 

INTRODUCTION 

Taekwondo is a high-intensity Olympic combat sport characterized by rapid kicking combinations, dynamic footwork, and frequent contact through 

offensive and defensive lower-limb techniques, which collectively create substantial exposure to musculoskeletal injury risk during both training 

and competition (1). Epidemiological research consistently indicates that the lower extremity bears the greatest injury burden in taekwondo, 

reflecting the sport’s biomechanics and the predominance of kicking-based actions that concentrate impact and torsional loads across the foot, 

ankle, and lower leg (2). Across amateur and elite contexts, commonly reported injury phenotypes include contusions, bruises, sprains, and strains, 

with injury occurrence often linked to sparring exchanges and contact events such as attacking kicks and blocking maneuvers (3,4). Importantly, 

adolescents represent a particularly relevant population because growth-related changes in strength, flexibility, coordination, and load tolerance 

may interact with training exposure to amplify vulnerability to lower-limb injury patterns that can impair participation continuity, performance 

development, and long-term athletic trajectories (5,6). 

Protective equipment is widely promoted in taekwondo to mitigate contact forces and reduce injury frequency and severity, typically encompassing 

shin guards, instep/foot protectors, ankle supports, and other padding intended to attenuate direct blows during striking and blocking actions (7). 

However, despite the intuitive rationale and broad acceptance of protective gear within combat-sport safety frameworks, real-world effectiveness 

during routine training remains insufficiently characterized in many settings, particularly in low- and middle-income contexts where coaching 

practices, enforcement norms, gear quality, and access may differ from those described in high-resource or elite competition-focused studies (2,8). 

Existing literature has largely emphasized competition surveillance or elite cohorts, whereas training environments—where repeated exposures, 

fatigue accumulation, and variable adherence to protective practices are common—may drive a substantial proportion of injuries and constitute a 

modifiable prevention target (2,6). Additionally, evidence suggests that injury patterns can vary by age and sex, yet findings are not always 

consistent across cohorts, underscoring the need for context-specific surveillance that links injury occurrence to modifiable extrinsic factors such 

as protective equipment use while accounting for heterogeneity in trainee characteristics (4,5). 
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In Karachi, Pakistan, taekwondo participation among adolescents has expanded through academies and youth programs, yet locally generated 

injury surveillance data remain limited, constraining the ability of coaches, clinicians, and sports institutions to implement evidence-based safety 

strategies tailored to this population. From a PICO perspective, the population of interest is adolescent taekwondo trainees engaged in routine 

academy training; the exposure is the use of lower-limb protective equipment; the comparator is non-use or inconsistent use; and the outcomes are 

the 12-month prevalence, anatomical distribution, and type/mechanism of lower-limb injuries, alongside the association between protective 

equipment use and injury occurrence. Accordingly, this study was designed to quantify common lower-limb injury patterns among taekwondo 

trainees aged 12–20 years in Karachi and to evaluate whether routine use of protective gear is associated with lower injury occurrence during 

training. We hypothesized that trainees who routinely use lower-limb protective equipment experience a lower prevalence of self-reported lower-

limb injuries over the preceding 12 months compared with trainees who do not routinely use such equipment. 

MATERIAL AND METHODS 

This study employed a cross-sectional observational design, selected to estimate the prevalence and patterns of lower-limb injuries and to examine 

their association with protective equipment use within a defined trainee population at a single time point, consistent with international 

recommendations for sports injury surveillance in youth athletes (9). The study was conducted across five established taekwondo academies located 

in Karachi, Pakistan, representing organized urban training settings with structured coaching and regular practice schedules. Data collection was 

carried out over a continuous 6–8-month period following institutional approval, ensuring adequate coverage of trainees enrolled during routine 

training cycles. 

The target population comprised male and female taekwondo trainees aged 12–20 years who had been actively training for a minimum of 6 months 

and no longer than 12 months at the time of recruitment. This age and experience window was selected to capture adolescent athletes with sufficient 

exposure to taekwondo-specific training loads while minimizing heterogeneity related to long-term elite participation or early attrition (10). 

Trainees were excluded if they had retired from active practice, reported pre-existing lower-limb injuries attributable to non-taekwondo trauma, 

or fell outside the predefined age range. Participants were selected from academy rosters using a simple random selection approach within each 

academy to reduce selection bias and enhance representativeness of the active trainee population. 

Recruitment was conducted on-site during scheduled training sessions. Eligible trainees and, where applicable, their parents or legal guardians 

were informed verbally and in writing about the study objectives, procedures, potential risks, and confidentiality safeguards. Written informed 

consent was obtained from all participants, with parental consent secured for minors, prior to data collection. Participation was voluntary, and 

trainees were informed of their right to withdraw at any stage without academic or training-related consequences, in accordance with ethical 

standards for research involving human participants (11). 

Data were collected using a structured taekwondo injury reporting questionnaire administered in person. The instrument captured demographic 

characteristics (age, sex), training exposure variables (duration of taekwondo participation), history of lower-limb injuries sustained during training 

over the preceding 12 months, anatomical site of injury, type of injury, and perceived injury mechanism. Injury was operationally defined as any 

self-reported musculoskeletal complaint affecting the lower extremity (foot, ankle, lower leg, knee, thigh, hip, or related structures) that occurred 

during taekwondo training and resulted in pain, discomfort, or functional limitation, irrespective of time loss or medical consultation, aligning with 

inclusive definitions commonly used in youth sports injury epidemiology (12). The questionnaire also assessed the routine use of lower-limb 

protective equipment during training, including shin guards, foot or instep protectors, and ankle supports, categorized dichotomously as routine 

use versus non-use. Muscle cramps experienced during the preceding three months were additionally recorded to capture training-related 

neuromuscular symptoms that may influence injury susceptibility (13). 

To reduce information bias, questionnaires were completed under researcher supervision, with standardized explanations provided for key terms 

such as injury type, anatomical location, and protective equipment. Recall bias was addressed by restricting injury reporting to a defined 12-month 

period and cramps to a 3-month period, consistent with recommended recall windows for self-reported sports injury data (9). Potential confounding 

related to age and sex was anticipated and accounted for in the analytical plan through stratified and adjusted analyses. 

The sample size of 120 trainees was determined a priori using a standard prevalence-based calculation approach, assuming an anticipated lower-

limb injury prevalence of approximately 50% among adolescent taekwondo trainees, a 95% confidence level, and a 5% margin of error, which 

yields adequate precision for cross-sectional estimates in sports epidemiology studies (14). This sample size also provided sufficient cell counts to 

permit exact statistical testing for categorical associations. 

Data were coded and entered into IBM SPSS Statistics version 24 (IBM Corp., Armonk, NY, USA) using double-entry verification procedures to 

ensure data integrity. Descriptive statistics were computed for all variables, with categorical data summarized as frequencies and percentages. The 

primary analytical comparison examined the association between routine use of protective equipment and the occurrence of lower-limb injury 

(yes/no) using Fisher’s exact test, selected due to small expected frequencies in contingency table cells. Effect sizes were estimated using odds 

ratios with corresponding 95% confidence intervals to quantify the strength and direction of associations. Secondary analyses explored associations 

between injury characteristics, demographic variables, and muscle cramps. Missing data were minimal and were handled using complete-case 

analysis. Statistical significance was defined a priori as a two-tailed p-value <0.05 (15). 

Ethical approval for the study was obtained from the relevant institutional ethics review body prior to commencement. All procedures conformed 

to the principles of the Declaration of Helsinki. Participant confidentiality was maintained through anonymized data coding and secure data storage, 

with access restricted to the research team. To support reproducibility, standardized data collection procedures, predefined variable definitions, 

and transparent statistical methods were applied consistently across all participating academies. 

RESULTS 

A total of 120 taekwondo trainees were included in the final analysis. The demographic characteristics of the study population are summarized in 

Table 1. Most participants were adolescents aged 12–16 years (75.0%), with males comprising 59.2% of the sample. This distribution reflects the 

predominance of early adolescent engagement in organized taekwondo training within the participating academies. The prevalence and anatomical 

distribution of lower-limb injuries sustained during training within the preceding 12 months are presented in Table 2. Overall, 63 trainees (52.5%) 

reported experiencing at least one lower-limb injury, while 57 (47.5%) reported no injury. Among injured trainees, the most frequently affected 
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anatomical sites were the foot (12.5%), lower leg (11.6%), and ankle (8.3%). Injuries involving the knee (5.0%) and hamstrings (4.1%) were less 

common, while other lower-extremity regions—including the pelvis, heel/Achilles, buttock, groin, and toe—were infrequently affected. The 

distribution of injury types and reported mechanisms is shown in Table 3. Bruises were the most commonly reported injury type (21.7%), followed 

by contusions (13.3%) and sprains (13.3%). Strains were less frequently observed (6.7%). Regarding mechanisms, attacking kicks accounted for 

nearly one-quarter of all reported injuries (24.2%), followed by blocking a kick (15.8%). Drill-related activities (8.3%) and falls (7.5%) were less 

frequent contributors. A substantial proportion of participants (44.2%) were unable to identify a specific mechanism, consistent with the 

multifactorial and dynamic nature of taekwondo training exposures. Painful muscle cramps experienced during the preceding three months were 

reported by 61 trainees (50.8%), as detailed in Table 4. Among those affected, cramps most commonly occurred 1–3 times per month (18.3%), 

followed by less than once per month (16.7%) and more than once per week (14.2%). Daily cramps were rare (1.7%). In terms of perceived 

severity, most trainees described cramps as painful (40.8%), while smaller proportions reported very painful (7.5%) or less painful (2.5%) episodes, 

indicating substantial inter-individual variability in neuromuscular symptom burden. Routine use of lower-limb protective equipment during 

training was reported by 52 trainees (43.3%), whereas 68 trainees (56.7%) indicated non-use. The association between protective equipment use 

and trainees’ belief in its effectiveness for injury prevention is presented in Table 5.  

Table 1. Demographic Characteristics of Taekwondo Trainees (n = 120) 

Variable Category n % 

Age Group (years) 12–16 90 75.0 
 >16 30 25.0 

Sex Male 71 59.2 
 Female 49 40.8 

Table 2. Prevalence and Anatomical Distribution of Lower-Limb Injuries in the Past 12 Months (n = 120) 

Injury Status / Body Region n % 

Any Injury   

Yes 63 52.5 

No 57 47.5 

Principal Body Part Injured   

None 57 47.5 

Foot 15 12.5 

Lower leg 14 11.6 

Ankle 10 8.3 

Knee 6 5.0 

Hamstrings 5 4.1 

Upper leg 3 2.5 

Pelvis 3 2.5 

Heel/Achilles 2 1.6 

Buttock 2 1.6 

Groin 2 1.6 

Toe 1 0.8 

Table 3. Types of Injuries and Mechanisms of Injury among Trainees (n = 120) 

Injury Type n % Injury Mechanism n % 

Bruises 26 21.7 Attack kick 29 24.2 

Contusion 16 13.3 Blocking a kick 19 15.8 

Sprain 16 13.3 Drills 10 8.3 

Strain 8 6.7 Fall 9 7.5 

None 54 45.0 None identified 53 44.2 

Total 120 100 Total 120 100 

Table 4. Prevalence, Frequency, and Intensity of Painful Muscle Cramps (n = 120) 

Variable Category n % 

Painful cramps (past 3 months) Yes 61 50.8 
 No 59 49.2 

Frequency of cramps (n = 61)    

 1–3 times/month 22 18.3 
 <1 time/month 20 16.7 
 >1 time/week (not daily) 17 14.2 
 Daily 2 1.7 

Pain intensity (n = 61)    

 Painful 49 40.8 
 Very painful 9 7.5 
 Less painful 3 2.5 
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Table 5. Association between Protective Equipment Use and Belief in Injury Prevention (n = 120) 

Protective Equipment Use Believe It Helps n (%) Believe It Does Not Help n (%) Odds Ratio (95% CI) 
p-

value 

Yes (n = 99*) 90 (90.9) 9 (9.1) 4.00 (1.18–13.55) 0.025 

No (n = 21*) 15 (71.4) 6 (28.6) Reference  

Total 105 15   

A significantly higher proportion of trainees who routinely wore protective equipment believed it to be effective compared with those who did not 

(Fisher’s exact p = 0.025). The estimated odds of perceiving protective gear as beneficial were approximately four times higher among users than 

non-users (odds ratio 4.00; 95% CI 1.18–13.55). Collectively, these findings demonstrate that lower-limb injuries are common among adolescent 

taekwondo trainees, with more than half reporting at least one injury within a 12-month period, predominantly affecting the foot, lower leg, and 

ankle. Injury mechanisms were largely contact-related, particularly during attacking and blocking kicks. Muscle cramps were also prevalent and 

frequently painful, suggesting an additional neuromuscular burden during training. Although fewer than half of trainees routinely used protective 

equipment, those who did were significantly more likely to perceive it as effective for injury prevention, highlighting a meaningful relationship 

between safety practices and injury-related perceptions that may influence behavior and compliance. 

 

Figure 1 Distribution of Injury Mechanism Categories among Taekwondo Trainees 

Figure 1 illustrates the proportional distribution of aggregated injury mechanism categories among taekwondo trainees based on reported injury 

mechanisms over the preceding 12 months. Contact-related mechanisms, comprising attacking kicks and blocking actions, accounted for 40.0% 

of reported injuries, underscoring the dominant role of direct lower-limb contact inherent to taekwondo training. Non-contact mechanisms, 

including drills and falls, represented a smaller proportion at 15.8%, suggesting that structured training activities and accidental events contribute 

less frequently to injury occurrence. Notably, a substantial proportion of injuries (44.2%) were classified as having unidentified mechanisms, 

highlighting the complex, multifactorial nature of injury causation in dynamic martial arts environments and the potential influence of 

cumulative microtrauma, fatigue, or recall limitations. Clinically, this distribution emphasizes the need for targeted preventive strategies 

addressing high-impact contact actions while also improving injury awareness and reporting accuracy to better inform injury surveillance and 

risk mitigation efforts.  

DISCUSSION 

The present study provides a comprehensive overview of lower-limb injury patterns, muscle cramp prevalence, and the role of protective equipment 

among adolescent taekwondo trainees in an urban Pakistani setting. The findings demonstrate that more than half of the trainees sustained at least 

one lower-limb injury within a 12-month period, reinforcing the notion that taekwondo training, even outside formal competition, carries a 

substantial injury burden for youth participants. This prevalence aligns with prior epidemiological studies conducted in amateur and youth 

taekwondo populations, which similarly report injury rates ranging from approximately 45% to over 60% annually, particularly during training 

sessions rather than competitions (8,15). Such consistency across diverse settings underscores the intrinsic injury risk associated with the sport’s 

biomechanical demands and training structures. 

Anatomically, injuries were predominantly localized to the foot, lower leg, and ankle, findings that mirror earlier reports identifying the distal 

lower extremity as the most vulnerable region in taekwondo athletes (3,10,15). The emphasis on rapid kicking techniques, repeated impact with 

opponents or protective targets, and frequent blocking maneuvers places concentrated mechanical stress on these segments, predisposing them to 

contusions, bruises, and ligamentous injuries. While some studies have identified the ankle or knee as the most commonly injured site, particularly 

in elite or older cohorts, the prominence of foot and lower-leg injuries in the current adolescent sample may reflect developmental factors such as 

incomplete musculoskeletal maturation, footwear characteristics, and technique refinement during early training years (4,6). These observations 

suggest that injury patterns may evolve with age, experience, and training intensity, highlighting the importance of age-specific injury surveillance. 

In terms of injury type, bruises, contusions, and sprains constituted the majority of reported injuries, indicating that most injuries were mild to 

moderate in severity. This distribution is consistent with previous prospective and retrospective analyses, which describe contact-related soft tissue 
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injuries as the dominant injury phenotype in taekwondo (9,13). Strains were comparatively uncommon in this cohort, a finding that may be 

attributable to the relatively young age of participants, who typically exhibit greater muscle elasticity and recovery capacity than older athletes. 

The predominance of contact-related injuries is further supported by the mechanism analysis, which identified attacking kicks and blocking actions 

as the leading contributors. These findings corroborate biomechanical and observational studies demonstrating that sparring and contact drills 

generate the highest external loads and injury risk due to high-velocity limb movements and collision forces (14,16). 

A notable observation in this study was the high proportion of injuries for which trainees were unable to identify a specific mechanism. Similar 

findings have been reported in prior research and may reflect the cumulative nature of training-related microtrauma, the rapid and complex 

sequence of movements in taekwondo, or limitations inherent to retrospective self-reporting over extended recall periods (8,10). This underscores 

the multifactorial etiology of many sports injuries and highlights the need for improved athlete education regarding injury recognition, as well as 

more systematic injury surveillance systems within training environments. 

Beyond acute injuries, the study revealed that muscle cramps were experienced by approximately half of the trainees within the preceding three 

months, with a substantial proportion describing these episodes as painful or very painful. Although muscle cramps are often underreported in 

sports injury research, their high prevalence in this cohort suggests a meaningful neuromuscular burden associated with taekwondo training. 

Potential mechanisms include repetitive high-intensity lower-limb activity, neuromuscular fatigue, dehydration, and electrolyte imbalance, all of 

which have been implicated in cramp pathophysiology (7,27). Clinically, frequent or painful cramps may impair training quality, compromise 

technique, and indirectly increase injury risk, indicating that cramp prevention strategies—such as adequate hydration, conditioning, and recovery 

protocols—should be integrated into youth training programs. 

With respect to protective equipment, fewer than half of the trainees reported routine use during training, despite widespread acknowledgment of 

its protective value. This finding is consistent with earlier studies documenting suboptimal compliance with protective gear in martial arts training 

settings, particularly outside competition contexts where enforcement may be less stringent (19,24). Importantly, trainees who routinely used 

protective equipment were significantly more likely to believe in its effectiveness for injury prevention. While the cross-sectional design precludes 

causal inference, this association suggests that attitudes and beliefs may play a critical role in shaping safety behaviors. It also points to a potential 

feedback loop whereby positive perceptions reinforce compliance, which may, in turn, influence injury experiences over time. 

From a clinical and practical standpoint, these results have several implications. Coaches and trainers should prioritize injury prevention strategies 

that address the high-risk actions identified in this study, particularly attacking and blocking kicks. Emphasis on proper technique, progressive 

load management, and neuromuscular conditioning may help reduce the frequency of contact-related injuries. Additionally, fostering a safety-

oriented culture that normalizes routine protective equipment use during training—not solely during competitions—could enhance compliance 

and potentially mitigate injury risk. Educational interventions targeting both trainees and parents may be especially valuable in adolescent 

populations, where perceptions and habits are still forming. 

The study also possesses notable strengths, including its focus on an understudied population, the inclusion of both male and female trainees, and 

the comprehensive assessment of injury patterns, mechanisms, cramps, and safety practices within real-world training environments. However, 

several limitations warrant consideration. The cross-sectional design limits causal interpretation, and reliance on self-reported data introduces the 

possibility of recall and reporting bias. The sample was drawn from selected urban academies, which may limit generalizability to rural settings 

or different training systems. Additionally, unmeasured confounders such as training frequency, sparring intensity, belt rank, and previous injury 

history could have influenced the observed associations. 

Future research should build on these findings through longitudinal designs that track injury incidence prospectively and evaluate the effectiveness 

of specific protective equipment types under controlled conditions. Incorporating objective exposure measures, biomechanical assessments, and 

standardized injury definitions would further enhance methodological rigor. Gender- and age-stratified analyses may also elucidate differential 

risk profiles and inform tailored prevention strategies. Collectively, such efforts would contribute to a more robust evidence base for safeguarding 

the health and performance of young taekwondo practitioners. 

CONCLUSION 

In conclusion, lower-limb injuries were common among taekwondo trainees aged 12–20 years in Karachi, with over half reporting at least one 

training-related injury in the preceding 12 months and the foot, lower leg, and ankle emerging as the most frequently affected sites, while bruises, 

contusions, and sprains predominated and were most often linked to contact-based actions such as attacking and blocking kicks; additionally, 

painful muscle cramps affected approximately half of trainees over the prior three months, indicating a relevant neuromuscular symptom burden 

alongside injury occurrence. Although routine protective equipment use during training was suboptimal, trainees who reported using protective 

gear were significantly more likely to endorse its preventive value, reinforcing the need for structured safety education, consistent enforcement of 

protective practices, and training interventions that emphasize technique refinement, load management, hydration, and recovery to support 

adolescent athlete safety and sustained participation. 
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