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This study investigated the effects of a structured two-week exercise intervention 

combining wrestling drills, resistance training, and high-intensity interval training 

(HIIT) on body composition and performance metrics in adolescent wrestlers aged 

15-19 years. Twenty male wrestlers from Soltanieh city were divided into 

experimental and control groups. The experimental group underwent a structured 

exercise intervention including resistance training (once weekly at 50-55% 1RM), 

HIIT (four to five 35-meter sprints), and speed training (50-meter sprints), alongside 

regular wrestling drills. Body composition (weight, BMI, body fat percentage) and 

performance metrics (power, strength, fatigue index) were assessed pre- and post-

intervention. Analysis of covariance revealed significant improvements in the 

experimental group for weight reduction (F(1,17)=8.24, p=0.007, η²=0.182), body 

fat percentage (F(1,17)=15.63, p<0.001, η²=0.297), power output (F(1,17)=12.81, 

p=0.001, η²=0.257), strength (F(1,17)=9.45, p=0.004, η²=0.203), and fatigue 

resistance (F(1,17)=8.32, p=0.006, η²=0.183). BMI changes remained non-

significant between groups (F(1,17)=2.87, p=0.098, η²=0.072). The structured 

exercise intervention effectively improved body composition while maintaining or 

enhancing performance metrics in adolescent wrestlers. The significant 

improvements in power output, strength, and fatigue resistance, concurrent with 

weight reduction, suggest this approach as a viable alternative to traditional rapid 

weight loss methods. These findings provide valuable insights for developing 

evidence-based weight management protocols that prioritize both performance and 

athlete health. 

Keywords: Adolescent Wrestling; Weight Management; Exercise Intervention; Body 

Composition; Athletic Performance 

1. Introduction 

restling demands exceptional physiological 

adaptations, combining high-intensity intermittent 

efforts with strict weight category requirements (1). In 

competitive wrestling, weight management has become 

increasingly critical, particularly among adolescent athletes 

aged 15-19 years, where approximately 68% engage in pre-

competition weight manipulation (2, 3). The prevalent 

practice of "weight cutting" typically involves reducing 5-

10% of body mass within brief periods, creating a complex 

challenge in balancing competitive advantage with 
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performance maintenance (4). The physiological impact of 

rapid weight loss significantly affects body composition and 

athletic performance metrics. Recent research indicates that 

acute weight reduction primarily results in water and 

glycogen depletion, potentially compromising lean muscle 

mass when proper nutritional protocols are not maintained 

(5). Studies demonstrate that a 5% body mass reduction can 

lead to a 7.6% decrease in lean muscle mass, with 

considerable variability in fat percentage changes during 

rapid weight loss periods (6, 7). These alterations directly 

impact performance capabilities, with power output showing 

reductions up to 15% following aggressive weight cutting 

protocols (8).  

Performance parameters in wrestling, specifically power, 

strength, and fatigue resistance, serve as crucial indicators of 

competitive readiness (9). Recent investigations have 

revealed that rapid weight loss methods can significantly 

impair these performance metrics, with power output 

decreasing by up to 12% during weight cutting phases (8, 

10). The fatigue index, particularly crucial in maintaining 

consistent performance throughout matches, shows marked 

deterioration when aggressive weight management 

strategies are employed (10). Traditional weight loss 

methods in wrestling often incorporate severe food and fluid 

restrictions, leading to significant physiological impairments 

(11). Approximately 40% of wrestlers using aggressive 

weight cutting methods experience substantial decrements in 

both training quality and competition performance (8). 

These approaches frequently result in decreased glycogen 

stores, electrolyte imbalances, and compromised hormone 

function, particularly concerning in adolescent athletes 

whose endocrine systems are still developing (12). 

Alternative approaches emphasizing structured training 

modifications and graduated weight loss protocols have 

demonstrated superior outcomes in maintaining 

performance capabilities (13). High-intensity interval 

training and circuit-based conditioning programs, when 

properly Periodized, facilitate weight loss while preserving 

or enhancing performance parameters (14).  

Research examining body composition changes during 

exercise-focused weight loss protocols shows more 

favorable outcomes in terms of lean mass preservation and 

performance maintenance compared to traditional rapid 

weight loss methods (15). Comparative analysis of existing 

research reveals varying approaches to weight management 

in wrestling, with mixed results regarding performance 

preservation (16). While some studies support gradual, 

training-focused methods, others suggest that properly 

monitored rapid weight loss can be effective when 

implemented correctly. However, the diversity in 

methodological approaches and outcome measures presents 

a critical gap in understanding the optimal balance between 

weight management and performance preservation, 

particularly in adolescent wrestlers (17).  

This study aims to investigate the effects of a structured 

weight loss program, combining increased physical activity 

with monitored dietary modification, on body composition 

(weight, body mass index, fat percentage) and performance 

metrics (power, strength, and fatigue index) in wrestlers 

aged 15-19 years. The research addresses the crucial need 

for evidence-based weight management protocols that 

maintain competitive performance while ensuring the health 

and safety of young athletes. 

2. Methods and Materials 

2.1. Participants 

Twenty adolescent male wrestlers, aged 15 to 19 years, 

from Soltanieh city were randomly assigned into control and 

experimental groups (n=10 for each group) for this quasi-

experimental study, which employed a pre-test and post-test 

design (Table 1). Participants voluntarily provided their 

medical history and personal information by completing 

medical history (18) and food frequency (19) questionnaires 

after agreeing to participate and providing informed consent 

(parental/guardian consent was obtained for participants 

under 18 years old). Convenience and purposive sampling 

methods were employed for participant selection. The 

inclusion criteria were as follows: 

• Adolescent wrestlers aged 15 to 19 years 

• Residents of Soltanieh city 

• Willingness to participate and provide informed consent 

• No history of chronic diseases, metabolic disorders, or 

conditions that may affect the study outcomes 

• No current use of medications or supplements that could 

interfere with the study interventions or measurements 

• Meeting the required body fat percentage range for 

randomization into intervention groups 

https://portal.issn.org/resource/ISSN/2981-2569
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Exclusion criteria included withdrawal of consent, non-

compliance with the study protocol, development of medical 

conditions or adverse events, significant changes in lifestyle 

factors, missing assessments or measurements, and other 

circumstances deemed appropriate by the researchers. 

Table 1 

Participant demographic characteristics 

Variable Groups age (years) height (cm) weight (kg) BMI (kg/m2) 

Control 15.50±1.84 168.20±9.78 61.57±8.00 22.48±5.20 

Experiment 16.10±2.18 171.20±7.93 65.36±9.44 22.70±3.42 

2.2. Study Design and Protocols 

Baseline assessments were conducted, including 

anthropometric measurements of stature and one-repetition 

maximum (1RM) strength assessment. Dietary intake was 

evaluated using a validated 168-item food frequency 

questionnaire, which informed the development of 

individualized meal plans for the intervention period. 

2.3. Diet 

Participants were instructed to maintain their food plan 

from the last two weeks during the training protocol. 

2.4. Exercise Intervention 

Participants underwent a two-week structured exercise 

intervention, consisting of wrestling drills, resistance 

training, high-intensity interval training (HIIT), and speed 

training, in addition to their regular weekly wrestling drills. 

The exercise program was implemented with specific 

training sessions on Saturdays, Mondays, and Wednesdays, 

and one rest day per week (Fridays). Wrestling drills, 

including technical exercises and movements, were 

performed three days per week (Sundays, Tuesdays, and 

Thursdays).  

Resistance training was conducted once a week and 

incorporated various exercises such as squats, bench press, 

standing shoulder press, leg extensions, and weightlifting 

movements. The training followed a circuit format with five 

stations, allowing one minute of rest between stations and 

three minutes between circuits. Participants performed 15 

repetitions at each station. The exercises were organized as 

follows: station one - bench press, station two - leg 

extensions, station three - standing shoulder press, station 

four - squats, and station five - weightlifting. The training 

intensity was carefully modulated, starting at 50% of one-

repetition maximum (1RM) in the first week and progressing 

to 55% of 1RM in the second week (20). 

High-intensity interval training (HIIT) was included 

into the exercise program once a week. In the first week, 

participants performed two sets of four 35-meter sprints at 

maximum effort, with a brief rest period of 10 seconds 

between each sprint. The HIIT routine was progressed in the 

second week, consisting of two sets of five 35-meter sprints 

at maximum effort, maintaining the same rest interval of 10 

seconds between sprints (20).  

Speed training was implemented once a week as part of 

the exercise regimen. During the first week, participants 

performed two sets of four 50-meter sprints, with a rest 

interval of 15 seconds between each sprint and two to three 

minutes of rest between sets. In the second week, the routine 

was progressed to two sets of five 50-meter sprints, 

maintaining the same rest intervals. Each speed training 

session included a 10-minute warm-up and cool-down 

period, ensuring proper preparation and recovery for the 

participants (20, 21). 

Dynamic Strength Test: This method involves weight 

displacement and joint movement, utilizing the one-

repetition maximum (1RM) test. The 1RM strength for both 

squat and bench press exercises was calculated using the 

Brzycki equation (22). 

1RM = Weight × (36 / (37 - Repetitions)) 

The subjects' 1RM strength was calculated using a weight 

that they could not lift for more than 10 repetitions in squat 

https://portal.issn.org/resource/ISSN/2981-2569
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exercises, according to the Brzycki equation. For the squat 

exercise execution: The subject stands with feet shoulder-

width apart, places the selected barbell (maximum weight 

that can be moved for 10 repetitions) behind the neck, holds 

it with both hands, and begins the movement (knees bend 

and return to starting position). The 1RM strength was then 

calculated using the Brzycki equation. 

Rope Climbing Test: To design this test, we first 

measured the upward displacement achieved by wrestlers 

within a five-second period. We calculated the mean 

displacement distance (2.50 meters) from all wrestlers' 

performances, which was then used as a fixed displacement 

measure for the test. Each subject performed six rope climbs 

with ten-second rest intervals between attempts, and the 

climbing time was measured for each trial. The recorded 

times were input into the following equation, derived from 

force, acceleration, and displacement relationships, similar 

to the RAST test methodology (23) 

Power = Displacement × Gravitational Acceleration (9.8) 

× Weight ÷ Time of Displacement 

The highest power output was recorded as maximum 

power, the lowest as minimum power, and the average of six 

repetitions was considered the mean power. 

Body Composition Analysis: Subjects' body 

composition was measured using a Body Composition 

Analyzer (Bodecoder model) manufactured in China. 

During measurements, subjects were instructed to void their 

bladder (emphasized by the examiner before each weighing), 

wear minimal clothing (sports shorts and t-shirt), and 

remove footwear before stepping onto the device. Weight 

measurements were taken daily throughout the weight 

reduction period. 

2.5. Statistical Analysis 

Data normality was assessed using the Shapiro-Wilk test. 

Analysis of Covariance (ANCOVA) and paired t-tests were 

conducted for data analysis. Statistical analyses were 

conducted using IBM SPSS version 26 software, with 

statistical significance set at p < 0.05. Figures were 

generated using Microsoft Excel 2016. 

 

 

3. Findings and Results 

Analysis of covariance (ANCOVA) revealed significant 

differences across multiple parameters. Weight (Figure 1-A) 

analysis showed significant differences between groups (F 

(1,17) = 8.24, P = 0.007, η² = 0.182), with the experimental 

group demonstrating more substantial reductions (from 

65.36 ± 9.44 to 61.09 ± 6.44 kg) compared to the control 

group (from 66.31 ± 8.00 to 65.31 ± 7.21 kg). The body mass 

index (BMI) (Figure 1-B) analysis revealed no statistically 

significant differences between groups (F (1,17) = 2.87, P = 

0.098, η² = 0.072), though numerical differences were 

observed in both groups. Body fat percentage (Figure 1-C) 

analysis indicated highly significant differences between 

groups (F (1,17) = 15.63, P < 0.001, η² = 0.297), with the 

experimental group showing marked reductions from 17.33 

± 4.23% to 14.33 ± 3.23%, while the control group 

maintained relatively stable values (18.20 ± 5.12% to 18.10 

± 4.01%).  

Performance metrics demonstrated notable 

improvements in several areas. Power output (Figure 2-D) 

analysis showed significant between-group differences (F 

(1,17) = 12.81, P = 0.001, η² = 0.257), with the experimental 

group exhibiting substantial improvements from 98.30 ± 

43.07 to 117.51 ± 57.40 m².Kg. S, while the control group 

showed minimal change (101.20 ± 5.12 to 99.20 ± 5.12 

m².Kg. S). Strength (Figure 2-E) measurements also 

revealed significant differences between groups (F (1,17) = 

9.45, P = 0.004, η² = 0.203), with the experimental group 

showing improvements from 60.29 ± 10.12 to 66.11 ± 10.29 

m².Kg. S, while the control group exhibited a slight decrease 

(59.10 ± 12.01 to 58.01 ± 6.99 m².Kg. S). The fatigue index 

analysis(Figure 2-F)  demonstrated significant differences 

between groups (F(1,17) = 8.32, P = 0.006, η² = 0.183), with 

the experimental group showing improved fatigue resistance 

(590.04 ± 85.01 to 581.05 ± 98.25 RPE) compared to the 

control group, which showed a slight increase in fatigue 

measures (592.09 ± 78.14 to 594.05 ± 89.44 RPE). Table 2 

presents the mean ± standard deviation (SD) of the variables 

for both the control and experimental groups during the pre-

test and post-test phases. 

https://portal.issn.org/resource/ISSN/2981-2569
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Figure 1 

Comparison of groups in body composition 

 

Figure 2 

Comparison of groups in Performance 
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Table 2 

Mean ± standard deviation for all variables in the pre-test and post-test phases 

 

Overall, the intervention demonstrated the largest effect 

size for body fat percentage (η² = 0.297), followed by power 

output (η² = 0.257) and strength (η² = 0.203). These findings 

suggest that the intervention program was particularly 

effective in improving body composition and performance 

parameters, with significant positive impacts on weight 

management, power output, strength development, and 

fatigue resistance, while BMI changes remained statistically 

non-significant between groups. 

4. Discussion and Conclusion 

The primary purpose of this research was to investigate 

the effects of a structured exercise intervention program on 

body composition and performance metrics in adolescent 

wrestlers aged 15-19 years. Our results demonstrated 

significant improvements in body composition parameters 

and performance metrics in the experimental group 

compared to the control group, particularly in weight 

reduction, body fat percentage, power output, strength 

measurements, and fatigue resistance, while BMI showed 

non-significant changes between groups. These findings 

align with several recent studies in combat sports. Barley et 

al. (24) demonstrated that structured training modifications 

resulted in superior outcomes for weight management while 

preserving performance capabilities (24). Similarly, 

Franchini et al. (25) reported that gradual, training-focused 

weight loss methods led to better performance preservation 

compared to traditional rapid weight loss approaches (25). 

Additionally, Evans (26) observed that properly periodized 

training programs combining resistance and high-intensity 

interval training resulted in favorable body composition 

changes while maintaining or improving performance 

metrics in combat sport athletes (26). However, our findings 

partially contradict those reported by Sarabia et al.(27), who 

observed more substantial decrements in power output and 

strength following similar weight reduction protocols (27). 

Additionally, Kim et al.(7) reported greater performance 

decrements in their study population(7). These discrepancies 

might be attributed to differences in intervention 

methodologies, population characteristics, and the rate of 

weight reduction implemented. The mechanism underlying 

the effectiveness of our intervention can be explained 

through several specialized pathways. According to the 

findings of Zhong et al.(2) the combination of wrestling 

drills and resistance training promotes favorable adaptations 

in muscle metabolism and body composition through 

enhanced fat oxidation while preserving lean muscle mass 

(2). The improvement in performance metrics can be 

attributed to the progressive nature of the training protocol, 

which allowed for proper adaptation and super 

compensation (26). The maintenance of strength and power 

output during weight reduction may be explained by the 

neural adaptations and improved motor unit recruitment 

patterns that occur during structured resistance training (28).  

Furthermore, Artioli et al. (29) suggest that the preservation 

of performance capabilities during weight loss is highly 

dependent on maintaining proper training intensity and 

volume, which our protocol successfully implemented (29). 

Variable Groups Mean±SD 

Pretest Posttest 
Weight (kg) Experiment 65.36±9.44 61.09±6.44 

Control 66.31±8.00 65.31±7.21 

BMI (kg/m2) Experiment 22.36±4.44 21.01±7.23 

Control 22.89±5.12 22.04±6.01 
Body fat (%) Experiment 17.33±4.23 14.33±3.23 

Control 18.20±5.12 18.10±4.01 

Power (m2.kg.s) Experiment 98.30±43.07 117.51±57.40 
Control 101.20±41.02 99.20±39.33 

Strength (m2.kg.s) Experiment 60.29±10.12 66.11±10.29 

Control 59.10±12.01 58.01±6.99 

fatigue index (RPE) Experiment 590.04±85.01 581.05±98.25 
Control 592.09±78.14 594.05±89.44 
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 Kheirandish et al.                                                                                                                                                                                    Health Nexus 3:2 (2025) 84-92 

 

 
E-ISSN: 2981-2569 

90 

Variations in results between studies can be attributed to 

several factors. Sundgot-Borgen et al.(30) suggest that 

individual responses to weight management protocols can 

vary significantly based on factors such as training history, 

genetic predisposition, and hormonal profiles(30). 

Additionally, Burke et al.(31) emphasize the importance of 

considering relative energy availability during weight 

reduction periods, which can significantly impact 

performance outcomes(31). The differential responses 

observed in our study compared to others might also be 

explained by the specific characteristics of our adolescent 

population and the carefully monitored progression of 

training intensity, as highlighted by Franchini et al.(25). Our 

findings regarding fatigue resistance improvements align 

with recent work by Reale et al. (32), who demonstrated that 

properly structured training programs can enhance work 

capacity even during weight reduction periods. This is 

particularly significant given the challenges of maintaining 

performance during weight management phases, as 

discussed by Timpmann et al.(33). The implications of our 

findings are substantial for coaching practice and athlete 

preparation. As suggested by Pettersson et al.(34), 

implementing structured exercise interventions during 

weight management periods may provide a more sustainable 

approach to making weight while maintaining competitive 

readiness. This is particularly crucial for adolescent athletes, 

where proper development and performance preservation 

are essential considerations, as emphasized by Durguerian et 

al.(34). Several limitations should be considered when 

interpreting these results. The relatively small sample size 

and short intervention duration may limit the generalizability 

of our findings. The study was also conducted in a single 

geographic location, potentially limiting its external validity. 

Additionally, the inability to control all aspects of 

participants' dietary intake outside the intervention period 

may have influenced the results, as noted by Barley et 

al.(11). Future research should address these limitations 

through larger-scale, multi-center studies with longer 

intervention periods and more stringent dietary controls. In 

conclusion, this study demonstrates that a structured 

exercise intervention program can effectively improve body 

composition and performance metrics in adolescent 

wrestlers while maintaining competitive readiness, 

suggesting its potential as a safer alternative to traditional 

rapid weight loss methods, particularly for developing 

athletes. 

Conclusion 

This study demonstrates that a carefully structured 

exercise intervention combining wrestling drills, resistance 

training, and high-intensity interval training can effectively 

manage weight while maintaining or improving 

performance metrics in adolescent wrestlers. The 

maintenance of strength and power output during weight 

reduction is particularly significant for competitive success 

in wrestling, where these attributes directly influence match 

performance. The improved fatigue resistance observed in 

the experimental group further supports the efficacy of this 

approach, indicating enhanced work capacity crucial for 

maintaining performance throughout competitions. These 

results have important implications for coaches and 

practitioners working with adolescent wrestlers, 

demonstrating that weight management goals can be 

achieved without compromising athletic performance when 

using properly structured training protocols. 
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