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ABSTRACT 

Introduction: In India, wrestling is a beloved sport that has been performed since ancient times. 

Traditionally, it has been known as "Pehlwani" and is performed on a field of dug soil in akhadas. The 

prevention of high-level performance and athletic injuries prior to sporting loads is achieved by 

performing the proper exercises. Exercise is a method used in sporting activities to increase an athlete's 

ability. 

Purpose: The research might provide criteria to recognize capability in games and developing 

corrective and quality training plans. 

Objective: To evaluate the effect of cross fit training on cardiorespiratory fitness in female wrestler. 

Methodology: The present study was a case study conducted on female wrestler at sports academy in 

Hisar, Haryana. The anthropometric traits of the participants included age (18 years), weight (52kg) and 

height (158cm) were measured at the baseline visit. The cross fit training were given for 3 days a week 

for alternate days for 6 weeks. The subject performed a graded treadmill exercise test to estimate VO₂ 

max. 

Results: To evaluate the effectiveness of cross fit training, mean changes from baseline to end of the 

study in VO₂ max were taken into consideration as the main outcome. The cross fit training 

significantly improved Vo₂ max (pre training=53.48± 4.60 and post training=65.45± 4.67).  

Conclusion: After six weeks of CrossFit training, the female wrestler showed a significant 

improvement in VO₂ max, indicating better cardiorespiratory fitness and enhanced athletic performance 

potential. 
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Introduction 

Wrestling is a popular sport that has been practiced since ancient times in India. It has historically been 

called "Pehlwani" and is carried out in an akhadas field of excavated earth (Agarwal et al., 2020). By 

doing the right exercises before sporting loads, high-level performance and athletic injuries can be 

avoided. Professional and governmental organizations have been highlighting the value of physical 

activity in recent years, as well as its role in health maintenance, improvement, and prevention (Garber 

et al. 2011; Kliszczewicz et al., 2014). Exercise is a strategy used in athletics to improve an athlete's 

performance. 

 

CrossFit is a group-based high-intensity interval training (HIIT) program that combines strength and 

aerobic workouts with an emphasis on functional (multi-joint) motions, among all these new 

"tendencies" or activities (Smith et al., 2013; Jaime et al., 2015). 

The metabolic and cardiovascular reactions to the CrossFit workout. CrossFit is a rapidly expanding 

fitness sport that may be used for both recreational and general exercise training. Numerous aspects of 

health, including skeletal muscle strength, cardio-respiratory function, and metabolic management, 

have been demonstrated to improve with physical activity (Garber et al., 2011). 

A significant portion of this expansion can be ascribed to alleged claims of quick weight loss and 

improved cardiovascular capacity (Smith et al., 2013), in addition to providing a variety of quick 

workouts. (Kliszczewicz and colleagues., 2014). CrossFit states that programming must include both 

resistance (such as deadlift, power clean, snatch, etc.) and endurance (such as running, rowing, cycling, 

etc.) modalities in a single bout in order to train across a wide spectrum of physical fitness components 

(such as strength, power, and endurance) within one exercise scheme (Glassman 2002; Glassman 

2007). 

CrossFit has become popular for a number of reasons, including its easy programming accessibility, 

low time investment, and greater level of enjoyment than traditional training (Heinrich et al., 2014). 

Nevertheless, not much study has been done to record the physiological reactions during CrossFit 

exercises, despite its popularity in the fitness community. Accordingly, studies have demonstrated that 

CrossFit produces both a large increase in fitness levels (i.e., aerobic and anaerobic performance) and a 

high acute cardiovascular training response (Paine et al., 2010; Smith et al., 2013; Butcher et al., 2015; 

Jaime et al., 2015). 

CrossFit WODs typically employ one of two training structures: 1) the maximum number of series (or 

rounds) performed in a set amount of time, also referred to as "as many repetitions as possible" 

(AMRAP); and 2) a "all-out" session with a set number of rounds completed in the shortest amount of 

time within a time cap, also referred to as "round for time" (RFT) (Timon et al., 2019; Forte et al., 

2022). Although both AMRAP and RFT structures must withstand significant energy demands, little is 

known about how they specifically affect cardiovascular and metabolic responses. 

Few studies have examined how various CrossFit WODs affect physiological variables as heart rate, 

blood lactate concentration, rate of perceived effort, and Vo₂ (Kliszczewicz et al., 2014; Butcher et al., 

2015; Mate et al., 2017; Mate et al., 2018; Tibana et al., 2018; Forte et al., 2022). By using high-

intensity exercises and metabolic conditioning, which test the cardiovascular system and promote 

endurance, CrossFit training dramatically enhances cardiorespiratory fitness. Preventing high-level 

performance and athletic injuries before sporting loads is accomplished by performing the appropriate 

exercises. These workouts raise heart rate, increase oxygen consumption, and enhance the body's 

capacity to deliver oxygen to muscles and eliminate waste products (Gelen et al., 2012; Ari et al., 

2021). 

Exercise is a technique used in sports to improve an athlete's performance, emphasizing their ability to 

achieve the time limit and their systematically gained skills (Busch et al., 2013). Power, velocity, 

endurance, accuracy, agility, balance, coordination, cardiovascular endurance, flexibility, and strength 

are the ten key components that are commonly included in cross-fit training (Butcher et al., 2015; 

Caloglu et al., 2020). 
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Purpose 

While the majority of research has focused on the technical and tactical maneuvers and competitive 

activities of skilled and elite fighters (Basar 2014; Demirkan et al. 2014; Arakawa et al. 2020; 

Cieslinski et al., 2021), it is still important to address the issue of enhancing wrestlers' functional 

readiness and physical fitness during the initial stages of basic training. The study's findings may offer 

standards for identifying skill in sports and gaming. It could help athletes, personal trainers, and 

physiotherapists create high-quality training in addition to creating remedial training plans. Trainers 

and athletes may benefit from the study's insights on physical fitness components, such as 

cardiorespiratory fitness. 

Material and Methods 

The present study was a case study conducted on female wrestler at sports academy in Hisar, Haryana. 

Ethical approval for the study was obtained. Before participating, the subject read and signed an 

informed consent statement.We obtained the data during two phases, the baseline and after the training. 

The anthropometric traits included body weight, height, and the physical fitness were measured at the 

baseline visit.The participant in the present study has weight 52kg and 158cm height and  performed a 

graded treadmill exercise test to estimate Vo₂ max. The cross fit training were given for 3 days a week 

for alternate days for 6 weeks.  

Procedure of the training:  

The participants in the "Cindy" model used their body weight to complete five chin-ups, ten push-ups 

and fifteen squats without breaks for a total of twenty minutes. Participants in the "Fran" model 

executed a chin-up combo of a military press in a station technique and a front squat with two 10 kg 

dumbbells. The station started with 21 consecutive chin-ups after executing 21 front squats with the 

military press. After that, three series of 15, 9 and 2 repetitions of the identical exercise were done 

(Partridge et al., 2014; Butcher et al., 2015; Caloglu et al., 2020). 

A) Cross fit Training (1st and 2nd Week) (Beilke et al., 2012): 

The training program including 10 stations (1. Tire& sledgehammer (10 kg), 2.Crunch, 3.Burpee, 

4.Hiper extension, 5.TRX- rowing, 6.Ab Roller crunch, 7.Rope swinging (each rope weight; 12 kg), 

8.Tire flips (28 kg), 9.Skipping rope, 10.Dynamic plank stations) have been created. The participants 

have performed the movements according to movement rank in the stations. After the defined station 

has been implemented for 30 seconds, they have switched to the other station. The participants have 

made the performance in all stations 5 sets have been implemented in total 1-2 minutes rest between the 

sets has been given. 

B) Cross fit Training (3rd and 4th Week) (Beilke et al., 2012): 

The training program including 9 stations (1. Tire& sledgehammer (10 kg), 2.Crunch, 3.Burpees box 

jump over, 4.Hiper extension, 5.Ring dips, 6.Ab Roller crunch, 7.Rope swinging (each rope weight; 12 

kg), 8.Air squat, 9.Dynamic plank stations) created by the participants has been performed circularly.  

After the defined station has been implemented for 45 seconds, they have switched to the other station. 

The participants have made the performance in all stations 6 sets have been implemented in total 1-2 

minutes rest between the sets has been given.  
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C) Cross fit Training (5th and 6th Week) (Beilke et al., 2012): 

 The training program including 10 stations (Tire& sledgehammer (10 kg), 2.Hiper extension 

3.Walking lunge (20 kg dumbbell on both hands), 4.Crunch, 5.Push Press (Olympic Bar + place; 25 

kg), 6.Box jumps (40 cm), 7. TRX push up, 8.Ab Roller crunch, 9. Rope swinging (each rope weight; 

12 kg), 10. Tire flips (28 kg)) created by the participants has been performed circularly. After the 

defined station has been implemented for 45 seconds, they have switched to the other station. The 

participants have made the performance in all stations. 6 sets have been implemented in total1-2 

minutes rest between the sets has been given.  

Result 

 

Outcome measure Pre-test Post-test 

Cardiorespiratory fitness 

(Vo₂ max) 

53.48± 4.60  65.45± 4.67.  

Table: 1.1 

The wrestler’s VO₂ max improved significantly after 6 weeks of CrossFit training. This means her 

aerobic capacity and endurance improved, and her body became more efficient at using oxygen during 

exercise. The increase of about 12 ml·kg⁻¹·min⁻¹ (around 22% improvement) shows a strong positive 

effect of CrossFit training on her fitness. 

Discussion 

Wrestling is a physically demanding sport that relies heavily on anaerobic energy systems, with key 

performance determinants including strength, speed, flexibility, coordination, and both muscular and 

cardiovascular endurance (Akgun et al., 1986; MacDougall et al., 1993; Gokdemir et al., 2000; Alpay 

et al., 2006; Drake et al., 2018). In recent years, high-intensity functional training programs like 

CrossFit have gained attention for their potential to improve multiple fitness domains relevant to 

combat sports, yet limited research has focused specifically on wrestlers. 

The present study showed a significant improvement in the subject’s VO₂ max following a 6 -week 

CrossFit training protocol. This finding indicates enhanced aerobic capacity, which plays a critical role 

in supporting recovery between high-intensity efforts, delaying fatigue, and improving overall 

endurance. These results support earlier findings that consistent CrossFit training performed 2–3 times 

per week can produce meaningful cardiovascular adaptations (Smith et al., 2013). 

CrossFit's structure—integrating resistance and metabolic conditioning in varied formats like AMRAP 

or RFT—places substantial demand on the cardiovascular and muscular systems (Forte et al., 2022). 

The use of multi-joint, functional movements, as incorporated in this study (e.g., tire flips, push press, 

TRX exercises), likely contributed to improved oxygen delivery and utilization across working muscle 

groups. The physiological response during such high-intensity exercise includes increased heart rate, 

enhanced sympathetic nervous activity, and recruitment of large muscle masses, which collectively 

stimulate improvements in VO₂ max (O’Leary et al., 1996; Forte et al., 2020). 

Functional training forms the base of early-season conditioning in wrestling and is essential to increase 

the athlete’s adaptive capacity (Odynets et al., 2024). This case study supports that CrossFit can be 

used effectively during the preliminary training phase to build endurance and resilience. Moreover, it 
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complements traditional strength and conditioning programs by enhancing aerobic and anaerobic 

efficiency (Hak et al., 2013). 

Injury prevention is another important consideration in wrestling, and functional strength programs 

such as CrossFit have shown potential in developing balanced musculature and proper movement 

mechanics (Grindstaff et al., 2006). This may contribute to reducing the risk of common wrestling 

injuries and enhancing performance longevity. Additionally, improving metabolic systems is crucial in 

managing the cumulative fatigue from year-round competition calendars (Kraemer et al., 2001; Utter et 

al., 2002; Boby et al., 2025). 

Nevertheless, the findings should be interpreted with caution due to certain limitations. As a single-

subject case study, the results cannot be generalized. The absence of a control group also limits the 

ability to determine whether the improvements were solely due to CrossFit training or influenced by 

other external variables such as nutrition or recovery practices. 

Future research should explore the acute and long-term physiological and psychological effects of 

CrossFit training in wrestlers across different genders, age groups, and experience levels. Comparing 

CrossFit with traditional strength and endurance programs would further clarify its specific benefits in 

combat sports. 

Conclusion 

The present study provides greater insight into the physiological (e.g., HR, Vo₂ max) responses of 

CrossFit workouts. In order to avoid possible health problems caused by repetitive high-intensities and 

poor technique, it would be recommended to organize a more balanced programing of workouts, 

reducing the number of “dangerous” exercises, and also combine CrossFit WODs with aerobic-based 

training. 

Limitation 

The study involved only one participant, which limits the generalizability of the findings. Results from 

one individual cannot represent the broader population of female wrestlers. There was no control or 

comparison group. Without this, it's difficult to determine whether the improvements in VO₂ max were 

due solely to the CrossFit intervention or influenced by other factors (e.g., motivation, nutrition, rest).  
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