
 

 

 

 

 

International Journal of Applied Exercise Physiology 
2322-3537       www.ijaep.com 

Vol.9  No.1  

   

The Effect of Cross Fit Training on Anaerobic Power and Dynamic Balance of Greco-Roman and 

Freestyle Wrestlers 

Mert Caloglu
1 
and  Oğuzhan Yüksel

2   

1 Dumlupınar University, Health Sciences Institute, Physical Education and Sport, Kütahya, Turkey.  

2 Dumlupınar University, Physical Education and Sport, Department of Physical Education and Sports Kütahya, 

Turkey. 

ARTICLE INFORMATION 

Original Research Paper 

Doi: 10.26655/IJAEP.2020.1.4 

Received August. 2019 

Accepted January. 2020 

Keywords: 

Anaerobic Power 

CrossFit 

Dynamic Balance 

wrestling 

 ABSTRACT 

Aim; CrossFit is a sports branch which started as a training model 

and constituted its discipline by increasing gradually. The present 

study aims to examine the anaerobic power and dynamic balance 

changes of freestyle and Greco-Roman wrestlers who perform 

CrossFit training. 

Material and Method; The study was conducted with 40 male 

wrestlers who compete in the Turkish Wrestling Major League in 

the season of 2015-2016. Data form was distributed in order to 

determine the demographic characteristics of participants. Specialist 

physician support was provided during the application of tests and 

training programs. The values were recorded to the data form by 

creating measurement parkour and applying 30 seconds of anaerobic 

power test on Wattbike Pro after the body weight, length and age 

were recorded respectively. The recorded measurements were 

organized in MS Excel spreadsheet program. Two way ANOVA 

was used for repeated measures in the determination of differences 

between the pre and post measurement of participants’ anaerobic 

power and balance values. 

Findings; The average pretest values for anaerobic absolute peak 

power of wrestlers in the experimental group were determined as 

847.40 ± 186.98 watt and average posttest values were determined 

as 942.55 ± 193.77 watts. While the average pretest values for 

anaerobic relative peak power were determined as 7.32 ± 0.87 

watts/kg and average posttest values were determined as 7.79 ± 0.75 

watt/kg, the average pretest values for anaerobic absolute average 

power were determined as 522.40 ± 94.09 watt and average posttest 

values were determined as 563.75 ± 91.04 watt. The average pretest 

values for anaerobic absolute peak power of wrestlers in the control 

group were determined as 812.35 ± 137.37 watts and the average 

posttest values were determined as 878.45 ± 129.64 watts. While the 

average pretest values for anaerobic relative peak power were 

determined as 6.96 ± 0.7 watts/kg and average posttest values were 

determined as 7.23 ± 0.87 watt/kg, the average pretest values for 

anaerobic absolute average power were determined as 525.45 ± 82.8 

watt and average posttest values were determined as 553.25 ± 78.1 

watt. When dynamic balance values were examined, it was 

determined that the average pretest values for balance score of 

wrestlers in the experimental group were 19.82 ± 4.92 and the 

average posttest values were 14.12 ± 4.15, the average pretest values 

for balance score of wrestlers in the control group were 20.60 ± 5.77 
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and the average posttest values were 17.64 ± 5.07. 

Result; In accordance with these findings, it was observed that both 

the CrossFit and conventional wrestling training provided positive 

increases on the anaerobic power values and the dynamic balance of 

wrestlers. When the group factor was considered, it was observed 

that there wasn't a significant difference between the relative power, 

absolute peak power and average anaerobic power parameters of 

wrestlers in the experimental and control group. When measurement 

on dynamic balance (pretest-posttest) and group factor were 

examined, positive decreases were observed which had a significant 

difference.  

 

1. Introduction 

Wrestling consists of the combination of complex skills such as technique - tactics, strength, endurance, and 

decision-making [25]. When the emerging performance with these combinations are examined, it can be stated that 

wrestling is a versatile sports branch in which anaerobic energy system is used dominantly and factors such as power, 

flexibility, and static balance are included [20]. In all of the sports branches, performance data of athletes are provided 

by advanced features such as endurance, power, and strength [23]. The measurement of performance in sports is 

complex. The reason for this originates from the evaluation of constantly changing skills during an activity such as 

energy production systems, sustainability in strength, power, and velocity [4]. Today, wrestling is performed with time 

units of 3+3 minutes due to the regulations. When these time units are observed, it can be stated that wrestling is 

dominant especially on anaerobic power system [17]. Anaerobic power which is known as the maximal energy 

production and oscillation for muscle movement is provided from Glycolytic energy metabolism. Anaerobic energy 

production emerges in short-term high-intensity actions [36] 

In wrestling, the balance skill should be excellent. Since the contact is high in technical practices which are 

aimed at combined offense and defense, the balance skill has great importance. Movement layers are generated with the 

coherent operation of central neural system and body proprioceptors [10]. The posture stance of the human organism 

requires balance skill in order to preserve awareness during the movements. Balance is one of the important skills in 

almost all of the sports branches [29]. 

It is possible to classify balance skill as dynamic and static. Static balance is a skill which provides stability in 

the postural oscillation of the body [12]. It is usually effective in the unijunction movements. On the other hand, 

dynamic balance can be considered as the balanced presentation of performance in a dynamic situation in multi-junction 

and complex movements [1].   

New methods and procedures are applied in wrestling as it is applied in other contemporary sports branches and 

one of these new methods is CrossFit of which there is an increasing number of studies and likely to become a different 

discipline. CrossFit training is similar to the characteristic movement and power production system of wrestling. 

CrossFit is fundamentally a training model in which high-intensity functional movements are combined with 

cardiovascular training and performed with gymnastics, bodyweight, and weights. Different from bodybuilding and 

fitness, it is quite difficult in terms of workload [38]. CrossFit training usually has 10 fundamental components as; 

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

[34]. In CrossFit training, if an athlete could not complete the designated movements, the intensity is decreased instead 

of giving up. The designated movements are completed within the day. The daily exercises usually consist of a series of 

movements that include power, endurance, metabolic conditioning, and strength. CrossFit is also defined as ‘High-

Intensity Functional Training’ (HIFT). It includes a training periodization in which multiple junctions are operating. It 

can be observed from the studies in the literature that CrossFit has positive effects on strength and body posture [37]. 
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The basis of CrossFit is ‘High-Intensity Power Training’ (HIPT) along with the high-intensity intermittent training. 

Different from the intermittent exercises, HIPT exercises include multi-junction movements as well as resting [41]. 

Butcher et al. (2015) examined the acute effects of two different types of training intensity on CrossFit. This 

preliminary study aims to define and compare the responses of Heartbeat Rate (HR) and rating of perceived exertion 

(RPE) to two different CrossFit-based multimodal training sessions. A total of 57 athletes participated in the study. The 

results of this study provide vital information about the physiological responses to the relatively new, high-intensity 

multimodal training methods such as CrossFit [8]. 23 males and 20 females participated in the study of Smith et al. 

(2013) in which the aerobic compliance and body composition of CrossFit-based power training were examined. A 

training routine of 10 weeks was applied which includes various types of lifting and press movements. It was 

determined that the training program provided positive improvements on the maxVO2 and body compositions of both 

genders [41]. In the present study, the effect of CrossFit training on anaerobic power and dynamic balance levels of 

male wrestlers was examined.   

2.. Method 

2.1. Participants 

40 male wrestlers who compete in the Turkish Wrestling Major League in the season of 2015-2016 voluntarily 

participated in the study. While the average age values of wrestlers in the experimental group (n=20) were 21.5 ± 2.35 

years, length values were 172.3± 6.26 cm, body weight values were 71.55 ± 10.46 kg and body mass index were 24.09 

± 2.87 kg/m2, the average age values of wrestlers in the control group (n=20) were 21.15 ± 1.27 years, length values 

were 177.45 ± 4.11 cm, body weight values were 75.5 ± 8.99 kg and body mass index were 23.94± 2.35 kg/ m2. 

Volunteers in the experimental group performed “Cindy” and “Fran” CrossFit program model for 8 weeks and three 

times a week in the preseason period in addition to the routine wrestling training program. Control group performed 

routine preseason wrestling training for eight weeks. The routine wrestling program was performed as 15-20 minutes of 

warm-up before each training, 10 minutes of dynamic stretching and then technical and combined training program.  

The age, length and body weights of volunteers were determined. The following tests were performed by the volunteers 

in the experimental and control group. The research was produced from the Master Thesis of "The Effect of CrosSfit 

Training on Anaerobic Power and Dynamic Balance in Greco-Roman and Freestyle Wrestlers" presented at the 

Department of Physical Education and Sports of Dumlupinar University Institute of Health Sciences in 2017. 

2.2. Materials 

Anaerobic Power test: It is pedaling as fast as possible with a Wattbike Pro anaerobic power bicycle for 30 

seconds against a certain external resistance. After the volunteers were informed about the test, the warm-up protocol 

was performed before the test for 5 minutes, with a workload of 60-70 W and cadence of 60-70 cycles/min. After the 

warm-up protocol, passive resting was given for 5 minutes. After the warm-up, saddle and handlebar were adjusted for 

each sample and their feet were fastened to the pedal.  After the air resistance unit and magnetic resistance adjustments 

were applied in accordance with the bodyweight of each sample, the test was commenced within 5 seconds when the 

visual warning appeared on the screen of Wattbike anaerobic power bicycle. Volunteers pedaled with maximum speed 

for 30 seconds against the external resistance. The participants were verbally motivated throughout the test. The 

information about the power parameters during the test was transferred to the program in Wattbike 30 power software. 

All the power parameters were calculated by the software program [45]. 

Dynamic balance test: Libra seesaw balancing board test booth which is produced by Easy Tech in order to 

measure the dynamic balance stability (computer set which is located on the platform of balancing board which has a 

length of 43 cm and width of 42 cm and height of 65 cm) consists of two components. The system was completed by 
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connecting the balancing board to the Easy Tech 2.001-2.0 computer software via USB interface. In the interface of 

Easy Tech 2.2001-2.0 software, four parameters are calculated depending on the oscillation in the balance position. 

(Figure. 1) Total Area; The area in which the participant is balanced within the line of action.  External Area; The area 

in which the participant is not balanced outside of the line of action. External Time; The period in which the participant 

is balanced outside of the line of action. Recovery Time; The period in which the participant regains the line of balance 

from the right and left flanks when the participant is outside of the line of balance [46]. 

There is a plastic kit which is located on the lower surface of the Libra balancing board, can be modified and 

adjusted as 10 cm, 25 cm, and 40 cm according to the difficulty level. The kit which has the difficulty of 40 cm was 

preferred for the participants.  Each sample started the test with only the right foot placed on the center of the Libra 

seesaw balancing board. After 3 trials, 3 more trials were applied with other foot after a 5-minute interval. The balance 

scores were recorded [47]. 

2.3. Procedure 

All of the volunteers were informed about the training program that they would perform after the initial 

measurements.  The training program was applied during the pre-season preparation period. A total of 24 training units 

were included in the periodization on the condition that they would be 3 times a week. Athletes in the control group 

participated in the routine wrestling training for eight weeks. Athletes in the experimental group performed the “Cindy” 

model in the first four weeks in addition to the routine wrestling training program. In the last four weeks, they 

performed “Fran” model in addition to the routine wrestling training. 

The training was performed as 15-20 minutes of warm-up before each training, 10 minutes of dynamic stretching 

and then technical and combined training program. However, CrossFit training was added in addition to the training of 

the experimental group. In "Cindy" Model, the participants performed 5 chin-ups, 10 push-ups, and 15 squats with their 

body weight for 20 minutes without intervals. In "Fran" Model, the participants performed the chin-up combination of 

front squat with two 10 kg dumbbells along with military press in a station technique.  After 21 front squats with the 

military press were performed, the station commenced by performing 21 chin-ups without interval. Then, the same 

exercise was performed with 3 series with 15 and 9 repetitions [9]. 

In the analysis of data, the data was organized for Windows in MS Excel (2007) spreadsheet program and graphs 

were prepared. The data was written in MS Word (2007) for Windows. Statistical analyses were written in SPSS (17.0) 

program for Windows. Two way ANOVA was used for repeated measures in the determination of differences between 

the pre and post measurement of the anaerobic power and balance values of participants in the experimental and control 

group. 

3. Results 

According to the descriptive statistics of the participants, while the average age values of wrestlers in the 

experimental group (n=20) were 21.5 ± 2.35 years, length values were 172.3± 6.26 cm, body weight values were 71.55 

± 10.46 kg and body mass index were 24.09 ± 2.87 kg/m
2
, the average age values of wrestlers in the control group 

(n=20) were 21.15 ± 1.27 years, length values were 177.45 ± 4.11 cm, body weight values were 75.5 ± 8.99 kg and 

body mass index were 23.94± 2.35 kg/ m
2
. 
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Table 1.The Results of Anaerobic Power and Dynamic Balance Scores of Wrestlers in Experimental and Control Group 

   *P<0.05   Pre-Test Post-test 

measurement 

pre-test: post test 

Group 

measurement 

pre-test: post test 

  Group N Mean SD Mean SD F Sig. F Sig. 

Anaerobic 

Absolute 

power 

(watt) 

Experimental 20 847.40 186.98 942.55 193.27 
36.744 0.000

* 
1.193 0.282 

Control 20  812.35 137.37 878.45 129.64 

Anaerobic 

Relative 

power 

(watt / kg) 

Experimental 20 7.32 0.87 7.79 0.75 
22.891 0.000

*
 1.675 0.203 

Control 20 6.96 0.70 7.23 0.66 

Anaerobic 

Absolute 

Average 

power 

(watt) 

Experimental 20 522.40 94.09 563.75 91.04 

50.068 0.000
*
 1.922 0.174 

Control 20 525.45 82.80 553.25 78.10 

Dnamic 

balance 

scores 

Experimental 20 19.82 4.92 14.12 4.15 
113.157 0.000

*
 11.328 0.002

* 

Control 20 20.60 5.77 17.64 5..07 

Two way ANOVA for repeated measures was used in the determination of differences between the pre and post-

measurement values of anaerobic absolute peak power, anaerobic relative peak power and anaerobic absolute average 

peak values of wrestlers in the experimental and control group. According to the results of the analysis, although the 

differences between the pre and post-measurement values of anaerobic absolute peak power, anaerobic relative peak 

power and anaerobic absolute average peak values of wrestlers in experimental and control group were statistically 

significant (AAPP; F=36.744; p=.000 & ARPP; F=22.891; p=.000 & AAOP; F=50.068; p=.000), when the group factor 

was considered, it was concluded that the differences between the absolute peak power, anaerobic relative peak power 

and anaerobic absolute average peak values of wrestlers in the experimental and control group were not statistically 

significant (AAPP;F=1.193; p=.282 & ARPP; F=1.675; p=.203 & AAOP; F=1.922; p=.174). 

Two way ANOVA for repeated measures was used in the determination of differences between the pre and post-

measurement values of dynamic balance values of wrestlers in the experimental and control group. According to the 

results of the analysis, although the differences between the pre and post-measurement values of dynamic balance 

values of wrestlers in the experimental and control group were statistically significant (F=113.157; p=.000), when the 

group factor was considered, it was concluded that the differences between dynamic balance values of wrestlers in the 

experimental and control group were not statistically significant. 

4. Discussion and Conclusion 

Today, sports sciences are rapidly improving and developing with the developing technology. This development 

creates a constant change and improvement in the literature with new methods and approaches. With new contemporary 

methods, the approaches of athletes, teams, conditioner, and trainers towards training changed as well.  

Although CrossFit started as a training method in a garage, its popularity increased rapidly and became a sports 

discipline on its own [15]. It is used as functional power and continuity in power  methods in most of the sports 
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branches and especially in team sports [38]. 

Functional movements which is one of the contemporary approaches form the basis of CrossFit exercises. In the 

clearest sense, it can be explained as the set of functional movements that include high-intensity changeable movements 

[18]. The reason why CrossFit became so popular is that it consists of multi-junctional movements which are similar to 

the movements in team sports [16]. Unfortunately, although CrossFit is a popular method, it can be considered as a new 

method. When its popularity and date of use in competitions are examined, it can be observed that few studies were 

conducted on CrossFit. It can be observed that the studies on CrossFit mainly focused on the VO2 Max, body 

composition and its benefits on the motivation variables of participants [51]. 

The characteristic movements of CrossFit training are defined as high-intensity intermittent training. There are 

different definitions of HIIT (High Intensity Intermittent Training) on the literatüre [22, 50]. In the findings of these 

studies, it was determined that HIIT exercises increased all of the anaerobic power parameters, increased lactate levels 

and positively affected weight loss. The HIIT training is defined as high-intensity loading for a short period and then a 

resting period according to the loading duration and intensity [2, 39, 43]. It was observed that anaerobic developments 

usually take place through high-intensity exercises. Increases were observed in the anaerobic average power, anaerobic 

peak power, relative power, and maximal lactate levels. The results of these studies in which the short-period high-

intensity intermittent exercises were examined indicate that another intermittent high-intensity exercise, CrossFit, is 

methodologically appropriate [27, 43]. In the study of Goins et al. (2014) which was titled “The Physical and 

Physiological Effects of CrossFit”, the training program was categorized in 3 three different ways and various 

physiological and physical parameters were examined. In the study which was conducted with 4 male and 8 female 

participants, significant differences were determined on all of the performance parameters. It was also determined that 

the anaerobic capacity statistically developed [18]. In the study of Bellar et al. (2015) in which the performance 

parameters of CrossFit training on the aerobic capacity and anaerobic peak power were examined, 21 experienced 

CrossFit athletes and athletes with less CrossFit experience were compared. According to the findings, experience is 

important for CrossFit performance data and it was determined that the conducted training improved anaerobic peak 

power and this improvement was in parallel with the aerobic capacity [5]. It can be stated that these results are in 

parallel with the improvement of anaerobic power parameters which is one of the findings of the present study. 

Gerthart (2013) compared the conventional anaerobic resistance training with CrossFit training. In all of the 

measurements which were classified into seven fitness categories, there were 19 healthy male participants in each 

group. CrossFit-based exercises were conducted for 45-60 minutes 5-6 times a week in medium intensity. Although 

there weren't statistically significant differences in the age and weight data, significant differences were determined on 

the aerobic endurance, flexibility, maximal power and several other parameters [14]. The improvements in the 

performance parameters of maximum power and maximum strength parameters indicate that the CrossFit training can 

be adjusted expediently with the changing contents. The results of this study support the findings of the present study. 

In the study of Bellovary et al. (2014) in which the performance values of male athletes were examined, the 

performance values of athletes in CrossFit competition which was organized for the first time in 2013 were examined. 

In this study, 30 athletes who participated in this competition were chosen as samples and classified into three groups as 

the first ten, middle ten and last ten. The performance data results of this study indicate that it is necessary to focus on 

the anaerobic power and its continuity instead of aerobic training modeling. In addition to this, there weren’t significant 

differences between the groups. This emphasizes the result that although the scores of athletes in both groups increased, 

athletes who performed CrossFit training showed better improvements [6]. 

Murawska-Cialowicz et al. (2015) examined the effects of CrossFit training on the BDNF and the iris of female 

and male participants. In this study, participants performed CrossFit training model for 3 months. Pre-test, middle-test, 
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and post-test were conducted with necessary test tools. It was determined that the BDNF level increased in male and 

female participants after the 3-month training. In other findings, it was observed that CrossFit training increased the 

body composition, anaerobic and cardiovascular capacity [32]. In the study of Kliszczewicz & Nickerson (2017) which 

was titled as ‘Physiological Adaptations in 4 Weeks of High-Intensity Functional Training’ athletes performed 4 weeks 

of HIFT training model and their physiological responses were examined. In the study, pre-test post-test was performed 

and all of the data was examined. As a result of the study, it was determined that there were rapid physiological 

improvements in the endurance, aerobic and anaerobic capacity of both the male and female experimental groups [26]. 

In the study of Bloker et al. which was conducted in Kansas University and in which the conventional training methods 

were compared with contemporary training methods such as CrossFit®, Insanity®, Warrior Dash TM and Spartan 

Races with 6 weeks of training models, pre-test and post-test method was used in the measurements of 16 healthy male 

volunteers. It was concluded in the study that although there was a significant difference in the improvement of power, 

there wasn’t a significant difference in terms of cardiovascular improvement [7]. According to the results of this study, 

it can be supported that contemporary training methods such as CrossFit are effective in the improvement of power. 

High-intensity exercises, multi-junctional movements and power-based complex training form the basis of 

CrossFit training [16]. In the study of Miller et al. (2013) which was titled as ‘The Effects of Complex Power Training 

on the Body Component and Muscle Strength of University Athletes’ 12 female football players and 9 male American 

football players were tested with various tests for 6 weeks. While there weren’t significant differences in the body 

compositions of male participants, there were significant differences in the improvement of power. There were 

differences both in the power and body compositions of female athletes [30] According to these findings, it can be 

stated that improvement of power affects anaerobic power and they show parallelism with the present study. 

Balance is considered as the main element of dynamic movement skill of the human organism [31,42]. Balance 

can be considered as the key element of mobility and it is a quite significant motor skill that is necessary for every age 

[13]. In the master’s thesis of Tekin (2013), the balance values of athletes who perform wrestling, taekwondo and 

athleticism were examined [48]. As a result of this study, it was determined that the balance values of athletes who 

perform wrestling were higher according to the values that were measured on two other grounds. As a result of this 

study, it can be considered that both the dynamic and static balance skills of wrestlers were improved and higher than 

other dynamic sports. Balance is one of the most important parameters of the exercise. Balance is simply defined as 

being stable [35]. Dynamic balance concept can be defined as being stable during a motor movement and the execution 

of a movement [21]. As the balance is an important concept in the emergence of motor performance, the preservation of 

balance at later ages which would be provided with exercises is important as well and there is always parallelism 

between the balance exercises and balance preservation scores [40]. 

When the characteristic structure of wrestling is examined, it can be observed that static and dynamic balance are 

important, however, the dynamic balance is more dominant [33].  Dynamic balance is a motor skill which plays a basic 

role in almost all of the activities in daily life. Dynamic balance is related to movement and it has an important place in 

muscle power, flexibility and functional activities [3]. 

In the study of Düzgün et al. (2011) which was conducted with 45 male Greco-Roman wrestlers, the relationship 

between the muscle power and postural balance was examined. In the study in which several flexibility tests were 

conducted, a positive correlation was determined between the muscle power and postural balance. According to these 

findings, it can be stated that there is a significant difference between the balance and power and the improved power in 

the CrossFit training is effective on the balance [11]. Furthermore, when the characteristics of the CrossFit are 

examined, it can be stated that it consists of a set of multi-junctional movements [44]. Multi-junctional movements also 
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have positive effects on the dynamic balance [19,23]. At this point, it can be observed that CrossFit which is a multi-

junctional power training improves the dynamic balance. 

Balance is one of the important factors in the prevention of sports injuries. Power and coordination skills are 

important elements of balance [12]. Türksoylu and Çetin (2013) examined the relationship between sports injuries and 

power. As a result of this compilation study, it was determined that power prevented injuries, however, power is a 

motor skill which should be improved along with balance [49]. According to the findings of the present study, the 

dynamic scores of Greco-Roman wrestlers who performed CrossFit exercises and conventional training methods were 

higher after the training period. According to this result, the positive effect of both CrossFit and conventional wrestling 

training was determined on anaerobic power and thus, strength. In accordance with these improvement scores, it can be 

considered that strength is one of the important parameters of dynamic balance and the improvement of strength would 

positively affect dynamic balance regardless of the method. 

In the study of Physiotherapist Sharon Mallia (2016) which was published in the official CrossFit magazine and 

conducted with 20 elderly individuals within the age range of 75-91, the effect of CrossFit training on 10 basic motor 

components was examined. Mallia experimented CrossFit training models which were optimized for elderly people. 

The similar aspect of this study with the present study is the application of pre-test and post-test measurements to the 

elderly people. As a result of this study, it was determined that elderly people still experienced certain falling hazard, 

however, there was a dynamic balance improvement of minimal 15% and at the same time, the training program had 

positive effects on the dynamic balance along with the other improved motor components [28]. 

In conclusion, it was observed that CrossFit and conventional wrestling training have significant effects on 

anaerobic power and balance. However, it was determined that the increase in the anaerobic power values in wrestling 

training supported with CrossFit training was higher and it positively contributed to the balance scores. CrossFit 

training method shows parallelism with the training load of wrestling in terms of methodology. 
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