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Abstract  The CrossFit training’s influence on the 

morphofunctional state (morphological and functional 

indicators) of cadets who are the future officers of the 

Ukrainian Air Assault Forces is studied in the paper. The 

research was conducted at the Odesa Military Academy 

(Ukraine) at the Faculty of Air Assault Forces training in 

2018-2020. 90 male cadets took part in the research. We 

formed two groups: experimental group (EG, N=45), the 

cadets of which were training in the academy CrossFit 

classes during sports and mass work, and control group 

(CG, N=45), the cadets of which were training according to 

the traditional classes of physical training. The 

morphological (conditional) indicators of cadets were 

assessed in terms of such indicators as height, body weight, 

handgrip test, body mass index, power index. Their 

functional state was examined in terms of the following 

indicators: heart rate at rest, blood pressure, vital capacity, 

life index, Robinson index, and heart rate recovery after 

physical activity. The positive influence of CrossFit classes 

on the morphofunctional state of paratrooper cadets was 

established. In senior years of study, the indicators of the 

cadets of EG were significantly (р<0.05-0.001) more 

advanced than those of the cadets of CG by all indicators 

studied. The most pronounced influence of CrossFit 

training was found in terms of the indicators of the 

cardiovascular system, body weight, and power qualities of 
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cadets. A high level of the morphofunctional state of future 

officers of the Ukrainian Air Assault Forces in the 

educational process will increase the efficiency of the 

future combat activity. 

Keywords  Morphological and Functional Indicators, 

Cadets, Paratroopers, CrossFit 

 

1. Introduction 

The analysis of the experience gained by the Ukrainian 

Armed Forces in an armed conflict and the experience of 

conducting hostilities by the leading countries shows that 

The Ukrainian Air Assault Forces (AAF) are most 

consistent with the modern requirements of combined 

arms operation. They must have high operational mobility, 

deploy combat operations within a short time, carry out 

maneuvers in a short time, and boldly and suddenly strike 

at vital enemy locations [1, 2, 3]. Professional military 

(combat) activity of AAF officers takes place in extreme 

conditions and this complicates the performance of 

assigned tasks. It is characterized by diversity, intensity, 

and specificity, significant physical activity, which 

generally places high demands on physical fitness of 

military personnel, in particular, it requires the 

universality, the readiness to act in any situation, 

environment, and time [4, 5, 6, 7]. 

The scientists [8, 9, 10, 11] point out that physical 

training in the system of combat training of military 

personnel occupies an important place as the main subject 

of combat training. It affects all the components of combat 

efficiency. The objective basis of this is the reflection of 

physical qualities, motor skills and biological features of 

the organism, formed in the process of physical training, 

in combat efficiency. The military personnel with a high 

level of power, endurance, speed, and agility have 

advantages in combat situations over those with a lower 

level of these qualities due to various elements of 

professional military activity [12, 13, 14, 15]. 

CrossFit, the essence of which is to perform simple 

high-intensity physical exercises for the development of 

various muscle groups by circuit training, can be a quite 

effective means of physical training for AAF officers, as 

well as for the cadets of military higher education 

institutions [16, 17]. The scientists [18, 19] note that the 

specificity of CrossFit is precisely the rejection of any 

specialization. The combination of weightlifting, 

gymnastics, running, kettlebell lifting and exercises with 

one’s own weight gives a wide range of different 

workouts for each day, which makes it possible to add 

variety and make the training process much more 

interesting and effective. 

The uniqueness of CrossFit is provided by the 

variability of the exercise combinations, mainly power 

and endurance development, and its advantages include 

minimum costs for equipment (most exercises are 

performed with the weight of one’s own body, it is 

possible to use improvised means and natural conditions); 

possibility of applying it in the conditions of deficit of 

time and limited space, in the field; excluding the 

possibility of adaptation to stress by means of variation; 

accessibility for military personnel with different levels of 

physical fitness [20, 21]. 

1.1. The Aim 

The aim of the study is to investigate the influence of 

CrossFit training on the morphofunctional state of cadets 

who are the future officers of the Ukrainian Air Assault 

Forces. 

2. Materials and Methods 

The research was conducted at the Odesa Military 

Academy (Ukraine) at the Faculty of Air Assault Forces 

training in 2018-2020. 90 male cadets aged 17-20 took 

part in the research. We formed two groups: experimental 

group (EG, N=45), the cadets of which were training in 

the academy CrossFit classes during sports and mass work, 

and control group (CG, N=45), the cadets of which were 

training according to the traditional classes of physical 

training. 

The experimental group involved first-year cadets, who 

wanted to do CrossFit during sports and mass work under 

the guidance of a professional coach at the beginning of 

their studies at the academy. And the cadets of the control 

group were training according to the traditional program 

during sports and mass work (according to the developed 

options: short-distance or long-distance running or bar 

strength exercises). Sports and mass work at the academy 

was held 3 times a week: a one-hour training twice on 

weekdays and a three-hour training on a day off. The only 

difference between the EG and CG was the content of 

training during sports and mass work. The total number of 

hours of physical training per week, including academic 

sessions, morning exercises, and sports and mass work, 

did not differ between the EG and CG. 

CrossFit offers a significant variety of activities that 

contain elements of different sports and exercises. That is, 

selecting different exercises and regulating physical 

activity (changing the weight, duration of exercises, 

number of sets and reps, duration of rest between sets and 

exercises, and other indicators), CrossFit training 

increases cadets' interest in physical exercises and forms a 

positive motivation to the improvement of physical 

training results. This significantly affects the 

morphofunctional state of paratroopers and their future 

professional activities performance. 

The exercises that the cadets performed during the 
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CrossFit training were planned taking account of the level 

of the cadets’ training. This is an example of a set for the 

EG cadets’ training in the 1st year of study: 

1. Pull-ups – 5-6 times. 

2. Jumping squats – 8-10 times. 

3. Push-ups – 10-12 times. 

4. Sit-ups – 10-12 times. 

A set should be repeated 2-3 times with 10-15 seconds 

of rest between exercises and 20-30 seconds between sets. 

In the 4th year of study this set looks in the following 

way: 

1. Pull-ups – 8-10 times. 

2. Jumping squats – 15-20 times. 

3. Push-ups – 15-20 times. 

4. Sit-ups – 15-20 times. 

A set should be repeated 6-7 times with no rest between 

exercises or sets. 

Another example of a set for the first-year cadets: 

1. A 16 kg kettlebell snatch – 10-15 times each arm. 

2. Box jumps – 8-10 times. 

3. Bar pull-overs – 4-5 times. 

4. Bar dips – 8-10 times. 

A set should be repeated 3-4 times with 15-20 seconds 

of rest between exercises and 20-30 seconds between sets. 

In the 4th year of study, this set looks as follows: 

1. A 24 kg kettlebell snatch – 15-20 times each arm. 

2. Box jumps – 15-20 times. 

3. Muscle-ups – 6-8 times. 

4. Bar-dips – 15-20 times. 

5. 24 kg kettlebell lunges – 15 times each arm. 

6. Rope-climbing (without the help of legs). 

A set should be repeated 5-6 times with no rest between 

exercises or sets. 

CrossFit exercises are not unique, but the features of 

their application (rest intervals reduction, increase in 

intensity) contribute to a significant improvement of the 

morphofunctional state of the EG cadets. According to the 

traditional system of physical training at the academy, 

CrossFit is not used because the regulations for physical 

training of the cadets of Ukrainian higher military 

educational institutions do not involve it. 

The term "morphofunctional state" consists of two parts: 

"morpho" and "functional". Morpho is Latin for "form". 

Morphology is the science that studies the structure and 

shape of the human body. Morphological indicators 

(indicators that characterize the shape of the human body) 

are height, body weight, the circumference of body parts, 

the proportions of the body parts development, body 

composition, muscle development, the amount of fat 

stored, etc. They are also called anthropometric or 

conditional indicators. 

The functional state is a state of a living system that 

determines the level of vital activity of the organism, the 

systemic response to physical activity, and allows 

assessing the level of the organism adaptation to the 

environment (living conditions, professional activities, 

physical activity, etc.). The functional state is defined as 

an integral characteristic of functional indicators of 

various organs and body systems (cardiovascular, 

respiratory, and others). 

The morphological (conditional) indicators assessed in 

the study included height, body weight, handgrip test, 

body mass index, power index. The functional indicators 

involved heart rate at rest, blood pressure, vital capacity, 

life index, Robinson index, and heart rate recovery after 

physical activity. 

The body weight of cadets and their body composition 

(body fat content; the mass of tissues that do not contain 

fat; water content) was assessed using analyzing scales 

"TANITA - BC-418MA" by bioimpedance method (the 

electrical resistance of the body). The fat component was 

determined in kg and as a percentage of body weight. The 

compliance with age standards and dynamics of the fat 

component during the study at the academy were assessed. 

During the handgrip test, a cadet squeezed the hand 

dynamometer (DRP-90; division value - 2 kg) alternately 

with each hand, holding the arm extended parallel to the 

ground. The best result was chosen out of three tests 

performed with each hand. 

The heart rate and blood pressure of the cadets at rest 

were studied by the medical staff of the sanitary unit of 

the Military Academy using a blood pressure monitor 

("SANITAS", SBM-07). A cadet was in a sitting position 

at rest for 5 minutes. The cuff was wrapped around an 

upper left arm at the level of the heart, the body was 

relaxed. The vital capacity of the lungs was determined 

using an electronic spirometer ("SPIROPRO", BTL-08) in 

a standing position at rest. The duration of recovery 

processes in the body of cadets was estimated by the 

Martin-Kushelevsky test - the assessment of the recovery 

time of heart rate after a standard exercise (20 squats in 30 

s). The heart rate was measured at rest before the test, and 

after exercise, it was measured at each minute of recovery. 

The duration of recovery of heart rate was recorded with a 

stopwatch. The study of functional indicators of cadets 

was carried out at the same time of day (15 minutes after 

waking up). All the EG and CG cadets were in the same 

conditions throughout the study period: 8 hours of sleep, 

three meals a day, no alcohol or other chemicals that can 

significantly affect the results of the experiment. In case 

of illness, a cadet was reported to the medical staff, and 

his examination was postponed until the moment of his 

full recovery.  

The body mass index (BMI) was defined as the ratio of 

the body weight to body height and is expressed in kg/m2. 

The life index (LI) was determined by the ratio of vital 

capacity to body weight in ml/kg. The power index (PI) 

was designated by the ratio of the wrist power to body 

weight in percent. The Robinson index (RI) was defined 

in standard units by the product of the heart rate and 
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systolic blood pressure which was divided by 100. The 

evaluation of the heart rate recovery (HRR) was held after 

20 squats in 30 seconds. The study of the morphological 

(conditional) and functional indicators of paratrooper 

cadets was conducted in the medical unit of the Odesa 

Military Academy during regular medical examinations 

by medical staff. 

Research methods: theoretical analysis and 

generalization of literature sources, pedagogical 

observation, medical and biological methods, the methods 

of mathematical statistics. Theoretical analysis and 

generalization of literature sources were used to obtain 

information on the research topic. Using this method, we 

got acquainted with the research of leading scientists and 

scientifically substantiated the factual material obtained 

during the study. During the work on the article, we have 

processed 34 literary publications, which are part of the 

scientometric databases Scopus, PubMed, Web of Science 

Core Collection, and others. 

Pedagogical observation as a method of scientific 

research was used to assess the efficiency of the 

traditional system of physical training at Military 

Academy, to analyse the educational activities of 

paratrooper cadets and their military professional (combat) 

activities, to study the impact of CrossFit on the 

morphological and functional indicators of cadets. The 

main attention was paid to the features of performing 

CrossFit exercises, the correctness of exercises, and the 

dosage of activities, which had to comply with the 

physical fitness of cadets, the body's response to the load, 

and organizational and methodological requirements in 

classes. 

The medical and biological methods include the 

methods, used to determine the morphological 

(conditional) indicators (height, body weight, handgrip 

test) and functional indicators (heart rate at rest, blood 

pressure, vital capacity, life index, Robinson index, and 

heart rate recovery after physical activity) of cadets. 

The methods of mathematical statistics were applied to 

correctly process the data and identify the difference 

between the studied indicators. The results were reported 

as Mean±SD. The authenticity of the difference between 

the indicators was determined with the help of the 

Student’s t-test. The statistical significance for all 

statistical tests was set at p<0.05. All statistical analyses 

were performed with the SPSS software, version 21. 

This study complies with the ethical standards of the 

Order of the Minister of Defense of Ukraine «On 

Approval of the Regulation on the Organization of 

Scientific and Technical Activity in the Armed Forces of 

Ukraine» No. 385 dated 27.07.2016. The procedure for 

organizing the study, the stages, the venue, and the 

permission for the involvement of cadets in the research 

were previously agreed with The Committee on 

Compliance with Academic Integrity and Ethics of the 

Odesa Military Academy (Protocol No. 5 dated 

27.05.2019). The prior consent to participate in the 

experiment was obtained from all the participants. 

3. Results 

The study of cadets’ height of EG and CG showed that 

a significant difference between the indicators of the 

cadets in all years of study was not recorded (р>0.05). 

The analysis of the dynamics of cadets’ height during the 

studying showed that in both groups the average values 

increased, but the indicators of cadets of the 1st and 4th 

year did not differ significantly (Table 1). Analyzing the 

body weight, it should be noted that in the 1st – 3rd years 

of study, there was no significant difference between the 

indicators (р>0.05). Only in the 4th year, the body weight 

of the cadets of EG was significantly lower in comparison 

with CG by 4.5 kg (p≤0.05). During the studying, the 

body weight of cadets of both groups increased. In EG, 

the difference between the indicators of the 1st and 4th 

years was 1.9 kg (р>0.05), and in CG, the body weight of 

cadets was increased by 6 kg significantly (p≤0.001). It is 

important to note that the body weight of the EG cadets 

was increased but the fat component was not changed (at 

the beginning and end of the study it accounted for 9% of 

body weight), and the body weight of the CG cadets was 

increased due to an increase in fat component from 9 to 

13%. 

Table 1.  The comparative analysis of the height, weight, and body 
mass index of cadets of EG and CG (N=90) 

Year 

of 

study 

EG (N=45) CG (N=45) 
Significance of 

difference 

Mean±SD Mean±SD t p 

Height, cm 

1st 175.7±1.25 176.0±1.21 0.17 р>0.05 

2nd 175.9±1.27 176.1±1.23 0.11 р>0.05 

3rd 176.2±1.26 176.3±1.24 0.06 р>0.05 

4th 176.4±1.25 176.5±1.23 0.06 р>0.05 

Body weight, kg 

1st 69.8±1.17 70.2±1.03 0.26 р>0.05 

2nd 71.2±1.13 72.9±1.01 1.12 р>0.05 

3rd  71.5±1.12 74.4±0.99 1.94 р>0.05 

4th  71.7±1.07* 76.2±0.97 3.12 р≤0.05 

Body mass index, kg/m2 

1st 22.66±0.23 22.67±0.21 0.03 р>0.05 

2nd 23.04±0.17* 23.52±0.16 2.06 р≤0.05 

3rd  23.01±0.17*** 24.01±0.17 4.16 р≤0.001 

4th  23.13±0.18*** 24.42±0.15 5.51 р≤0.001 

Note: N: number of subjects; Mean: arithmetical average; SD: standard 
deviation; t: t-test value, p: the significance of the difference between the 
indicators of EG and CG; * - statistical significance of the difference on 
the level р≤0.05; ** - statistical significance of the difference on the 
level р≤0.01; *** - statistical significance of the difference on the level 
р≤0.001 
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The study of BMI shows that in the 1st year, a 

significant difference between the indicators of EG and 

CG was not found (р>0.05). In the 2nd – 4th years, the 

cadets who were engaged in CrossFit were found to have 

significantly more improved BMI. It was found that in the 

2nd year, the BMI of the cadets of EG was more improved 

by 0.48 kg/m2 significantly (p≤0.05), in the 3rd year – by 

1 kg/m2 (р≤0.001), in the 4th year – by 1.29 kg/m2 

(p≤0.001). During the studying, there was the trend of 

increasing BMI of the cadets of both groups, but the 

difference between the indicators of the cadets of EG of 

the 1st and 4th years was 0.47 kg/m2 (р>0.05), and in CG 

– 1.75 kg/m2 (р≤0.001), which made it possible to state a 

more positive impact of CrossFit classes on the physical 

development of paratrooper cadets in comparison with the 

traditional system of physical training. 

The assessment of the functional state of the respiratory 

system of cadets was carried out according to the 

indicators of the vital capacity (VС) and LI. Thus, the 

analysis of the VC indicators showed that in the 1st, 2nd, 

and 3rd years, a significant difference between the 

indicators of the cadets of EG and CG was not detected 

(р>0.05) (Table 2). In the 4th year, the functional 

capabilities of the respiratory system of the cadets of EG 

were more developed than those of the cadets of CG by 

271.5 ml significantly (p≤0.05). During the cadets’ 

studying, the VC in both groups was improved, but in EG, 

the indicators of the 4th-year cadets were more increased 

than the indicators of the 1st-year cadets by 353.4 ml 

significantly (p≤0.05), whereas in Group 2, the difference 

was 97.8 ml (р>0.05). 

Table 2.  The comparative analysis of the functional capabilities of the 
respiratory system of cadets of EG and CG (N=90) 

Year 

of 

study 

EG (N=45) CG (N=45) 
Significance of 

difference 

Mean±SD Mean±SD t p 

Vital capacity, ml 

1st 4135.2±84.27 4119.3±84.64 0.13 р>0.05 

2nd 4297.8±78.13 4168.5±82.38 1.08 р>0.05 

3rd 4391.5±74.06 4190.9±80.07 1.84 р>0.05 

4th 4488.6±72.71* 4217.1±79.75 2.52 р≤0.05 

Life index, ml/kg 

1st 59.24±1.24 58.68±1.23 0.32 р>0.05 

2nd 60.36±1.19 57.18±1.21 1.87 р>0.05 

3rd  61.42±1.15** 56.10±1.17 3.24 р≤0.01 

4th  62.60±1.12*** 55.34±1.14 4.54 р≤0.001 

Note: N: number of subjects; Mean: arithmetical average; SD: standard 
deviation; t: t-test value, p: the significance of the difference between the 
indicators of EG and CG; * - statistical significance of the difference on 
the level р≤0.05; ** - statistical significance of the difference on the 
level р≤0.01; *** - statistical significance of the difference on the level 
р≤0.001 

The comparative analysis of the LI of the cadets of EG 

and CG showed that in the 1st and 2nd years, the 

indicators did not differ significantly (р>0.05), and in the 

3rd and 4th years of study, the LI of cadets, who were 

engaged in CrossFit, was significantly more improved by 

5.32 and 7.26 ml/kg respectively (р≤0.01; р≤0.001). 

During the studying, changes in the LI in EG were 

characterized by positive dynamics – the indicators of 

4th-year cadets were more improved in comparison with 

the indicators of the 1st-year cadets by 3.36 ml/kg 

(р>0.05), and in CG, there was a trend of deteriorating 

functional capabilities of the respiratory system – the 

average value of the LI of the 4th-year cadets was 

significantly worse than that of the 1st-year cadets by 3.34 

ml/kg.  

The study of the handgrip test indicators of the cadets 

of EG and CG found that in the 1st, 2nd and 3rd years, the 

level of arm strength of the cadets of both groups did not 

differ significantly (р>0.05) (Table 3). In the 4th year, the 

cadets who were engaged in CrossFit showed more 

improved handgrip test results by 4.6 kg significantly 

(p≤0.05), which indicated a more efficient impact of 

CrossFit on the arm strength of paratrooper cadets. During 

the studying, the power performance of the cadets of both 

groups was improved significantly (p≤0.05), but the 

difference between the performance of the 1st and 

4th-year cadets was 2.6 kg in the CG, and 7.4 kg in the 

EG, which emphasized the effect of CrossFit training. 

Table 3.  The comparative analysis of the muscular system capabilities 
of cadets of EG and CG (N=90) 

Year of 

study 

EG (N=45) CG (N=45) 
Significance of 

difference 

Mean±SD Mean±SD t p 

Handgrip test, kg 

1st 41.2±1.19 41.4±1.13 0.12 р>0.05 

2nd 43.7±1.17 42.2±1.09 0.94 р>0.05 

3rd 46.1±1.12 43.5±1.04 1.70 р>0.05 

4th 48.6±1.14* 44.0±1.05 2.97 р≤0.05 

Power index, % 

1st 59.03±1.42 58.97±1.34 0.03 р>0.05 

2nd 61.38±1.37 57.89±1.27 1.87 р>0.05 

3rd  64.47±1.31** 58.23±1.28 3.41 р≤0.01 

4th  
67.78±1.24**

* 
57.74±1.25 5.70 

р≤0.00

1 

Note: N: number of subjects; Mean: arithmetical average; SD: standard 
deviation; t: t-test value, p: the significance of the difference between the 
indicators of EG and CG; * - statistical significance of the difference on 
the level р≤0.05; ** - statistical significance of the difference on the 
level р≤0.01; *** - statistical significance of the difference on the level 
р≤0.001 

A comparison of the PI of the cadets of EG and CG 

showed that in all years of study, the PI of the cadets of 

EG was more developed than that of the cadets of CG. 

However, a significant difference was found only in the 

3rd and 4th years – it accounted for 6.24% and 10.04% 

(р≤0.01; р≤0.001). During the studying, the PI of the 

cadets of EG was characterized by positive dynamics – 

the indicators of the 4th-year cadets were more improved 
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than those of the 1st-year cadets by 8.75% significantly 

(р≤0.05). And in CG, there was an insignificant 

deterioration of the PI by 1.23% (p>0.05). 

Table 4.  The comparative analysis of the functional capabilities of the 
cardiovascular system of cadets of EG and CG (N=90) 

Year of 

study 

EG (N=45) CG (N=45) 
Significance of 

difference 

Mean±SD Mean±SD t p 

Heart rate at rest, bpm-1 

1st 71.3±0.83 71.4±0.85 0.08 р>0.05 

2nd 69.5±0.79 70.6±0.82 0.94 р>0.05 

3rd 67.9±0.78 70.1±0.79 1.98 р>0.05 

4th 66.5±0.77** 69.7±0.78 2.92 р≤0.01 

Systolic blood pressure, mmHg 

1st 122.6±1.19 122.4±1.17 0.12 р>0.05 

2nd 121.4±1.18 121.8±1.16 0.21 р>0.05 

3rd  120.6±1.16 121.3±1.16 0.39 р>0.05 

4th  119.8±1.15 120.8±1.15 0.61 р>0.05 

Diastolic blood pressure, mmHg 

1st 70.5±0.87 70.4±0.82 0.08 р>0.05 

2nd 70.3±0.86 70.2±0.84 0.09 р>0.05 

3rd  70.0±0.84 70.1±0.82 0.11 р>0.05 

4th  69.8±0.81 70.1±0.80 0.26 р>0.05 

Robinson index, c.u. 

1st 87.41±1.18 87.39±1.15 0.01 р>0.05 

2nd 85.37±1.16 85.99±1.14 0.38 р>0.05 

3rd  81.89±1.12 85.03±1.13 1.97 р>0.05 

4th  79.66±1.05* 84.19±1.07 2.85 р≤0.05 

Heart rate recovery, s 

1st 128.9±2.67 129.6±2.71 0.18 р>0.05 

2nd 121.4±2.51 123.0±2.57 0.45 р>0.05 

3rd  109.8±2.35 115.4±2.44 1.65 р>0.05 

4th  97.5±2.28* 107.3±2.36 2.99 р≤0.05 

Note: N: number of subjects; Mean: arithmetical average; SD: standard 
deviation; t: t-test value, p: the significance of the difference between the 
indicators of EG and CG; * - statistical significance of the difference on 
the level р≤0.05; ** - statistical significance of the difference on the 
level р≤0.01; *** - statistical significance of the difference on the level 
р≤0.001 

The study of the heart rate at rest defined that during 

the 1st – 3rd years of study, the heart rate of the cadets of 

EG and CG did not differ significantly (p>0.05). In the 

4th year, the heart rate of the cadets who attended the 

academy CrossFit class was significantly more improved 

in comparison with the cadets who were training 

according to the traditional system of physical training, by 

3.2 bpm-1 (p≤0.01) (Table 4). This suggests that CrossFit 

training has a positive effect on the functional abilities of 

the cardiovascular system of paratrooper cadets. During 

the studying, the heart rate of the cadets of both groups 

was improved significantly (p≤0.01), but the difference 

between the indicators of the cadets of the 4th and 1st 

years was 1.7 bpm-1 in CG, and 4.8 bpm-1 in EG. As a 

result of the study of blood pressure, it was found that, 

despite the trend of improving both systolic and diastolic 

blood pressure of the cadets of both groups, the indicators 

of the cadets of EG and CG did not differ significantly in 

all years (p>0.05) (Table 4). 

The estimation of the RI showed that in the 1st – 3rd 

years, the indicators of the cadets of EG and CG did not 

differ significantly (p>0.05), and the 4th-year cadets of 

EG were found to have more improved indicators of the 

RI by 4.53 c.u. significantly (p≤0.05). The analysis of the 

dynamics of the RI during the cadets’ studying showed 

that the average values of the RI were significantly 

improved in both groups: by 7.75 c.u. in EG (p≤0.05) and 

3.2 c.u. in CG (p≤0.01). This suggests a more effective 

impact of CrossFit training in comparison with the 

traditional system of physical training concerning the 

improvement of the functional abilities of the 

cardiovascular system of cadets. 

Comparing the HRR of cadets after physical activity, it 

was found that in the 1st, 2nd, and 3rd years, there was no 

significant difference in the indicators of the cadets of EG 

and CG (p>0.05). In the 4th year, the cadets who attended 

the CrossFit classes were found to have more developed 

indicators significantly in comparison with the cadets who 

were studying according to the traditional system of 

physical training by 9.8 s (p≤0.05), which confirmed our 

previous conclusions about the positive impact of CrossFit 

training on the functional indicators of the cardiovascular 

system of paratrooper cadets. 

4. Discussion 

The scientists [1, 22, 23, 24] note that modern combat 

activities of AAF military personnel require a high 

development level of physical qualities and 

morphofunctional condition as it involves long-lasting 

route marches with full armor on, accelerated movement 

with additional loads, manual execution of a large amount 

of work, loading ammunition, and overcoming artificial 

and natural obstacles. The scientists [25, 26, 27, 28] point 

out that a high level of physical fitness of the military 

personnel significantly expands their capabilities, which 

depend on the functional state and the negative influence 

of the external environment does not disrupt the 

homeostasis of the internal environment of the organism. 

Moreover, adaptation to regular physical activity leads to 

savings of energy resources while performing professional 

combat tasks and, especially, while resting, helping to 

accelerate the recovery process [29, 30, 31]. 

According to the scientists [32, 33, 34], for the physical 

fitness of military personnel to have an effect on the 

results of their professional activities, it is important that 

the modes of functioning or actions of the corresponding 
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functional systems coincide. In other words, for the motor 

skills, formed during physical exercises, techniques, and 

actions, to have an impact on the military professional 

activity, it is necessary that the functional systems formed 

during various physical exercises coincide with the 

functional systems being formed while performing tasks 

of military professional (combat) activity. Therefore, 

CrossFit is claimed to be an effective means of physical 

training of AAF officers. As indicated in the works [19, 

20], the main idea of CrossFit is the functional orientation 

of training and, consequently, its diversity. CrossFit can 

be used regardless of the level of initial training, age, and 

gender. The scientists [16, 18] proposed CrossFit training 

aimed at the improvement of the cadets’ physical fitness 

in the field conditions. The results of the research 

established the high efficiency of the developed sets in 

terms of the comprehensive development of the physical 

qualities of cadets, and also their increased interest in 

physical exercises in the field.  

Studying the effect of CrossFit training on the physical 

fitness of people of different ages, genders, and 

professions, the scientists [17, 21] found its positive effect 

on physical development and functional capabilities of the 

body: expanding vascular network, improving blood 

composition (increasing red blood cells, hemoglobin), 

increasing the volume of the heart muscle, chest girth, and 

vital capacity, improving the activity of the central 

nervous system. The scientists [16, 18, 25] prove that after 

CrossFit training one can do any sport and achieve high 

results because functional training provides basic physical 

training, promotes endurance, muscle strength, improves 

cardiovascular and respiratory systems. The results of our 

research confirm the findings of many scientists and 

expand them. 

5. Conclusions 

According to the results of the research, it is established 

that CrossFit classes have a positive effect on improving 

the morphofunctional state of paratrooper cadets. 

According to the average values of the body weight, vital 

capacity, handgrip test, heart rate, and power, life, and 

Robinson indexes, the performance of cadets who were 

engaged in CrossFit, was more increased significantly in 

senior years of study than the performance of cadets who 

were training according to the traditional system of 

physical training. The most pronounced effect of CrossFit 

training was found in the indicators of the cardiovascular 

system, body weight, and power indicators. A high level 

of the morphofunctional state of cadets will improve the 

efficiency of their future professional military and combat 

activities. 
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