
ORIGINAL

www.balticsportscience.com 28

Baltic Journal of Health and Physical Activity 2017;9(1):28-36
Journal of Gdansk University of Physical Education and Sport in Gdansk
e-ISSN 2080-9999

Authors’ Contribution:
A Study Design
B Data Collection
C Statistical Analysis
D Data Interpretation
E Manuscript Preparation
F Literature Search
G Funds Collection

 article details 
 Article statistics Word count: 2,630; Tables: 2; Figures: 1; References: 28 
  Received: September 2016; Accepted: December 2016; Published: March 2017 
 Full-text PDF:  http://www.balticsportscience.com
 Copyright   © Gdansk University of Physical Education and Sport, Poland
 Indexation:  AGRO, Celdes, CNKI Scholar (China National Knowledge Infrastructure), CNPIEC, De Gruyter - IBR (International 

Bibliography of Reviews of Scholarly Literature in the Humanities and Social Sciences), De Gruyter - IBZ 
(International Bibliography of Periodical Literature in the Humanities and Social Sciences), DOAJ, EBSCO - Central 
& Eastern European Academic Source, EBSCO - SPORTDiscus, EBSCO Discovery Service, Google Scholar, Index 
Copernicus, J-Gate, Naviga (Softweco, Primo Central (ExLibris), ProQuest - Family Health, ProQuest - Health & 
Medical Complete, ProQuest - Illustrata: Health Sciences, ProQuest - Nursing & Allied Health Source, Summon 
(Serials Solutions/ProQuest, TDOne (TDNet), Ulrich’s Periodicals Directory/ulrichsweb, WorldCat (OCLC)

 Funding: This research received no specific grant from any funding agency in the public, commercial, or not-for-profit  
  sectors.
	 Conflict	of	interest: Authors have declared that no competing interest exists.
 Corresponding author:  Prof. nadzw. dr hab. Dariusz Mucha, Faculty of Physical Education and Sport, University of Physical Education in  
  Cracow, Poland; Michałowice 32-091, ul. Górna 83; e-mail: nauka.autograf@gmail.com;  
  phone no. 0048601482162
   Open Access License: This is an open access article distributed under the terms of the Creative Commons Attribution-Non-commercial  
  4.0 International (http://creativecommons.org/licenses/by-nc/4.0/), which permits use, distribution, and   
  reproduction in any medium, provided the original work is properly cited, the use is non-commercial and is  
  otherwise in compliance with the license.

 abstract 
 Background  An aim of this work was to determine the influence of women’s experimental training using  
  kettlebells on selected components of physical fitness.

 Material/Methods  Two groups of women, experimental (N = 20) and control (N = 20), took part in this study. 
In order to determine the influence of the training program developed by the present 
authors, participants were subjected to examinations aimed to assess the level of selected 
components of physical fitness (speed of hand movements, flexibility, explosive strength 
of lower limbs muscles, strength endurance of abdominal muscles and hip flexors, strength 
endurance of upper limbs muscles and the shoulder girdle, agility, the maximum oxygen 
uptake, the maximum and average power).

 Results  Women who participated in kettlebells training showed statistically significant changes 
in all the examined components of physical fitness. In this group the greatest increase 
(84.25%) occurred in the endurance strength of upper limbs and the shoulder girdle. 
However, standard fitness training was more beneficial for shaping flexibility.

 Conclusions   A key element to the benefit of circuit training with kettlebells use (and additional exercises 
carried out in this training) is a possibility to improve comprehensive physical fitness.

 Key words kettlebell, women, physical fitness, experimental training 
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introduction 
Kettlebell weight enables performing many multi-articular functional exercises 
at a different pace. It may have a positive effect on different components of 
a person’s physical fitness, such as strength, power, muscle endurance and 
oxygen function [14, 16]. In view of the beneficial influence on listed areas, 
it is also applied in sport, e.g. in weightlifting [17]. Amongst advantages of 
such training, it is also necessary to emphasize the possibility of its use in 
the rehabilitation of athletes with muscular dysfunctions within the back [5]. 
Jay et al. [14] presented that training with kettlebells can reduce pain of the 
neck, shoulders or lumbar area of the back by improvement in the efficiency 
of movement apparatus within those body parts.

In fitness training for women, there is still a need to develop different variants 
of methodological functional training with external resistance, aimed to shape 
strength, endurance or power [8, 12]. Intensive endurance-strength training 
with a use of kettlebell weight can effectively meet those needs. However, the 
influence of such training on the body composition and level of strength or 
endurance abilities in women is not sufficiently known yet [20]. Much more 
information comes from studies in which men were diagnosed. Lake and 
Lauder [16] stated that the group using kettlebell weight in training obtained 
bigger increases in maximum power and explosive strength compared to the 
group exercising with own body weight. Schnettler et al. [24] noticed that 
thanks to exercises with kettlebells he subjects have shown beneficial changes 
in the maximum oxygen uptake.

The aim of this study was to determine the influence of experimental training 
with kettlebells use, carried out by women, on selected components of physical 
fitness.

material and methods 
The study involved 40 physically active women, aged 27–32 years, who 
regularly (for not less than 2 year and not more than 3 years) attended one of 
Cracow’s fitness clubs in which examinations were carried out. These women 
participated in physical activities from 3 to 4 times a week. They were selected 
from a group of participants in the Club’s programming activities with a use 
of special selection, based on a survey that was aimed to determine the test 
group of people of similar age, physical activity level and basic performance 
characteristics (heart rate at rest). Chosen candidates were divided randomly 
into two groups: experimental (N = 20) and control (N = 20). All participants 
voluntarily took part in the research project.

In order to determine the influence of the training program developed by the 
authors of this work, participants were subjected to examinations aimed to 
assess the level of selected components of physical fitness. Examinations were 
carried out on two days with an interval of one week, before starting and after 
completion of an eight-week training cycle carried out by the experimental 
and control group. On the first day of examinations, based on the Eurofit test 
[9], the following variables were diagnosed (the order of the applied tests 
was kept):
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1. Speed of hand movements– plate tapping.
2. Flexibility – Sit-and-Reach.
3. Explosive strength of lower limbs muscles – Standing Broad Jump.
4. Strength endurance of abdominal muscles and hip flexors – Sit-Ups in 30 

seconds.
5. Strength endurance of upper limbs muscles and shoulder girdle –Bent 

Arm Hang.
6. Agility – 10 x 5m Shuttle Test.
7. On the second day the following were examined:
8. Maximum oxygen uptake – Astrand-Rhyming test. In order to determine 

VO2max (ml x min-1 x kg-1), Astrand’s nomogram was used [2].
9. Ability to develop maximum power – Wingate test (10-secondmodification) 

with the body weight on at the level of 10% [3, 10]. Additionally, during 
this test the participants’ average performance power was examined.

characteristics of training carried out by the experimental   
group (e)  
An aim of the experimental training with kettlebells was to shape circulatory-
respiratory endurance, strength, power, speed, agility and flexibility. 
Methodological guidelines of the experimental training are presented in Table 
1.
 
Table 1. Experimental training program – methodological establishments

Training program
Number of circuits 3

Exercises in a circuit from 3 to 5
Repetitions from 15 to 20

Pace of performed exercises moderate and fast
Time of breaks between circuits 2 min.

Subjects participated in experimental training 3 times a week, for 8 weeks. 
Each training session lasted 60 minutes and was composed of five basic stages:

1. Functional warm-up with own bodyweight.
2. Circuit weight training with kettlebells at rapid pace.
3. Circuit weight training with kettlebells at moderate pace.
4. Circuit exercises on abdominal muscles.
5. Stretching and “rest” of the body after physical training.
 
Ethics Commission’s consent was obtained for this research at the Regional 
Medical Council No. 42/KBL/OIL/2015 from 15.04.2015.

characteristics of training carried out by the control group (c)
Subjects participated in standard schedule activities at the same club as the 
woman from the experimental group. Each week, two aerobic and choreography 
trainings were carried out and one reinforcing training. Each training session 
lasted 60 minutes. Choreographic training consisted of warm-up and then 
a more extensive choreographic part. Relaxation and stretching exercises 
were performed at the end. Strengthening training consisted of a simple 
choreographic warm-up, circuit exercises with own body weight or with 2 
dumbbells of a maximum weight of 1 kg, exercises on abdominal muscles, as 
well as relaxation and stretching exercises.
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methods of statistical analysis 
After receiving results, the normality of the analyzed schedules of variables 
was examined with Shapiro-Wilk test.

For both groups the basic measures of descriptive statistics were calculated: 
arithmetic mean and standard deviation. The difference between the obtained 
results before and after 8-week training cycle for both groups was also 
presented in percentage values.

In order to verify whether between the two measurements of the variable ratio 
(whose resolution does not significantly deviate from the normal) a statistically 
significant difference occurs in the same group, the t-Student test was used 
for dependent groups.

In order to verify whether between the two measurements of the variable ratio 
(whose resolution significantly deviates from the normal – at least in the case 
of one of the measurements) a statistically significant difference occurs in the 
same group, the Wilcoxon rank test was used.

results 
Table 2 presents results of individual tests, diagnosing selected components 
of physical fitness before and after an eight-week training cycle carried out 
by women included in the experimental and the control group. Women who 
participated in the training with kettlebells use showed statistically significant 
changes in all the examined components of physical fitness. In each case this 
group achieved good results in examinations conducted after eight weeks of 
experimental training. In turn, in the control group, statistically significant 
changes in a level of explosive strength of lower limbs, agility, maximum and 
average power were not observed.

Figure 1 presents changes in the level of individual components of physical 
fitness which were expressed with percentage values for both examined 
groups. The greatest increase (84.25%) occurred in the endurance strength 
of upper limbs and the shoulder girdle in the experimental group, whereas 
women participating in fitness activities improved this component by 4.18%. 
The developed training program with kettlebells improved flexibility by 
28.40%, speed of hand movements by -17.30% and maximum oxygen uptake 
by 5.97%. The remaining components of the experimental group increased 
below 10.00%. The control group was characterized by the greatest increases 
in flexibility (45.48%), and then maximum oxygen uptake (13.37%) and speed 
of hand movements (11.71%).
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Table 2. Results of individual tests before and after eight-week training cycle

Variable 
(measuring unit) Group

Examinations 
before  

training cycle (I) 

Examinations 
after  

training cycle (II)
Difference 

of arithmetic 
mean 

(MII– MI)

Direction 
of  

changes

t-Student test for depend 
ent groups/ 

Wilcoxon test

MI SD MII SD t/Z p

Speed of hand movements 
(s)

E 12.54 1.44 10.37 1.22 -2.17 ↑ t = 11.733 0.000**

C 12.72 1.07 11.23 1.13 -1.49 ↑ t = 10.125 0.000**

Flexibility (cm)
E 12.96 8.9 16.64 8.31 3.68 ↑ t = -7.757 0.000**

C 10.07 4.71 14.65 5.8 4.58 ↑ t = -8.301 0.000**

Explosive strength of lower 
limbs muscles (cm)

E 241.46 10.98 243.40 10.95 1.94 ↑ t = -5.849 0.000**

C 242.69 9.07 242.66 9.27 -0.03 ↓ t = 0.148 0.883

Strength endurance of 
abdominal muscles and hip 
flexors (rep)  

E 21.57 3.38 23.53 3.03 1.96 ↑ t = -5.662 0.000**

C 21.67 3.22 23.6 3.09 1.93 ↑ t = -6.381 0.000**

Strength endurance of 
upper limbs muscles and 
shoulder girdle (s)

E 15.43 9.87 28.43 11.93 13.00 ↑ t = 12.441 0.000**

C 15.07 9.29 15.70 9.37 0.63 ↑ t = -2.670 0.012*

Agility (s)
E 14.47 1.73 13.40 1.28 -1.07 ↑ t = 7.911 0.000**

C 14.18 1.34 14.26 1.34 0.08 ↓ t = -1.782 0.085

Maximum oxygen uptake 
(ml x min-1x kg-1)

E 39.50 6.36 45.81 6.57 6.31 ↑ t = -8.646 0.000**

C 42.11 7.22 47.74 7.24 5.63 ↑ Z = -4.618 0.000**

Maximum power (W)
E 408.40 77.45 428.93 69.26 20.53 ↑ t = -3.475 0.002**

C 420.97 84.61 420.80 81.89 -0.17 ↓ t = 0.053 0.958

Average power (W) 
E 231.17 41.16 239.47 45.52 8.30 ↑ -3.336 0.002**

C 232.07 43.3 232.80 43.88 0.73 ↑ -0.989 0.331
↑ improvement in the level of physical fitness component (result to the benefit of examinations after 8-week of cycle training) 
↓ decrease in the level of physical fitness component (result to the benefit of examinations before 8-week with training cycle)

Fig. 1. Scope of changes in the level of physical fitness components for the experimental and the 
control group
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discussion 
Taking into account needs of comprehensively shaping women’s physical 
fitness, the authors of this work decided to carry out experimental training with 
kettlebell weight, taking advantage of this training rise. Training was based 
on assumptions of circuit training with high intensity, which was supposed to 
enable the influence on different components of physical fitness. As results of 
this study indicate, women performing experimental training have statistically 
significantly improved all of the diagnosed components of physical fitness. In 
the control group, performing standard training in a fitness club, a statistically 
significant improvement was recorded in results of five of the conducted tests.

The conducted 8-week training in the control and experimental group had 
a different influence on individual components of physical fitness. Women 
performing exercises with kettlebells showed great changes (based on 
percentage values) in endurance of upper limbs and the shoulder girdle, 
considerably exceeding the result achieved by women included in the control 
group. A significant improvement in endurance of these muscle groups in the 
experimental group probably resulted from exercise selection. The developed 
training with kettlebells included such exercises as: press and its different 
variants as well as stabilization exercises, which clearly contribute to an 
increase in muscle strength of upper limbs and to stability of the shoulder 
girdle [28].

However, standard fitness training was more beneficial for shaping flexibility.  
A smaller increase in results of bending torso forward in the experimental group 
can result from the influence of motor tasks with external resistance carried 
out with significant volume. Moreover, in the developed training a dynamic 
exercise dominated that the subjects had not undertaken earlier and were not 
accustomed to them. Therefore, muscle tiredness in this group was significant, 
and hence, there could be a temporarily increased mobility limitation (muscle 
stiffness) after a conducted training cycle. It is possible that the result for this 
group would be more beneficial if regeneration time was extended between 
finishing the training cycle and examinations. According to many authors, 
flexibility as the anatomical-functional feature seems exceptionally dependent 
on the level of post-workout regeneration [23]. However, it is possible to 
find the confirmation that the very training with kettlebell has a significant 
influence on the improvement in flexibility through exercises that require 
workout in full-joint mobility [7].

A similar level of changes was observed in the level of VO2max. This result 
confirmed other authors’ observations [4, 26] that apart from aerobic training 
(carried out by the control group) also in high intensity efforts using kettlebell 
weight, a significant improvement in VO2max is possible. This kind of activity 
uses oxygen and anaerobic stress metabolic pathways, which may indicate 
a rate of heart contractions that during endurance training with kettlebells 
increases disproportionately in relation to oxygen uptake in effort [11, 25]. 
Probably better result changes in VO2max would be noted after a longer period 
of training, which would also be explicit with progressively applying greater 
external resistance.

In the experimental training, the obtained results in the maximum Wingate 
power test showed a statistically significant increase in the maximum and 
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medium power. In the control group, the value of these physiological features 
almost did not change. This data proves that by meeting training guidelines 
adopted in this work with kettlebells, it is possible to shape the anaerobic power. 
It is possible also to draw a conclusion that aerobic training with restrained 
intensity does not cause substantial changes in this physiological feature. 
The experimental group was able to carry out definitely more workout in the 
time, which positively indicates a growth in global stress capabilities [15]. 
Simultaneously, a lack of changes in the scope of the developed power in 
aerobic training, according to many authors, is an adverse phenomenon for 
shaping comprehensive physical fitness [6, 22]. Exercises with use of external 
resistance performed at fast pace contribute to an increase in the power. 
However, the power co-decides about the general level of efficiency, indicating 
fitness to perform workout in the time, according to the assumptions of physics.

Very similar changes in both groups were presented in the examination test 
of endurance strength of abdominal muscles and hip flexors, as well as the 
speed of hand movements, which indicates a similar effect of both types of 
training on these components of physical fitness.

However, in relation to agility, identified as a combination of various coordination 
abilities, only training with kettlebells use has contributed to its improvement. 
Among others, Markowic et al. [18], Nowak and Ambroży [19], Voelzke et al. 
[27] wrote about the influence of circuit training with weight training at fast 
pace on the improvement in motor skills, such as jumping, speed and agility 
in the training of athletes.

Explosive muscles strength of lower limbs in the control group remained at 
a stable level, while in turn it slightly (although with statistical significance) 
improved in women performing the experimental training. Due to the nature 
of applied exercises with kettlebells it seems that changes should be greater. 
Perhaps, a different evaluation method of explosive strength of lower limbs 
should be applied, because in the long jump test other factors may play a role, 
and first of all the technique of performing this motor task may affect the 
result of the long jump test. This, in turn, may affect the result that describes 
a real level of explosive strength of lower limbs. Omorczyk et al. [21], based 
on their studies, also came to a conclusion that it would be more favorably 
to apply a different test (related to motor tasks shaping special efficiency)
in examining female gymnasts. The mentioned authors did not notice any 
relationships between long jump performance and the quality of performed 
exercises by female athletes.

conclusions 
Standard – aerobic fitness training in which women participated in the 
experimental group in its assumptions includes mainly the development of the 
oxygen function. The authors of this work want to emphasize that thanks to the 
training proposed by them it is possible to shape other important components 
of physical fitness more widely. 

A key element to the benefit of circuit training with kettlebells use (and additional 
exercises carried out in this training) is a possibility to improve comprehensive 
physical fitness, devoting as much time to aerobic or strengthening training. 
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For persons who prefer recreational training it may bean important motivator 
to undertake physical activity. 

Author’s training with kettlebells is high-intensity training, which increases 
metabolic rate and oxygen change also after its finishing, due to increased 
oxygen consumption after training (EPOC – excess post-exercise oxygen 
consumption). 
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