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Description and profile of the journal 

Antropomotoryka. Journal of Kinesiology and Exercise 
Sciences (JKES) is the official, reviewed, quarterly academic 
publication of the International Association of Sport Kinesiol-
ogy (IASK), issued by the University of Physical Education in 
Krakow since 1989, and from 2010, in cooperation with the 
University School of Physical Education in Wroclaw. The jour-
nal has received academic patronage from the Rehabilitation, 
Physical Education and Social Integration Committee of the 
Polish Academy of Sciences and can be found in the IC Jour-
nal Master List international indexing database. Since 2014, the 
journal is published in the original electronic version in English. 
On subscribers’ request, the journal may be issued in English 
and Polish in book format. 

Editorial office: Antropomotoryka
Al. Jana Pawła II 78, 31-571 Kraków. Poland.
E-mail: antropomotoryka@awf.krakow.pl 

Aim

In Antropomotoryka. Journal of Kinesiology and Exer-
cise Sciences (JKES) the results of innovative experiments 
and observations on human locomotive activities conducted 
under natural and laboratory conditions by researchers of hu-
man motor skills (anthropomotorics) or related fields and dis-
ciplines, such as: physiology, psychology, physical anthropol-
ogy, biomechanics, medicine, computer sciences, economics, 
genetics, pedagogy, sports education are presented. This al-
lows to acquaint oneself with the essence of human physical 
activities, their structure, skills, motor functions and aptitudes, 
learning of these motor functions, their monitoring and control, 
and the health and sports effects of the broadly understood 
human notion of physical activity. 

In accordance with the aim of the journal, the subject of 
the article should fall under one of the four thematic categories: 
I. Theoretical and applied aspects of kinesiology (Funda-

mental and Applied Kinesiology).
II. Scientific basis of motor function training in sports and 

recreation (Sport Sciences).
III. Teaching, controlling and monitoring motor functions. 

Scientific basis, formation and evaluation of activity and 
physical fitness (Exercise Sciences).

IV. Reviews, debates and discussions, historical elaborations, 
conference announcements, reports from conferences 
and congresses of the IASK and brief summaries of papers 
printed in foreign journals, book reviews on the theory of 
human motor skills and also, assessment of the current 
state and prospects for the development in anthropomo-
toric research achievements (Varia). 
Papers of high scientific value previously qualified for 

publication in another foreign journal may also be submitted, 

provided that the author obtains written consent to reprint the 
article from the foreign journal in which the text has been or 
will be published. 

Requirements for submission
Submitting the paper should be done via the Index Coperni-

cus Publishers Panel – the electronic system for management of 
the editing process. For this purpose, it is necessary to register 
on the following website: http://970.indexcopernicus.com/.  

Manuscript registration takes place in accordance with 
the instructions for authors: http://970.index-copernicus.com/i 
c_publishers_panel_instrukcja_obslugi_dla_autorow.pdf   

• Once registered on the IC Publishers Panel platform, au-
thors should contact the editorial office via the IC Publish-
ers Panel e-mail or the editorial office directly via e-mail: 
antropomotoryka@awf.krakow.pl .

• The author responsible for correspondence with the pub-
lisher concerning the article receives notification confirm-
ing submission of the article, and information about stages 
of its publication.

• Editors will not accept an article in which the phenomena 
of “ghostwriting” and “guest authorship” is present or 
showing signs of any aberrancies. 

• All publications are copyrighted on the basis of the Berne 
Convention and the Universal Copyright Convention, ex-
ceptions being only cases allowed by national law. 

• The author submits a statement (in the case of collaborative 
papers, the lead author submits the statement on behalf of 
all co-authors) asserting that materials submitted for publi-
cation become the sole property of the publisher and cannot 
be published in whole or in part by other journals or digital 
media without the permission of the publisher. 

• Submission for publication is tantamount to the author(s) 
relinquishing ownership rights to the publisher, which is 
claimed by the lead author in a statement posted on the 
website: http://970.indexcopernicus.com/ 

• The lead author is required to determine the contribution of 
the co-authors in creation of the article in accordance with 
the requirements of the IC Publishers Panel – electronic 
system for managing the editorial process. 
Article preparation for publication in Antropomotoryka. 

Journal of Kinesiology and Exercise Sciences (JKES)

Texts submitted for publication should be 
written in English or Polish in accordance 
with the following editorial requirements: 

• The volume of empirical work including the summary, fig-
ures and tables should not exceed 22 pages, and the re-
views – 30 pages standard A4 size (up to 1,800 characters 
including spaces per page);

REGULATIONS FOR ARTICLE PUBLICATION

http://970.indexcopernicus.com/
http://970.indexcopernicus.com/ic_publishers_panel_instrukcja_obslugi_dla_autorow.pdf
http://970.indexcopernicus.com/ic_publishers_panel_instrukcja_obslugi_dla_autorow.pdf


  Regulations for article publication

4 Antropomotoryka

• Texts should be prepared using only Microsoft Office Word 
text editor, pages should be numbered, font: Times New 
Roman; size: 12 points; spacing: 1.5; justified text; title 
written in bold typeface; centred.

• Tables and figures labelled using Arabic numerals and head-
ers, explanations and descriptions of illustrations below the 
figures and the results above the tables should be placed on 
separate pages in the English and Polish versions. Head-
ers, explanations and descriptions below the figures and 
above the tables should be in English and Polish. 
Example: 
Tabela 1., Ryc. 1., Objaśnienia, Chłopcy 
Table 1., Fig. 1., Commentary, Boys 

•  Figures and tables should be placed on separate pages 
(See: Illustrative material); 

Title page (English and Polish versions on separate pages 
– if article is meant for publication in both English and Polish) 
containing the full title of the paper and its short title (up to 40 
characters including spaces) to be placed in the running head, 
names of author(s), affiliation of the author(s) presented ac-
cording to the following scheme: faculty, university, country, 
contribution of the co-authors in the creation of the article us-
ing symbols in the case of collective works (pattern of symbols 
according to the instructions in IC Publishers Panel); mailing 
address of the lead author (author’s full name, address, e-mail 
address and phone number). 

Abstract and key words (English and Polish versions on 
separate pages – if article is meant for publication in both Eng-
lish and Polish), taking the following structure into account:  
Full title of the work, summary about 250 words with division 
into parts: (in English) Purpose. Basic procedures. Main find-
ings. Conclusions (in Polish: Cel pracy. Materiały i metody. 
Wyniki. Wnioski), keywords containing from 3 to 15 words 
(preferably using the MeSH dictionary); 

The main body of the text (in English and Polish)

The main body of the text should include the following 
parts: 

Introduction. Introduction acquaints the reader with the 
subject of the article and places it against the background of 
existing research (literature review). 

At the end of the Introduction, the aim, research problems 
and hypotheses should be clearly stated.

Material and methods. An accurate description of the 
research subject (material) should be presented in the meth-
odological part. The number of subjects, their age, sex and 
other characteristics of the participants should be indicated. 
Additionally, information regarding the conditions of testing, 
time and methods, techniques and research instruments, with 
particular emphasis on the description of the used apparatus 
should be given. The name and address of its producer should 
be given. If an original method or technique of research was 
used, it should be described precisely by presenting its va-
lidity and reliability (reproducibility). In the case of modifying 
already recognized methods, the applied changes must be 
described and the need for these changes must be justified. 
Statistical methods should be explained so that it can be easily 

determined whether they are properly suited for the purpose 
of research. The author of the review or meta-analysis should 
provide methods of searching for materials, methods of selec-
tion, etc.

Results. Presentation of the results should be logical and 
cohesive, and closely linked to the data in the tables and fig-
ures. Referencing results presented in the tables or figures, 
the abbreviated name of the table and figures (Table 1, Fig. 
2) should be placed in parentheses and on the margins of the 
work, suggesting their location in the comments. In the main 
body of the paper, the same results in tables and figures cannot 
be repeated.

Discussion. The author should relate the results to data 
from literature (other than described in the introduction), high-
lighting the innovative and significant aspects of his/her work. 
The adopted hypotheses should be verified or falsified. 

Conclusions. Presenting cognitive and applicative find-
ings, the posed hypotheses should be considered and vague 
statements not supported by the results of the research should 
be avoided.

Acknowledgements. A list of persons or institution(s) con-
tributing to the preparation of the article, financially or tech-
nically supporting the research process or article publication 
may be given. It is particularly desirable to provide the study 
grant number. 

References. The bibliographic list contains only items 
which are referenced in the body of the text. Bibliographic 
descriptions, enumerated using Arabic numerals and listed 
in the order of citation (not in alphabetical order) should be 
printed on a separate page. Each referenced item should start 
with a new line. The sequenced number of the bibliographical 
item, given in square brackets, must correspond to the order 
of reference to the publication in the body of the text.

Bibliographic description of the article should include: 
the name of the author(s), initial(s), surname(s), title of the 
article, name of the journal in functioning abbreviated form, 
year of publication, issue, volume number, pages, DOI number 
(if the publication has one). Bibliographic description should 
end with a full stop. 

The Vancouver Referencing Style, also known as the au-
thor-number system of citation, recommended for medical sci-
ences should be used in the publication (https://www.library.
uq.edu.au/training/citation/vancouv.pdf). Enumeration of the 
referenced texts and principles of citation are defined by the 
so called Vancouver Convention drawn up by the ICMJE (Inter-
national Committee of Medical Journal Editors). According to 
it, referencing material from the source in the body of the text 
should end in the bibliographic item number in square brack-
ets, e.g. [1]. In the case that reference is made to the authors, 
the reference is placed immediately after the author’s surname 
(without first name initial) (e.g.: “According to Aronson et al. 
[23] this study is ...”). 

Repetition of the reference to the same publication is done 
by its earlier established number. References of attachments 
are organized according to the order of their citation in the body 
of the text. Citing two or more publications should be included 
in square brackets in chronological order of their publication. 

Explanatory notes or supplementary text should be num-
bered using the Oxford Referencing System, maintaining con-
sistency throughout the article. 
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Examples 

Monograph by no more than six authors: 

[1] Butler SW: Secrets from the Black Bag. London: The Royal 
College of General Practitioners; 2005.

[2] Cheers B, Darracott R, Lonne B: Social care practice in 
rural communities. Sydney: The Federation Press; 2007. 

Monograph by more than six authors After the sixth author, 
the following abbreviation is placed: et al.

[3] Hofmeyr GJ, Neilson JP, Alfirevic Z, Crowther CA, Gul-
mezoglu AM, Hodnett ED, et al: A Cochrane pocketbook: 
Pregnancy and childbirth. Chichester, West Sussex, Eng-
land: John Wiley & Sons Ltd; 2008.

 
Subsequent editions of the monograph (Edition number 

is placed after the title) 

[4] Murtagh J: John Murtagh’s General Practice. 4th ed. Syd-
ney: McGraw-Hill Australia Pty Ltd; 2007.

Monograph publisher (collaborative work) 

[5] Breedlove GK, Schorfheide AM: Adolescent pregnancy. 
2nd ed. Wieczorek RR, editor. White Plains (NY): March of 
Dimes Education Services; 2001. 

Chapter in the monograph (collaborative work) 

[6] Meltzer PS, Kallioniemi A, Trent JM: Chromosome altera-
tions in human solid tumors. In: Vogelstein B, Kinzler KW, 
editors. The genetic basis of human cancer. New York: 
McGraw-Hill; 2002. p. 93-113. 

Conference reports (papers) 

[7] Christensen S, Oppacher F: An analysis of Koza’s compu-
tational effort statistic for genetic programming. In: Foster 
JA, Lutton E, Miller J, Ryan C, Tettamanzi AG, editors. Ge-
netic programming. EuroGP 2002: Proceedings of the 5th 
European Conference on Genetic Programming; 2002 Apr 
3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91. 

Monographs published in electronic version 

 [8] Bartlett A. Breastwork: Rethinking breastfeeding [online 
monograph]. Sydney, NSW: University of New South 
Wales Press; 2005 [cited 2009 Nov 10]. Available from: 
NetLibrary.

Articles in journals. Standard, list only six authors, 
above six – abbreviated: et al. 

 [9] Snowdon J: Severe depression in old age. Medicine To-
day. 2002 Dec; 3(12):40-47. 

[10] Skalsky K, Yahav D, Bishara J, Pitlik S, Leibovici L, Paul 
M: Treatment of human Brucellosis: systematic review 
and meta-analysis of randomized controlled trials. BMJ. 
2008 Mar 29; 336(7646): 701-4. 

[11] Rose ME, Huerbin MB, Melick J, Marion DW, Palmer AM, 
Schiding JK, et al.: Regulation of interstitial excitatory 
amino acid concentrations after cortical contusion in-
jury. Brain Res. 2002; 935 (1-2): 40-6.

Articles published in journal supplements 

[12] Geraud G, Spierings EL, Keywood C: Tolerability and 
safety of frovatriptan with short- and long-term use for 
treatment of migraine and in comparison with sumatrip-
tan. Headache. 2002;42 Suppl 2: S93-9. 

[13] Glauser TA: Integrating clinical trial data into clinical 
practice. Neurology. 2002;58 (12 Suppl 7): S6-12. (Is-
sue with supplement) 

Articles in journals published in electronic version with-
out DOI (digital object identifier)  . Enter the URL (Uniform Re-
source Locator) – journal website)

[14] Lemanek K: Adherence issues in the medical manage-
ment of asthma. J Pediatr Psychol [Internet]. 1990 [cited 
2010 Apr 22];15(4):437-58. Available at: http://jpepsy.
oxfordjournals.org/cgi/reprint/15/4/437 

Articles in journals published in electronic version, with 
digital DOI

[15] Fletcher D, Wagstaff CRD: Organisational psychology in 
elite sport: its emergence, application and future. Psy-
chol Sport Exerc. 2009;10(4):427-34. DOI: 10.1016/j.
psychsport.2009.03.009. 

[16] Darling E.S. et al .: The role of Twitter in the life cycle 
of a scientific publication. “PeerJ Preprints”, 2013; 1: 
e16v1. http://dx.doi.org/10.7287/peerj.preprints.16v1. 
2013.09.22. 

[17] Donsmark M, Langfort J, Ploug T, Holm C, Enevoldsen 
LH, Stallknech B. et al.: Hormone-sensitive lipase (HSL) 
expression and regulation by epinephrine and exercise in 
skeletal muscle. Eur J Sports Sci, 2 (6), 2002. Available 
at: URL: http://www.humankinetics.com/ejss/bissues.
cfm; DOI: 10.1080/17461391.2002.10142575. 

Articles in journals published in electronic version, 
found in the PubMed database.

[18] Von Itzstein M, Wu WY, Kok GB, Pegg MS, Dyason JC, 
Jin B, et al.: Rational design of potent sialidase-based 
inhibitors of influenza virus replication. Nature. 1993 Jun 
3; 363(6428): 418-23. Cited in PubMed; PMID 8502295. 

Important information for authors of articles submitted 
for publication 

In view of the fact that since 2014 onwards, the quarterly 
journal will be published in the original electronic version in 
English, please translate into English: titles of articles in the 
bibliographic listing published in a language other than English, 
providing the language of the original in square brackets after 
the English title. The title of the journal must remain in full 
version or in functioning abbreviated form. Example: 

[19] Jaskólska A, Bogucka, Świstak R, Jaskólski A: Mecha-
nisms, symptoms and after-effects of delayed muscle 
soreness (DOMS) [in Polish]. Med Sportiva, 2002, 4, 
189-201. 

The National Library of Medicine recommends placing 
the English translation of the title in square brackets, and in-
formation regarding the language of the article after the page 

http://www.humankinetics.com/ejss/bissues.cfm
http://www.humankinetics.com/ejss/bissues.cfm
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numbers (cf. International Committee of Medical Journal Edi-
tors (ICMJE) Recommendations for the Conduct, Reporting, 
Editing and Publication of Scholarly Work in Medical Journals: 
Sample References. Available at http://www.nlm.nih.gov/bsd/
uniform_requirements.html 

Example: 

[20] Ellingsen AE, Wilhelmsen I. [Disease anxiety among 
medical students and law students]. Tidsskr Nor Laege-
foren. 2002 Mar 20; 122(8): 785-7. Norwegian. 

Illustrative material 
• Technical requirements 

Figures – should follow a consistent background colour 
scheme; do not use grid lines or shading.
Tables – standardized format, reducing grid lines to a mini-
mum.
Example:

Table 1. Differences (d) in body height and mass as well as BMI between student 
group A and B 

Group
Variable

A B 
d Significance 

level pMe SD Me SD 

Age [years] 21.5 3.2 22.0  1.5  –0.5

Body height 
[cm]

176.2 3.3 178.0  4.1  –1.8 0.567 NS

Body mass 
[kg]

68.3 2.7 79.4  3.5 –11.1 0.005 * 

BMI [kg/m2] 22.3 2.2 25.7  2.8  –3.4 0.006 *

NS – statistically non-significant difference
*   –  p<0.05; ** p<0.05; ***p<0.001 

Scanning. The resolution of scanned illustrations must 
be at least 300 dpi. Black and white illustrations (lines of 
the art.) should be in TIFF format, or colour and images 
(grey) in TIFF or JPEG format (low degree of compression, 
up to 10%). All files can be compressed using RAR or ZIP;  
Symbols, for example: arrows, asterisks or the abbreviations 
used in tables or figures should be clearly explained in the legend. 

Equations must be written legibly, especially indices and 
exponents in powers.

Regulations for reviewing: 
• Articles submitted for publication by the IC Publishers 

Panel are reviewed by at least two independent reviewers. 
The names of the reviewers are not revealed. Authors and 
reviewers do not know each other’s identity (double-blind 
review process). 

• The publisher reveals a list of reviewers to the public once 
a year, in the last issue of the quarterly journal. 

• Reviews are performed using the IC Publisher Panel review 
worksheet. Reviewers are required to formulate a clear 
conclusion regarding approval or rejection of an article 
for publication.

• Reviewing procedures should be in accordance with the 
guidelines of the Ministry of Science and Higher Education 
of Poland, which may be found on the following websites: 

Appropriate Procedures of Reviewing in the Sciences:

http://bbn.uksw.edu.pl/sites/default/files/dobre_praktyki.pdf 

Veracity in Scientific Research and Respect for Intellectual 
Property: 

http://bbn.uksw.edu.pl/node/76 

Ethical Principles of a Scientific Researcher:

http://www.instytucja.pan.pl/images/stories/pliki/Komisja_
ds_Etyki_Nauce/dokumenty/Kodeks_etyki_ pracownika_nau-
kowego_31.12._2012.pdf 

Regulations regarding eligibility  
for printing: 

• Articles not prepared in accordance with the requirements 
of the “Article publication requirements” will be returned 
to the author for improvement. The publisher reserves the 
right to remove linguistic defects or apply abbreviations. 

• The publisher reserves the right to adjust or condense the 
text, make improvements related to terminology standard-
ization. 

• The publisher decides whether the article will be released for 
publication based on the reviewers’ opinions and the respons-
es of the authors or lead author to the reviewers’ comments.

• After translated, proofread and edited, the article is sent to the 
author(s) for approval. The publisher sets a one-week dead-
line for submission of further modifications by the author.

• Before publication, the author responsible for correspon-
dence with the publishing office will receive the article by 
e-mail (in PDF format), edited in accordance with the jour-
nal’s style template, to obtain consent for its publication. 
At this stage of publishing, only minor, final modifications 
may be made. Delay in re-submission/consent may cause 
the article to be moved to the next issue.

Concluding remarks 

• Publication of articles in Antropomotoryka. Journal of 
Kinesiology and Exercise Sciences (JKES) is free of 
charge. 

• The author responsible for correspondence concerning the 
article receives a free PDF file with the issue of the quar-
terly journal, in which his/her paper is published. 

• Abstracts and full texts in English and Polish are posted 
on the following websites: http://www.antropomotoryka.
pl/ and http://970.indexcopernicus.com/ 

• Subscription to issues of the journal published in book 
format can be ordered for a fee at: joanna.stepien@awf.
krakow.pl. 

• Distribution and sales of current and archival issues of 
“Antropomotoryka. Journal of Kinesiology and Exercise 
Science” can be found at: 
– Department of Academic Research and International Re-

lations at the University School of Physical Education in 
Cracow. Address: al. Jana Pawła II 78, 31-571 Kraków, 
Tel./Fax: 48 12 683 1224; Tel.: +48 12 683 1278. 

– Krakow Physical Culture Bookshop. Address: al. Jana 
Pawła II 78, 31-571 Kraków, Tel./Fax: 48 12 681 36 22.
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EDITORIAL

It is a pleasure to greet the readers of our Krakow and 
Wroclaw-based periodical in the year 2014. Beginning 
from issue 65, our periodical will be coming out with 
refreshed graphical layout and under an extended Eng-
lish name Journal of Kinesiology and Exercise Sciences 
(JKES). The decision to extend the name of our quarterly 
has been influenced by the recommendations following 
quality assessment of our periodical, made by Index 
Copernicus International. This time, our periodical was 
evaluated higher than in previous years (6.86 points), 
however, we have to meet a few requirements if we wish 
to improve that result. Amongst other things, it has been 
suggested to us that the English equivalent of the Pol-
ish word “antropomotoryka” should be broadened and 
made more concrete. As we all know, any title should be 
broad enough to be informative as far as the discipline 
that the periodical represents and the study problems it 
presents are concerned. The new title has been arrived 
at by means of analysing the scientific achievements 
so far; to specify  the scope of our periodical, we also 
enumerate four sections, into which Antropomotoryka is 
going to be divided: 1. Fundamental and Applied Kinesi-
ology; 2. Sport Science; 3. Exercise Science; 4. Varia.

Thanks to the fact that Antropomotoryka has been 
registered on the IC Journal Master List and entered the 
IC Publishers Panel, the papers published in our periodi-
cal has become intensely promoted internationally. We 
hope that it will give a boost to the domestic and inter-
national collaborations we already have with scientists, 
publishers and research units. We are positive that the 
steps that have been undertaken will make the study re-
sults published by us much more appealing.

However, we feel strong competition on the publish-
ing market. There are new journals interested in publish-
ing similar studies constantly emerging in our country. 
Several decades ago we were truly a monopolist on 
the domestic publishing market, promoting research on 
the structure and conditions of the development of hu-
man physical activity motor potential in broadly defined 
physical culture. Today we have to really do our best not 
to become history. Despite difficulties, we tread boldly 
into the future with Index Copernicus. This implies new 

FROM NUMBER 65.  
– ANTROPOMOTORYKA. JOURNAL OF KINESIOLOGY  
AND EXERCISE SCIENCES  (JKES)

obligations to our domestic and foreign partners (au-
thors and reviewers). We have to rely more on electronic 
means of communication. Both authors and reviewers 
have to sign in to the Index Copernicus database (see 
the new instructions for the authors whose works are 
published in our periodical). We are aware of the numer-
ous technical problems related to it that may even dis-
courage both groups from working with us. We ask for 
your understanding; there is no escape from the Internet, 
computers and Information Technology today – it has 
become a standard for publishing articles in periodicals 
that are in international databases. Working with Index 
Copernicus gives us the opportunity to become a part of 
the databases in the near future. It will not be the Master 
Journal List yet, but we will steadily progress to become 
a part of it. We have been promised to soon become a 
part of Arts and Humanities Citation Index, Science Cita-
tion Index Expanded, Social Sciences Citation Index and 
Conference Citation Index, all subordinate to Web of Sci-
ence. The rank of these indexes will definitely enable the 
authors collaborating with us to become internationally 
recognisable and quoted in works by specialists dealing 
with issues that our periodical deals with. Our collabora-
tors are going to be informed about it later this year in an 
editorial note.

The first step to internationalization of the periodical 
was obtaining the DOI (Digital Object Identifier) for arti-
cles printed in Antropomotoryka. Journal of Kinesiology 
and Exercise Sciences (JKES) This created the oppor-
tunity for the publications to become circulating inter-
nationally. The International DOI Foundation trademark, 
according to the definition, is to be considered a digital 
identifier for any object of intellectual property, whose 
task is to permanently identify any object of intellectual 
property in the digital networks, in conjunction with cur-
rent data about it. Let us remind our readers the benefits 
of acquiring it (we wrote about it once in Antropomoto-
ryka).

DOI is an identifier of an electronic document that is 
used on the Internet and in local area networks. Unlike 
URL identifiers (Uniform Resource Locator – a standard-
ized format for addressing resources: information, data 
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and services), DOI does not depend on the physical lo-
cation of the document but it is permanently assigned to 
a given document. It is used to identify electronic ver-
sions of scientific publications. Knowing the DOI number 
of a publication, special databases can be used as an 
easy way to find it on the Internet and download its most 
up-to-date version. Congratulations to the authors who 
have met all the conditions required of works published 
in Antropomotoryka. Journal of Kinesiology and Exercise 
Sciences (JKES) and which were included in the 65. is-
sue. We encourage our readers to take a close look at 
them, because it is very well worth it!

The latest issue opens with a publication by a well-
known Polish human motorics researcher, a publication 
especially known to the readers of Antropomotoryka. 
He has remained faithful to our periodical since the first 
issue, which appeared in 1989. He has also remained 
faithful to his own concept of relativisation of human 
motor performance, with particular emphasis on human 
strength manifested in sports. This is the subject matter 
of his Score Equalisation In Men’s And Women’s Olym-
pic Weightlifting (48-75 Kg For Women And 56-105 Kg 
For Men) (Preliminary Report). In this report, the author 
proposes his own scientific approach to solve the prob-
lems of evaluating results in weightlifting. It is yet another 
successful piece of work by an author of the older gen-
eration of researchers, still full of youthful energy. He is 
known to our readers for his many articles, written both 
individually and as a co-author. He is perhaps less well-
known in Poland as a party in the controversy with the 
International Paralympic Committee (IPC) to grant him 
rights to the creation of the existing 2016 regulations in 
weightlifting, to which there was no happy ending. To put 
things bluntly, the controversy arose around IPC unlaw-
fully appropriating test results published in Antropomo-
toryka. The results were used to develop rules of referee-
ing at highest level competitions, including the Olympic. 
No satisfaction whatsoever can be found in the fact that, 
ironically, in official announcements and publications, 
the materials were only marked with the author’s initials: 
AHA. (Not to mention the fact that the materials were 
reprinted without the author’s consent). Regretfully, An-
tropomotoryka was not involved in this controversy; the 
costs of the lawsuit were too high. There is no doubt that 
in this case, plagiarism had been commited. Plagiarism 
occurs when an author uses works of another author 
(phrases, sentences, data or theoretical ideas) without 
indicating the fact in the text. Tips on how to cite other 
people’s work, findings, conclusions or theoretical ideas 
are described in detail in the APA Publication Manual. 
One can also estimate how many citations have been 
lost and will be lost by Antropomotoryka. “AHA” scoring 
tables are used not only to evaluate results at thousands 
of sporting events, but also in numerous scientific pa-

pers analysing trends in the development of results in 
weightlifting. Neither the author’s full name, nor Antro-
pomotoryka has ever been mentioned!

The results presented in Score Equalisation In Men’s 
And Women’s Olympic Weightlifting (48-75 Kg For 
Women And 56-105 Kg For Men) (Preliminary Report) 
present not only cognitive qualities, but also potential 
for application. We hope that if the results contained in 
it were to be used to create new rules for weightlifting 
competitions, the International Weightlifting Federation 
will not forget the need to respect copyright. It is a thing 
to regret that the author of the new concept of evaluating 
sports performance, invariably modest and staying in 
the shadow of his own success or success of his pupils, 
proposes to call his method AWF Formula and not Adam 
Haleczko Formula. It would seem that the latter would 
be more understandable to general public than the ab-
breviation “AWF”. Does the wish of an author who has so 
much contribution to Antropomotoryka has to be an or-
der? Respecting his right to express personal views and 
keeping in mind the interests of the scientific periodical, 
a consensus has been reached: the method of equalising 
the results will be called Formuła Haleczki-AWF in Polish 
and Haleczko-UPE (University Schoole of Physical Edu-
cation) Formula in English.

In the Sports Science section, a report entitled: The 
activity of anaerobic glycolysis in the power of effort 
on his 100 best Polish sprinters has been included. It 
contains the results of measurements of lactate concen-
tration in blood plasma of the 9 best Polish sprinters,  
before the 100 metres sprint race, and 1 minute, 5 min-
utes and 10 minutes after it. The respondents’ personal 
bests were at the first and championship sports class 
levels. The increase in lactate concentration recorded 
after exercise was statistically significant compared to 
the resting level (p ≤ 0.05). The authors believe that the 
observed concentrations of lactate especially at 1 and 5 
minutes after the 100 metres can be of great importance 
in solving training problems.

The Exercise Science section of our quarterly opens 
with an article entitled Motor development and the 
level of motor skills of children aged 6 years from the 
Małopolska voivodeship. It is hard to resist the feeling of 
admiration when considering the material which forms 
the basis of the research conducted in that paper. To 
verify the hypothesis of blurring of the environmental dif-
ferences in the somatic, motor and intellectual develop-
ment caused by the impact of the modifier - place of res-
idence – 3117 girls and 3292 boys were studied, a total 
of 6409 children from one region of our country about to 
begin school education. Penetration area of the research 
was limited to the Małopolska voivodeship; it was  as-
signed the characteristics of representativeness for the 
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Region of Małopolska, as can be seen from the content 
of the research. On the basis of a dichotomous (very 
general) division of the children’s place of residence into 
two groups – the city and the country – and a flawlessly 
performed statistical analysis, it has been demonstrated 
that there is no basis to confirm the existence of a gradi-
ent of urbanization typical of that observed in older an-
thropological studies on the level of biological and intel-
lectual development in the Małopolska voivodeship area. 
There is also a very interesting reference in the paper 
between own research and comparative material from 
similar population-based studies conducted throughout 
the world.

In the two following articles: Aqua Aerobics as a Form 
of Improving the State of Women After Mastectomy 
and Determinants of Physical Activity in Adult Popula-
tion vs. Existing Recommendations the authors present 
the results of research whose aim was to ascertain the 
reasons for practicing certain forms of participation in 
physical culture, as well as the search for determinants 
of increased physical activity in adulthood, undertaken in 
order to improve physical and mental health.

In the first paper, women aged 45-68 years were stud-
ied; they were taking part in different forms of rehabilita-
tion after mastectomy, with particular emphasis on aqua 
aerobics. Research results confirmed the importance and 
effectiveness of rehabilitation activities in the water in im-
proving motor activity and restoring equanimity.

The latter publication, also to be found in the Exer-
cise Science section, presented results of a survey that 
included people of both sexes aged 18-68 years, living 
in Tarnów, a small town in Małopolska voivodeship. Very 
detailed analysis of the responses, taking into account 
national and global recommendations for different stand-
ards of physical activity allowed the authors to formulate 
interesting cognitive and applicatory conclusions.

One can hope that the readers of the 65. issue of our 
Wroclaw-Krakow Antropomotoryka will find studying the 
articles that it contains worthwhile. 

Editor-in-chief

Edward Mleczko
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SECTION I – FUNDAMENTAL AND APPLIED KINESIOLOGY

Abstract 

Purpose. Devising a new formula for equalizing scores in 75 kg and 105 kg weight classes.
Basic procedures. The gathered material consisted of particular body mass data and Olympic weightlifting scores of 54 

women in 48-75 kg weight classes, and of 63 men in 56-105 kg weight classes, obtained at international competitions in years 
2008-2013; as well as  of 145 women and 211 men in over – 75 kg and over-105 kg weight classes, from the same time period. 
A third factor was taken into consideration, namely the difference between the score and body mass. By means of power itera-
tion, coefficients and their conversion to kilograms were selected. Equalized scores were arrived at by multiplying both elements.

Main findings. The established criterion for efficient score equalization is the coefficient of variation, the lower it is, the better. 
The results obtained (for both men and women) did not exceed 1%, whereas after applying Sinclair coefficients, the measurements 
of variation proved much higher. Since the extent to which score equalization can be  carried out is limited (113 and 138 kg), 
scores of contestants in both over – 75 kg and over-105 kg still need additional calculations.  

Conclusions. Bearing in mind how great an impact contestants’ body mass has on scores, calculating scores should only be 
carried out for contestants of maximal body mass of 130-135 kg (women) and 150-155 kg (men).

DOI:	10.5604/17310652.1129237

SCORE EQUALISATION IN MEN’S  
AND WOMEN’S OLYMPIC WEIGHTLIFTING  
(48-75 KG FOR WOMEN  
AND 56-105 KG FOR MEN)
(PRELIMINARY REPORT)

Adam Haleczko

Wrocław, Kotsisa Street 21/4

Key words: weightlifting, Olympic weightlifting, body mass, score-equalizing for-
mulas, Sinclair coefficients.

Introduction

In weightlifting, to select the triumphing contestant 
(regardless of their weight class) and to score a team 
competition, score equalization is used. In 1979, the 
International Weightlifting Federation chose coeffi-
cients devised by Sinclair as a method of selecting the 
best weightlifter both at World Championships and the 
Games. Sinclair’s tables are still used today, in a version 
for the years 2013-2016.

At the beginning of the twenty-first century, two 
papers devoted to assessing results of handicapped 
weightlifters [2, 3] introduced a better method of equal-
izing results than those in use, be it a method by Wil-
kes or Sinclair [1, 4]. The method proved useful; it has 

been used at events governed by International Paralym-
pic Committee (IPC) since Australia Championships in 
2003. In the rules for IPC-governed events for years 
2013-2016, there is an entry on using this formula 
for score equalization [5]. Since Poland is planning to 
host the 2015 Junior World Championships in Olympic 
weightlifting, attempts have been made to create a for-
mula to challenge Sinclair’s tables.

Material and methods

The collected material consisted of the scores of 
8 men in 56-105 kg weight classes and of 9 women 
in 48-75 kg weight classes from 2008-2013 Olympic 
Games, World Championships, from Europe and Asia. 

Authors’ contribution:

A. Study design/planning
B. Data collection/entry
C. Data analysis/statistics
D. Data interpretation
E. Preparation of manuscript
F. Literature analysis/search
G. Funds collection

http://dx.doi.org/10.5604/17310652.1129237
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In addition, scores (from the same time period) of 211 
men in over – 105 kg and of 145 women in over – 75 
kg weight classes were included. In categories up to 75 
and 105 kg, body mass was defined as the upper limits 
of each category, which are identified with the measure-
ment of this trait in many scientific papers. However, in 
the categories of over – 75 and over – 105 kg, contes-
tants’ weight given in the announcements was assumed. 
During the calculations, carried out at the Informatics 
Center of our University in collaboration with the center’s 
manager, Krzysztof Grzegorczyk, the concept of using 
the third trait, i.e. the difference between these two vari-
ables, was adopted (besides body weight and score). 
Additional information resulting from this should contrib-
ute to a more efficient score equalization.

Calculations

Order of operations:
1. Selecting two contestants A and B, differing consid-

erably in terms of studied traits (body mass, score). 
Data chosen will undergo the same operations.

2. Adoption of the initial power (z), approximately 0.5.
3. Arriving at the smallest possible difference between 

results A and B by means of iteration – changing the 
powers , in one direction or the other.

4. The arithmetic mean obtained for A and B is the coef-
ficient for both players.

5. Last applied powers are assumed for calculating the 
coefficients for the entire population.

6. To find the converter adapting the obtained coeffi-
cients for the output results, one should calculate the 
arithmetic mean of the latter and divide it by the mean 
of all coefficients.

7. The equalized score for a given contestant is arrived 
at by multiplying a given coefficient with the convert-
er.

Alternative models of calculating coefficients:
body mass – X,
score – Y,
difference – Y – X,
desired power – z
Alternative models of calculating the coefficient

1. 
−− 1( ) z

z

Y X
Y

2. 
−

−[( ) ]z

Y X
Y X Y

                               

An example of calculating the coefficient for women: 
contestant A – 48 kg, body mass – 48 kg, score – 214 
kg, difference – 166; contestant B – 75 kg, body mass – 
75 kg, score – 295 kg, difference – 220

A. = =
0,533

0.467

166 15,25168 1,24456
214 12,25472  

B. = =
0,533

0.467

220 17,72194 1,24481
295 14,23662  

Following point 5., the last found of the desired pow-
er value was used in the models.

1,24481 – 1,24456 = 0,00025

1,24481 + 1,24456 = 2,48937 / 2 = 1,2446

coefficient used in calculations – 1,245
Calculating the coefficient:

arythmetic mean of the initial scores – 239,33
arythmetic mean of the coefficients assumed in calcula-

tions – 1,2275

=239,33 194,9735
1,2275

conversion rate used in transforming the coefficients to 
kilograms – 195,0

Corrected scores of constestants A i B:

1,245 × 195,0 = 242,8 

Results

The method of score equalization presented has been 
given the name “Haleczko-UPE* Formula”. One of the cri-
teria for practical utility of the score equalization model, 
and also of the ratio derived from the formula, is the value 
of the coefficient of variation of the corrected results. The 
closer it is to zero, the higher the quality of the model. Con-
firmation of assumptions about the effectiveness of the 
new formula lies in the value of the coefficient of variation, 
amounting to 0.9% among women and to 0.7% among 
men. The calculations made on the same material, carried 
out in accordance with  Sinclair coefficients, resulted in 
higher degree of variation – 3.3% among women and 1.9% 
among men. The differences between the score equaliza-
tion using Sinclair coefficients and using Haleczko-UPE 
Formula are presented in graphic terms (Fig. 1 and 2) and 
figures (Table. 1 and 2). Disparities in the magnitude of 
the arithmetic means of the scores (arrived at by means 
of the two methods) require correction by multiplying 
the obtained Haleczko-UPE Formula differences by pro-
portions occurring between the size of the score means 
generated by the two calculation formulas (Haleczko- 
-UPE Formula: 239.3 / 328.7 = 0.73, Sinclair coefficients:  
359.7 / 457.6 = 0.79).

The trend to be seen on the Haleczko-UPE Formula 
illustration, exaggerating scores of average weight cat-

* – University of Physical Education.



Score equalisation in men’s and women’s olympic weightlifting i   

15Journal of  Kinesiology and  Exercise Sciences

egories, is the consequence of there being a much larger 
number of players in average categories, which is as-
sociated with the normal distribution in the population. 
Moreover, they have the most favorable biodynamic 
conditions, such as those resulting from more favorable 
active to passive tissue ratio [2, 3]

The Haleczko-UPE Formula, while elevating the 
equalized results in lower categories, reduces them in 

higher categories. The apparent underestimation of 
the results of the heavier category can be changed by 
choosing a converter of higher value. However, in this 
method, there occurs an actual reduction of the result 
in the categories of 75 kg and 105 kg. Their equaliza-
tion is a difficult task that requires further action. The 
problem is further complicated by the value, the diversity 
and the configuration on the ranked score list, based on 

 

 

 

 

 

 Figure	1.	Differences	in	scores	in	Olympic	weightlifting	–	Sinclair’s	version	and	Haleczko-UPE	Formula	(women)

Table	1.	Differences	in	Olympic	weightlifhting	scoring	according	to	Sinclair	and	Haleczko-UPE	Formula	(women)	(arythmetic	means	
of	categories)	

Category Score
Y

Sinclair
Y’

Difference
Y’–	Y’

Haleczko-UPE	Formula
Y’’

Corrected	difference
(Y’’–	Y’’)	×	(Y”/	Y’)

48 199.2 326.5 2.2 238.8 0.4
53 219.8 331.6 –2.9 240.2 –0.7
58 236.7 333.2 –4.5 240.8 –1.1
63 247 328.2 0.5 239.7 –0.3
69 260 326.3 0 238.8 0.4
75 272.8 326.6 2.1 237.7 1.2

0 0 0 0 0

Haleczko-UPE Formula
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the weight of the players (appendix). Out of the scores 
of 211 men, 84.8% of the scores are worse than the 
score of the best contestant in 105 kg category (430 
kg). Among the 145 women, 132 got worse results than 
the contestants in the 75 kg category, which is 92.3% 
of all the women. A characteristic feature of the men’s 
ranked list are the scores of the last thirteen players, at 
427 to 464 kg: the average score is 443.1 kg, and the 

 

 

 

 

 

 
Fig.	2.	Differences	in	scores	in	Olympic	weightlifting	–	Sinclair’s	version	and	Haleczko-UPE	Formula	(men)

average body weight equals 164.4 kg. In evaluating the 
equalized results, the weight of the barbell in relation to 
the contestant’s weight is very important. In the group 
closing the list, the mass of the equipment lifted was 
assumed as a half of the final weightlifting score. These 
proportions were from 1 to 1.35, while the best player 
in the category of 105 kg was in a much less favorable 
situation, his ratio being 1 to 2.05. The comparison in 

Table	2.	Differences	in	Olympic	weightlifhting	scoring	according	to	Sinclair	and	Haleczko-UPE	Formula	(men)	(arythmetic	means	of	
categories)	

Category Score
Y

Sinclair
Y’

Difference
Y’–	Y’

Haleczko-UPE	Formula
Y’’

Corrected	difference
(Y’’–	Y’’)	×	(Y”/Y’)

56 287.4 448.6 9 358.1 	 1.3
62 318.5 460.6 –3 361.3 –1.3
69 341 458.7 –1.1 361.6 –1.5
77 364 458.4 –0.8 361.4 –1.3
85 381.9 456.4 1.2 360.1 –0.3
94 406.9 464.2 –6.6 359.9 –0.2
105 417.6 456.4 1.2 355.5 3.3

Y	=	359.7 Y’	=	457.6 Ʃ	=	|22.9| Y’’	=	359.7 	 0

Haleczko-UPE Formula
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the assessment of Sinclair coefficient, of the player lift-
ing 430 kg (1.092263), with the average body weight of 
105 kg, taking into consideration arithmetic average of 
the results of thirteen (443.1 kg), with an average body 
weight of 164.4 kg (1.001202) causes a small change of 
the coefficients – .09, with a large, almost 60 kg weight 
difference. Such performances of the heaviest players 
testify to the positive impact of large body mass on their 
achievements. This contradicts the progression of coef-
ficients in Sinclair’s  tables. Although a big difference in 
kilograms results in a small change in score, it seems 
that the final ratio of 1.000000 corresponding to a body 
weight of 174.4 kg can be successfully reduced; this 
also applies to the final coefficient for women weighing 
148 kg.

In compiling the calculations, one must also take into 
account the impact of other factors, such as, according 
to Milicerowa, the ratio of the fat to lean body [6], which 
is higher among  people with higher weight. The author 
believes that the relationship between body mass and fat 
takes fairly wide limits of variation and, in consequence, 
players with a high body mass and a relatively low per-
centage of body fat can be encountered. Similar relations 
also apply to intensively training athletes, such as throw-
ers in athletics, and martial arts and weightlifting con-
testants in heavy weight categories. Consequently, with 
increasing bodyweight, reduction in relative strength is 
observed. This phenomenon is reflected in the records 
lifting weights.

In English, the adipose tissue is called “dead weight”, 
useless in the motor activities and  correlating highly 
negatively with motor abilities. Relatively lower results 
of massively built contestants in heaviest categories are 
consistent with Ważny’s [7] thesis, that the “big man’s” 
efficiency is proportionately lower than the efficiency of 
the “small man”. It depends to a very large extent on the 
ratio of active tissue, defined as lean body, to passive 
tissue – fat. The negative impact of high body mass on 
sporting achievements suggests that there should be an 
upper limit for lean body mass. Forbes (source: Batter-
ham and George) [8] estimates it at 100 kg in males and 
65 kg in females, and the increase in weight above those 
values is mainly through increased fat tissue, provided 
that the contestants do not use anabolic-androgenic ste-
roids or other measures of this kind. The use of steroids 
can change the upper limit of lean body of a man.

If Forbes’s statement should be treated as an au-
thoritative one, it can be assumed that some contestants’ 

scores are achieved without abiding the rules. Nowadays, 
methods of leaving no traces of xenon or argon inhalations 
(stimulating the production of testosterone and erythro-
poietin in the body) are used. Putting them on the list of 
prohibited measures is planned on 1 January 2015.

Sinclair’s statement [1], commenting on the possi-
bilities of the heaviest contestants, is also very impor-
tant. In his opinion, increasing the beneficial factors such 
as muscle mass and limb length (lever arms) affecting 
the rate of movement of the barbell, is combined with an 
increase in adverse factors, as the contestant must move 
his own increased body mass with the barbell, which 
he lifts higher. As a result, increase in the performance 
decreases to 0, and even regression may be observed. 
Sinclair classified contestants in category from +110 kg 
(division in force from 1983) into two groups: the first 
includes contestants who train and eat like weightlifters 
in the lighter category; the second includes those who 
have psychological dependence on very large meals 
and usually say they do not feel strong enough if their 
weight does not exceed 140 kg. Batterham and George 
[8], confirm Sinclair’s remarks [1], highlighting the de-
terioration in lifting techniques by excessive fatness of 
ventral or gluteal-femoral parts, which may interfere with 
maintaining the vertical trajectory of the barbell.

Summary

The new formula passed the test for being the crite-
rion for the practical utility of score equalization in basic 
weight classes (48-75 kg and 56-105 kg) thanks to its 
quality, surpassing that of the currently used Sinclair co-
efficients conversions. The difficulties associated with 
using this model for heavier categories stem from those 
categories’ specificity in terms of value, diversity and of 
result configuration in the ranking list (appendix). In the 
conducted tests, correction in women’s results up to 
113 kg and in men’s results up to 138 kg was achieved. 
However, further actions require an unambiguous defini-
tion of the upper limit of the parity between contestants’ 
weight and the coefficients correcting their scores to be 
devised by the Polish Association of Weightlifting.

Conclusions

The very significant impact of high body mass on 
scores requires adopting the final coefficient at 130-135 
kg for women and at 150-155 kg for men.
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Appendix

Body mass and scores in women’s Olympic weightlifting in weight class over – 75 kg

No Body	mass	
[kg] Score	[kg] No. Body	mass	

[kg] Score	[kg] No. Body	mass	
[kg] Score	[kg]

1 76 228 55 98 214 109 114 296
2 81 210 56 99 227 110 115 265
3 81 234 57 99 232 111 115 242
4 82 239 58 99 253 112 115 251
5 82 228 59 99 218 113 115 323
6 82 217 60 99 246 114 115 251
7 83 209 61 99 227 115 116 290
8 84 267 62 99 225 116 116 250
9 85 205 63 99 227 117 116 310
10 86 283 64 101 252 118 116 309
11 87 257 65 101 236 119 116 309
12 87 257 66 101 232 120 117 326
13 87 263 67 102 231 121 118 225
14 87 252 68 102 222 122 118 291
15 88 239 69 102 332 123 119 304
16 88 294 70 102 260 124 120 228
17 89 280 71 102 249 125 120 227
18 89 228 72 103 229 126 121 233
19 90 229 73 103 220 127 122 237
20 90 244 74 103 253 128 122 265
21 90 239 75 103 242 129 122 251
22 90 220 76 103 220 130 123 273
23 90 220 77 103 232 131 124 269
24 91 252 78 103 223 132 124 265
25 91 244 79 103 228 133 124 220
26 91 303 80 103 228 134 125 291
27 91 205 81 104 247 135 125 267
28 91 228 82 104 247 136 126 260
29 92 235 83 104 244 137 129 235
30 92 233 84 104 247 138 131 333
31 92 258 85 105 251 139 133 299
32 93 206 86 105 247 140 136 260
33 93 237 87 105 207 141 157 310
34 94 297 88 106 228 142 157 240
35 94 258 89 106 250 143 165 277
36 94 232 90 106 277 144 167 277
37 94 248 91 106 226 145 170 273
38 94 246 92 106 253
39 94 242 93 106 200
40 94 242 94 107 221
41 95 212 95 107 251
42 95 260 96 107 255
43 95 274 97 107 245
44 95 237 98 107 221
45 96 258 99 108 205
46 96 237 100 108 244
47 97 225 101 109 246
48 97 215 102 110 241
49 97 240 103 110 239
50 97 213 104 110 238
51 97 315 105 111 224
52 97 251 106 113 255
53 97 255 107 113 215
54 97 205 108 113 270

Body	mass	and	scores	in	men’s	Olympic	weightlifting	in	weight	class	over	–	105	kg
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No. Body	mass	
[kg] Score	[kg] No. Body	mass	

[kg] Score	[kg] No. Body	mass	
[kg] Score	[kg]

1 105 335 56 127 414 111 136 370
2 105 330 57 127 331 112 136 430
3 107 321 58 127 331 113 137 373
4 107 321 59 128 426 114 137 429
5 108 330 60 128 422 115 137 373
6 109 370 61 128 372 116 137 345
7 109 340 62 128 355 117 138 334
8 109 370 63 128 365 118 138 418
9 110 343 64 129 375 119 138 426
10 111 347 65 129 355 120 138 355
11 112 380 66 129 430 121 138 342
12 113 352 67 129 339 122 138 458
13 113 320 68 129 376 123 138 410
14 113 310 69 130 412 124 138 355
15 113 320 70 130 365 125 139 358
16 114 402 71 130 402 126 139 409
17 114 382 72 130 433 127 139 416
18 114 324 73 130 366 128 139 387
19 114 324 74 130 339 129 139 342
20 116 329 75 130 362 130 140 409
21 116 351 76 130 415 131 140 397
22 116 380 77 130 358 132 141 400
23 116 351 78 130 362 133 141 375
24 117 395 79 130 407 134 141 391
25 117 342 80 131 440 135 141 446
26 117 393 81 131 418 136 141 385
27 117 386 82 131 419 137 141 417
28 119 398 83 131 321 138 141 325
29 119 404 84 131 378 139 141 416
30 119 316 85 131 346 140 141 418
31 120 407 86 131 321 141 141 426
32 120 400 87 131 346 142 141 416
33 120 361 88 132 433 143 141 418
34 120 376 89 132 411 144 141 315
35 121 407 90 132 413 145 142 408
36 121 340 91 132 395 146 142 380
37 121 366 92 132 393 147 142 445
38 122 390 93 133 372 148 143 426
39 122 415 94 133 415 149 143 401
40 122 395 95 133 338 150 143 387
41 122 347 96 133 379 151 144 426
42 123 350 97 133 362 152 144 447
43 123 388 98 133 379 153 144 442
44 123 345 99 134 427 154 144 389
45 123 395 100 134 413 155 145 448
46 124 442 101 134 378 156 145 413
47 124 460 102 134 303 157 145 381
48 124 366 103 135 343 158 146 391
49 125 422 104 135 420 159 146 461
50 125 339 105 135 405 160 146 393
51 125 378 106 135 406 161 146 411
52 125 423 107 136 386 162 146 440
53 125 416 108 136 425 163 146 440
54 126 345 109 136 365 164 147 432
55 126 377 110 136 401 165 147 385
166 147 416
167 147 410
168 148 385
169 148 420
170 148 340
171 149 410
172 149 415
173 149 426
174 149 418
175 149 410
176 150 335
177 150 395
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No. Body	mass	
[kg] Score	[kg] No. Body	mass	

[kg] Score	[kg] No. Body	mass	
[kg] Score	[kg]

178 150 416
179 151 409
180 151 431
181 151 368
182 151 426
183 151 431
184 151 390
185 151 381
186 152 381
187 152 449
188 152 364
189 153 381
190 154 386
191 154 464
192 155 373
193 155 396
194 155 396
195 156 442
196 156 363
198 157 388
198 157 385
199 158 437
200 158 440
201 158 440
202 158 437
203 159 445
204 159 427
205 162 453
206 165 458
207 168 464
208 169 442
209 169 434
210 170 451
211 184 432
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SECTION II – SPORT SCIENCES

Abstract 

Purpose. To investigate changes in blood lactate concentration after the 100 m dash  in elite male sprinters. 
Basic procedures.  Nine male sprinters who had their personal best in I to M (Master) sport class. Lactate Scout was used 

to assess blood lactate concentration. 
Main findings. Before the warm-up, the average blood lactate concentration was 1,40 ± 0,24, in the 1st min 9,38 ±  

± 2,18 mmol*l–1. In the 5th min 10,11 ± 0,99 mmol*l–1 and in the 10th min 9,51 ± 1,23 mmol*l–1.
Conclusions. The recovery process pattern is different for male and female sprinters. Blood lactate concentration should not 

be measured directly after performance or after the 10th-11th min. 
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Introduction

Speed   is the most important motor element deter-
mining the results of the 100-meter dash. The level of 
strength, endurance, precision of movement and hybrid 
abilities such as: speed-endurance or speed-strength 
cause minimal (extremely important) differences be-
tween top-class sprinters. ATP is the primary source of 
energy during muscle work. During a sprinting effort, the 
amount of ATP increases even as much as 1000 times 
relative to the level of restitution [1] and its resources 
in the muscles already become depleted during the 2 
seconds into the run [2]. Re-synthesis of ATP initiates 

a creatine kinase reaction immediately after the start of 
the effort [3]. A small amount of ATP is produced as 
a result of the adenylate kinase reaction occurring in 
the cytoplasm [4]. Another source of ATP re-synthesis 
is also anaerobic glycolysis activating immediately after 
the start of an effort [1]. Participation of oxygen changes 
in the 100 m sprint is minor because the energy required 
to complete the 100 m dash in a time of about 10 sec-
onds is estimated (in men) as 50% of phosphocreatine 
and 50% of anaerobic glycolysis [5]. It is worth noting 
that phosphogenic changes are the main source of en-
ergy for maximum 8 seconds of the effort [6]. Obtaining 
a time less than 8 seconds in a 100-meter dash is not 

http://dx.doi.org/10.5604/17310652.1129238
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possible, therefore a sprinter uses anaerobic glycolysis 
during the final stage of the run. Changing the source 
of ATP re-synthesis for the duration of the sprint is re-
flected in the following phases: 1) start acceleration; 2) 
phase of running at maximum speed; 3) phase of lower-
ing maximum running speed [7]. Also worth highlighting 
is that the final result is affected by external factors such 
as wind speed and direction, temperature, humidity and 
hardness of treadmill surface [8]. 

Based on the times of the sprinters measured at 
20-meter check-points, it may be noticed that none 
of them maintain the speed in the last 20 meters of 
the 100 m dash [8]. The lactate concentrations in the 
blood (LA) after the 100 m dash in world-class sprint-
ers equal 13.2 mmol*l-1 [9]. The only scientific state-
ment in the available academic literature in which LA 
was investigated during the 100 m dash in sprinters 
throughout a competition is the experiment during the 
championship [10]. 

After completion of the sprinting effort, the follow-
ing may be observed: enhanced re-synthesis of ATP re-
sources, phosphocreatine in the muscles, lactate metab-
olism, and other processes occurring within the whole 
body, actuated by the activated neurohormonal factors 
during exercise [4]. Re-synthesis of phosphocreatine 
distributed during the effort takes place very quickly after 
its completion (4-6 minutes) [11]. After short, intense 
physical activity, leading to a significant reduction in 
creatine phosphate resources, an increase in the rate of 
aerobic processes, glycolysis activation and lactate pro-
duction occur [4]. The aim of the study was to analyze 
the process of changes in blood lactate concentration 
following the 100-meter dash during the Track and Field 
Premier League finals in top Polish sprinters. 

Material and methods 

The study involved nine of the top national sprinters 
(mean age 23.78 ± 3.70 years, body height 177.67 ± 
5.68 cm and mass 73.78 ± 4.89 kg). Their personal 
bests were in I to Master sports classes. Training experi-
ence averaged 8.44 ± 3.47. Seven of the participants 
were members of the national PZLA (Polish Association 
of Track and Field Athletes). 

The experiment was carried out during the most im-
portant track and field competition of the season. The 
class of the competition was M, which is the highest 
possible. The fastest sprinters in Poland were evalu-
ated in the series. The competitors were informed about 
the purpose and method of research. The participants 
agreed to take part in the measurements. Weather con-
ditions were read by the local weather station. The air 
temperature was 16.6°C, atmospheric pressure 990.6 
hPa and relative humidity 57%. Wind speed was 1.1 m/s 

which means acceptable (equal to or less than 2 m/s). 
To determine the concentration of lactate in the blood, 
SensLab Lactate Scout instruments with a range of 0.5-
25 mmol*l–1 and the method of measurement based on 
the enzymatic-amperometric determination of capillary 
blood lactate were used. Measurements were carried 
out: before the warm-up, immediately after the sprint 
(within 1 min. of restitution), 5 and 10 min after the end 
of the effort. 

Statistics 

To determine the significance of differences in the 
level of blood lactate, RMANOVA Repeated Measures 
Analysis of Variance was used in between particular 
measurements. Statistically significant results were fur-
ther analyzed with the method of simple contrast. The 
results are presented as arithmetic mean and standard 
deviation. The level of p ≤ 0.05 was considered statisti-
cally significant. 

Results

The conducted experiment showed the dynamics 
of changes in blood lactate concentrations occurring 
before and after the 100 m dash in sprinters represent-
ing the highest level of athletic competition. The values   
of the analyzed blood lactate concentrations and the 
results of the sprint in individual athletes are shown in 
Table 1. 

During restitution, blood lactate concentration 
equalled 1.34 ± 0.16 mmol*l–1, however, immediately 
after the 100 m dash (during the 1st minute of restitu-
tion) the level significantly increased to 9.36 ± 2.33 
mmol*l–1 (Figure 1) compared to the level during restitu-
tion (p ≤ 0.05).

During the 5th min, there was an insignificant increase 
in the measurement of lactate concentration 10.10 ± 
1.05 mmol/l (Figure 1) in comparison to the measure-
ment taken during the 1st min, however, the difference in 
relation to the value before the effort evolved at a signifi-
cantly higher level (p ≤ 0.05) . 

In 10th min, a decrease tendency (9.66 ± 1.22 
mmol*l–1) in the level of lactate concentration compared 
to the measurement taken during the 5th min was noticed 
(Figure 1). However, a significant difference between the 
10th min of restitution and the resting state before the 
warm-up (p ≤ 0.05) was found. 

The athletes competing in unfavourable sprinting 
conditions (air temperature 16.6°C) achieved the aver-
age value of 10.67 ± 0.10 s during the 100 m dash. 

The highest concentration of lactate (in 1st min of 
restitution 11.6 mmol*l–1) was noted in the sprinter who 
won the race (10.53 sec).
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Discussion

The presented study is the world’s first experiment 
monitoring the changes in lactate concentration during 
a championship competition with the participation of top 
Polish sprinters. 

The maximum value of lactate concentration in the 
5th min (10.10 mmol*l–1) at the end of the effort is justi-
fied by the current observations indicating the so called 
delay resulting from the accumulation of lactic acid in 
the muscle after the completion of short-term intense 

exercise [13]. What is interesting in our experiment is the 
high concentration of LA in all three measurements after 
the sprint. After efforts lasting up to several seconds, 
intensification of glycolysis and oxidation can often be 
greater than during the exercise. Lactate produced in 
muscle cells during an effort (or immediately after its 
completion) diffuses into the blood. In most cases, the 
diffusion rate is slower than the production rate of the 
compound, thus in the first minutes following the effort 
(after intensive efforts up to 10 minutes), the concentra-
tion of LA increases. The reversion of LA to the values 

Table	1.	Results	in	males	during	100	m	dash

#	

Lactate	concentration	[mmol*l–1]
Achieved	

result
[s]

Personal	
best
[s]

Sport	Class
Restitution

After	effort

1
min

5
min

10
	min

1 1.4 9.4 7.8 8.9 10.65 10.21 M
2 1.4 8.2 10.3 10.6 10.56 10.30 M
3 1.0 11.6 10.4 9.8 10.53 10.31 M
4 1.3 10.2 9.6 7.7 10.82 10.37 M
5 1.3 10.8 10.6 10.5 10.76 10.53 M
6 1.5 11.2 11.4 9.9 10.65 10.54 M
7 1.3 4.3 10.2 11.4 10.65 10.54 M
8 1.5 9.2 10.5 8.5 10.74 10.56 M
9 1.9 9.5 10.2 8.3 10.77 10.66 I
x 1.34 9.36 10.10 9.66 10.67 10.42 –

SD 0.16 2.33 1.05 1.22 0.10 0.14 –

 
Fig.	1.	Changes	in	lactate	concentrations	in	sprinters	during	100	m	dash

Restitution
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achieved during restitution   after intense efforts usually 
occurs within the first hour following the effort [4]. The 
time is dependent on the intensity and type of exercise 
and resting time interval [14]. 

Lack of  literature containing studies on high-class 
sprinters tested during championship competitions does 
not allow to analyze the recorded changes in lactate con-
centration during the 1st, 5th and 10th min of restitution 
after beginning the 100 m dash in sprinters during com-
petitions at the highest level. 

It seems that the process of changes in lactate con-
centration in an individual sprint is related to the particu-
lar characteristics of motor skills and an athlete’s level of 
training. On the basis of the study, a significant increase 
in the 1st (699%) and 5th min (754%) after the sprint in 
relation to the restitution value was noted. During the 10th 
min of restitution, a decrease in lactate concentration 
was observed (7%). This may be proof of good adapta-
tion to this type of effort and the high level of training of 
the participating sprinters. Confirmation of this are the 
results obtained by athletes despite the very unfavour-
able weather conditions for the sprint (low temperature). 
One of the few experiments available in literature [10], 
conducted among Cameroonian sprinters, shows lower 
lactate concentrations in the 3rd min (8.5 ± 0.8 mmol*l–1) 
than in the 5th min (10.11 ± 0.99 mmol*l–1) of our study. 

The research conducted by Kindermann and Keul 
from 1977, in which the average blood lactate concen-
tration of sprinters stood at 13.2 mmol*l–1, shows higher 
values   of the results than those obtained in our experi-
ment. In the present study, the values   obtained are not as 
high compared to extended runs, which are 300 m and 
400 m sprints in which the level of lactate in the blood 
plasma reaches respectively, 21.1 and 25 mmol*l–1 [15, 
18] . It is worth noting that the level of lactic acid in the 
muscles is even greater [16]. Literature describes cases 
of muscle biopsy [17], but such an invasive method with 
competitors of that class is not  in accordance with the 
regulations of championship events. What is of interest 
is that the lactate values may vary due to the use of dif-
ferent instruments and research methods.

Practical application  

The process of changes in lactate concentrations 
during the 1st, 5th and 10th min following the completion of 
the 100 m dash marks a new direction in the research on 

post-exercise restitution in sprinters. The recorded study 
results can provide a reference point for programming 
training sessions to shape strength-speed, particularly 
planning the intensity, restitution interval duration and the 
number of repetitions for individual competitors. 

The high concentration of lactate during the 10th min 
of restitution indicates strong engagement of anaerobic 
glycolysis (heavy use of muscle glycogen) requiring ex-
cellent speed-endurance from the sprinter, which is cru-
cial in the second part of the 100 m dash. The course 
of the tested restitution clearly indicates that taking on 
an additional effort (e.g. running the 100 m dash once 
more) even 10 min after completing the first sprint, the 
runner is still tired and not regenerated – which is proven 
by the high level of lactate concentration in the blood. 
In this case, re-application of an effort at maximum in-
tensity is extremely risky because it can lead to mus-
cle injury, such as: stretching or tearing muscle groups 
dominant in this kind of effort (in a sprinter: the biceps 
or quadriceps). 

It is often the case that a sprinter takes part in other 
disciplines (e.g. long jump), while the restitution period 
between starts is only a few minutes long which is not 
a sufficient amount of time. The consequence of such 
an action may be a myocardial injury which excludes 
a participant from weeks or months of training and the 
next starts. 

It should be emphasized that the determination of 
lactate concentration is a precise indicator in controlling 
training loads in short efforts as such, e.g. heart rate 
is not very credible because the effort is too short for 
the heart muscle to reach its maximal or sub-maximal 
values. 

Conclusions

The following conclusions were drawn on the basis 
of the achieved results:
– Changes in lactate concentration during the 1st 

and 5th min after the sprint are an important physi-
ological observation which can be used in plan-
ning the duration of restitution intervals in sprinting 
training. 

– High lactate concentrations during the 10th min fol-
lowing the sprint indicates that this break is too short 
for the body to completely regenerate.
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SECTION III – EXERCISE SCIENCES

Summary 

Purpose. The aim of the research is to investigate the link between the level of physical fitness and motor skills in 6-year-old 
children in the Małopolska Province and the place where they live. 

Basic procedures. The study encompassed 6,409 children, including 3,117 girls and 3,292 boys. To evaluate their level of 
physical fitness, several tests from the EUROFIT test battery were carried out. In addition, children were evaluated on how they per-
formed simple motor tasks, which are usually part of games involving physical movement. The following activities were assessed: 
throwing a PE bean bag with left and right hand, throwing a ball with both hands, catching a PE bean bag with left and right hand, 
kicking a ball with right and left leg, hopping on the right and left foot, and hopping on both feet. In addition, coordination during 
exercises was evaluated. A four-point scale was used for measurement. Basic statistical characteristics were calculated (means 
and standard deviations, normalized values  ). A Student’s t-test was used in order to assess environmental diversity.

Main findings. The level of children’s physical fitness varies depending on where a child lives. Both boys and girls inhabiting 
rural areas achieve significantly better results in tests of arm muscle strength (p=.000) and running speed (girls p=.000, boys 
p=.050). Furthermore, in the group of boys, there were significant differences in the level of flexibility (p=.015). Urban preschool-
ers achieve better results in the balance test (p=.000). As reported by the Physical Education teachers, rural children scored 
significantly better for the performance of all motor tasks (all points in total, girls p=.000, boys p=.049) and catches (= .000). 
Rural girls were better at hops (p=.000).

Conclusions. The results suggest that the level of development of preschool age children’s motor skills in terms of their motor 
potential is becoming very similar.
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Introduction

In accordance with the recommendations of pediat-
ric societies and the societies promoting physical educa-
tion and physical activity [1984], physical fitness is an 
integral part of health and is necessary for an individual 
to be able to function during the day as well as to take up 
various forms of physical activity in leisure time. There-
fore, professionals highlight a significant role that is 

played by such fitness components as cardiorespiratory 
endurance, flexibility, strength, and body build [1]. Like 
other lifestyle factors, poor physical fitness is believed 
to be one of the risk factors contributing to a number of 
general non-communicable diseases, including cardio-
vascular diseases, hypertension, diabetes, certain can-
cers, overweight and obesity [2-4]. In most cases, these 
diseases develop in adulthood, but some of them, such 
as overweight and obesity, are present from an early age 
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[5]. That is why it is necessary today to monitor the level 
of fitness according to the Health-Related Fitness con-
vention (H-RF) in groups of children and adolescents.

In addition, physical fitness determines not only the 
processes associated with the development of motor 
control, but also the correct acquisition of simple and 
complex motor skills. Health-related fitness and motor 
skills play an important role in the life of every child. A  lot 
of movement and a high level of physical fitness allow 
children to make friends faster and to fully participate 
in organized activities and spontaneous play with peers 
[6]. They also help children achieve optimum results in 
school and in life in the future. Peer environment and 
educational institutions attended by preschoolers greatly 
influence their general development, including the devel-
opment of their level of fitness and motor skills. Undeni-
ably, family plays a crucial role, too. The most important 
family factors include parents’ education, habits, social 
values, their ideas about education and upbringing, what 
they think a proper children’s diet is and whether they 
know the role of food in child development, and, finally, 
to what extent they satisfy their children’s intellectual and 
psychomotor needs [7]. However, when considering the 
influence of individual variables on the level of children’s 
physical fitness and skills, one must take into account 
the impact of a wider environment. Numerous auxological 
studies point to the fact that each environment in which 
a child grows up is a kind of ecological niche with spe-
cific distribution of different variables that are distinctive 
of that environment [8]. Hence, examining the impact of 
individual sociodemographic indicators on the level of de-
velopment of child physical fitness and motor skills does 
not really show what role is played by the environment in 
which children live and are brought up. Therefore, it be-
comes important to use a single and more general indica-
tor. Most often, it is a place of residence expressed by its 
size. The most popular differentiation is a dichotomous 
division into urban and rural areas.

Nowadays, there is a large concentration of people 
in urban areas. This phenomenon applies to all highly-
developed and developing countries [9]. The migration 
shift towards cities is not only due to economic rea-
sons. Urban areas provide more opportunities in terms 
of general quality of life than rural settings, as they of-
fer better access to educational institutions at all levels 
and to recreational, sports, cultural, and health facilities 
[10]. However, different studies indicate that cities carry 
far more health risks. It is believed that leisure activities 
in urban areas are not very much focused on physical 
activity, thereby causing differences in physical fitness 
between rural and urban dwellers, which is particularly 
evident in the groups of children and adolescents [11-
12]. Despite better access to recreation and sports, ur-
ban children achieve lower average results in tests of 

strength and endurance. However, they score higher in 
running speed and flexibility than their peers from the 
countryside [13-15].

Given these environmental differences in physical 
fitness, it seems important to monitor the morphofunc-
tional development of children, especially during their 
preschool years. Therefore, the aim of this study is to as-
sess the variations in the level of physical fitness and mo-
tor skills in children aged 6-7 in the Małopolska Province 
caused by the environment they live in. The study seeks 
to answer two research problems: 1) Are there gender 
differences in 6-year olds? and 2) Does the environment 
in which a child lives have a modifying effect on his motor 
development before he starts attending school?

It could be assumed that it is during preschool years 
when gender differences in the level of physical fitness are 
shaped, and that the place where children live is one of 
the important factors influencing both the level of physi-
cal fitness and of motor skills. In urban environment, chil-
dren tend to be better at co-ordination, speed, and motor 
skills. In contrast, rural environment is conducive to the 
development of strength and endurance in children.

Materials and methodology

In 2006, there was a nationwide research project 
carried out in Poland entitled, “Dziecko sześcioletnie 
u progu nauki szkolnej” (~”A 6-year-old child on the 
brink of school education”), co-financed by the Euro-
pean Union and the State Budget under the European 
Social Fund. The project involved approx. 65 thousand 
6-year olds born in 1999 and 2000 who were start-
ing or finishing their one-year kindergarten preparation 
for school. The studies focused on children graduating 
from pre-school were conducted in April and May. In 
the Małopolska Province, the research project encom-
passed 6,409 children, including 3,117 girls and 3,292 
boys from both urban and rural areas. A representative 
sample was taken (it included the division into coun-
try regions (provinces), the type of facility a six-year 
old was attending, and the environment in which he/
she lived: a village or a town/city, grouped into villages, 
towns/cities in urban-and-rural communes, and rural ar-
eas in urban-and-rural communes). Therefore, the strati-
fied and cluster sampling method without replacement 
was used, using the database provided by the Polish 
Education Information System (SIO) and updated by the 
Central Statistical Office (GUS) [16]. 10% of facilities of 
any type (preschools and schools) were taken from each 
strata, specifying their environment.

As was highlighted in the initial phase of the proj-
ect, when choosing trials and tests to assess children’s 
physical fitness, varied available space resources of pre-
schools and schools in Poland were taken into account. 
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Due to the limited time and the expected cost of the proj-
ect, two tests were excluded: a static hand strength test 
and a cardiorespiratory endurance test. Therefore, the re-
search program aimed to evaluate general balance, speed 
of hand movements, flexibility, running speed, strength 
of abdominal muscles, explosive strength of lower limbs, 
and the strength of arms and shoulders, using the Eu-
rofit tests. To check the strength of arms and shoulders, 
a simplified version of the trial was applied: the straight-
arm hang time trial. This modification was triggered by 
the results obtained in the pilot sample. Throughout the 
study, a proper order of trials was applied, in line with test 
rules. The results were recorded so as to also gather the 
data on the percentage of children who were not able to 
perform various motor tests. In addition, using the cat-
egories of 1 – very good, 2 – good, 3 – satisfactory, and 
4 – not able to perform, children were tested on simple 
motor tasks: throwing a PE bean bag with left and right 
hand, catching a PE bean bag with left and right hand, 
throwing and catching a ball with both hands, kicking 
a ball with right and left leg, hopping on the right and left 
foot, and hopping on both feet. Physical fitness and mo-
tor skills were assessed by Physical Education teachers. 
Each group was evaluated by two teachers. During the 
evaluation, the inter-rater reliability method was used. In 
order to simplify the analysis of motor skills, they were 
divided into 4 groups: throws (throws with left and right 
hand and with both hands), catches (catches with left 
and right hand and with both hands), kicks (kicks with 
right and left foot) and hops (hops on left and right foot 
and with both feet). For this purpose, the totals of points 
awarded individually for each skill group and also for the 

performance of all motor skills were calculated. The latter 
was an overall assessment of all motor tasks during the 
diagnosis of each child’s physical fitness.

Having verified the distributions for each variable that 
was analyzed, the material was grouped by gender and 
place of residence. Basic statistical characteristics were 
calculated for each group, which was the basis for fur-
ther statistical analyses (arithmetic mean, standard devi-
ation). In both gender groups, the results were standard-
ized to get the mean and standard deviation. A Student’s 
t-test was used to examine the differences in average 
values   for motor skills depending on the environment. 
Three levels of statistical significance were adopted: 
p ≤ 0.05, p ≤ 0.01, and p ≤ 0.00. In the case of running 
speed, balance, and motor skills, a lower score means 
that they are more developed.

Research results

There were statistically significant differences be-
tween the level of physical fitness in boys and girls. The 
differences were found in general balance (p =.006), 
explosive strength of lower limbs (p =.000), abdominal 
muscle strength (p =.004), the strength of arms and 
shoulders (p =.004), and running speed (p=.000). 
Boys outperformed girls in all analyzed skills. Girls were 
only slightly better at flexibility (the difference in the ob-
tained results – .286 cm) – Table 1.

There were also statistically significant gender dif-
ferences in scores for the following tests: ball kicks, 
hops and throws (Table 2), which was confirmed by the 
Student’s t-test values. Compared with boys, girls are 

Table	1.	The	characteristics	of	physical	fitness	in	6-	and	7-year-old	children	from	the	Małopolska	Province.

Components	of	physical	fitness
Boys Girls

t0 p
x sd x sd

General	balance	[n/60sec] 10.582 10.485 11.288 10.267 2.716 0.006
Speed	of	hand	movements	[sec] 27.000 6.711 27.312 6.739 1.855 0.063
Flexibility	[cm] 16.473 4.963 16.759 4.641 1.651 0.098
Explosive	strength	of	lower	limbs	[cm] 99.027 24.755 91.562 17.714 –13.781 0.000
Strength	of	abdominal	muscles	[n/30sec] 7.105 5.171 6.743 4.943 –2.854 0.004
Strength	of	arms	and	shoulders	[sec] 26.052 7.665 24.183 4.302 3.795 0.000
Running	speed	[sec] 28.083 7.666 28.677 4.302 3.7959 0.000

Table.	2.	Assessment	of	motor	skills	in	children	from	the	Małopolska	Province

Motor	skills
Boys Girls

t0 p
x sd x sd

Total	points	for	motor	tests 23.680 5.988 23.848 5.704 1.078 0.281
Total	points	for	throws 5.519 1.584 5.627 1.555 2.737 0.006
Total	points	for	hops 6.051 1.910 5.618 1.765 –9.358 0.000
Total	points	for	catches 6.529 2.168 6.594 2.122 1.222 0.221
Total	points	for	kicks 3.777 1.206 4.149 1.236 12.142 0.000
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substantially better at hops, while boys are more skillful 
at kicks and throws.

Figures 1-2 and Tables 3-6 present different levels 
of physical fitness and motor skills, depending on where 

children live. It can be seen that in most cases rural chil-
dren achieve a higher level of performance measured 
both in a quantitative (measurement of physical fitness 
components) and in a qualitative (evaluation of motor 

 
a	 normalized	values			represent	the	actual	picture	of	environmental	differences	for	general	balance,	speed	of	hand	movements,	running	

speed	and	the	total	points	given	for	throws,	hops,	catches,	kicks	and	the	overall	assessment	of	motor	skills.

Fig.	1.	Normalized	values			for	motor	skills	and	tasks	with	regard	to	the	growing-up	environment	–	girlsa.

(From	the	top:	total	points	given	for	motor	skills,	throws,	catches,	hops,	kicks,	running	speed,	strength	of	arms	and	shoulders,	strength	of	abdominal	
muscles,	explosive	strength	of	lower	limbs,	flexibility,	speed	of	hand	movements,	balance;	red	–	urban	areas,	blue	–	rural	areas)

 
a	 normalized	values			represent	the	actual	picture	of	environmental	differences	for	general	balance,	speed	of	hand	movements,	running	speed	

and	the	total	points	given	for	throws,	hops,	catches,	kicks	and	the	overall	assessment	of	motor	skills.

Fig.	2.	Normalized	values			for	motor	skills	and	tasks	with	regard	to	the	growing-up	environment	–	boysa

(From	the	top:	total	points	given	for	motor	skills,	throws,	catches,	hops,	kicks,	running	speed,	strength	of	arms	and	shoulders,	strength	of	abdominal	
muscles,	explosive	strength	of	lower	limbs,	flexibility,	speed	of	hand	movements,	balance;	red	–	urban	areas,	blue	–	rural	areas)
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skills) manner. However, significant differences were ob-
served only in few cases.

While assessing the various scores in physical fit-
ness depending on the area of residence, both gen-
ders achieved significantly different results for balance 
(p = .001 girls, boys p = .000), arm and shoulder 
strength (girls p = .001, boys p = .000), and running 
speed (girls p = .050, boys p = .050) – (Tables 3-4, 
Figures 1-2). Urban children were characterized by high-
er levels of balance, while rural children scored better at 

arm and shoulder strength and running speed. In addi-
tion, rural girls showed greater speeds of hand move-
ments (x = 26.78 vs. x = 28.00 – Table 3, Figure 1). 
Rural boys were more flexible (x = 15.60 vs. x = 15.18 
– Table 4, Figure 2).

Also, the quality of motor tasks varied depending on 
where children live. Significant differences in favor of ru-
ral girls were obtained for the sum of points awarded for 
all motor tasks (rural: x = 23.33 vs. urban: x =  23.48 
– Table 5, Fig.1) and the sum of points awarded for hops 

Table	3.	The	characteristics	of	physical	fitness	in	children	from	the	Małopolska	Province	depending	on	where	subjects	live	–	girls.

Components	of	physical	fitness
Urban	areas Rural	areas

t p
x sd x sd

General	balance	[n/60sec] 10.630 10.587 11.789 9.989 3.126 0.001
Speed	of	hand	movements	[sec] 28.001 6.856 26.785 6.588 –5.006 0.000
Flexibility	[cm] 16.473 4.963 16.759 4.641 1.651 0.098
Explosive	strength	of	lower	limbs	[cm] 90.879 18.330 92.079 17.219 1.869 0.062
Strength	of	abdominal	muscles	[n/30sec] 6.621 5.192 6.836 4.743 1.201 0.229
Strength	of	arms	and	shoulders	[sec] 20.552 17.002 26.471 17.833 5.842 0.000
Running	speed	[sec] 29.185 4.730 28.291 3.903 –5.774 0.000

Table	4.	The	characteristics	of	physical	fitness	in	children	from	the	Małopolska	Province	depending	on	where	subjects	live	–	boys.

Components	of	physical	fitness
Urban	areas Rural	areas

t p
x sd x sd

General	balance	[n/60sec] 9.559 10.504 11.416 10.399 5.064 0.000
Speed	of	hand	movements	[sec] 27.076 6.716 26.932 6.705 –0.610 0.542
Flexibility	[cm] 15.181 5.185 15.601 4.680 2.437 0.015
Explosive	strength	of	lower	limbs	[cm] 98.626 20.290 99.346 27.851 0.826 0.408
Strength	of	abdominal	muscles	[n/30sec] 7.049 5.425 7.147 4.956 0.544 0.586
Strength	of	arms	and	shoulders	[sec] 23.114 17.950 28.563 18.914 8.151 0.000
Running	speed	[sec] 28.373 8.230 27.848 7.174 –1.959 0.050

Table	5.	Differences	in	points	awarded	for	the	performance	of	motor	tasks	depending	on	where	subjects	live	–	girls.

Motor	skills
Urban	areas Rural	areas

t p
x sd x sd

Total	points	for	motor	tests 24.33 5.762 23.48 5.634 –4.076 0.000
Total	points	for	throws 5.67 1.551 5.56 1.558 –1.288 0.197
Total	points	for	hops 5.74 1.704 5.52 1.834 –3.421 0.000
Total	points	for	catches 6.84 2.173 6.41 2.063 –5.612 0.000
Total	points	for	kicks 4.14 1.233 4.15 1.238 0.226 0.820

Table	6.	Differences	in	points	awarded	for	the	performance	of	motor	tasks	depending	on	where	subjects	live	–	boys.

Motor	skills
Urban	areas Rural	areas

t p
x sd x sd

Total	points	for	motor	tests 23.918 6.090 23.501 5.899 –1.964 0.049
Total	points	for	throws 5.490 1.608 5.553 1.564 0.957 0.338
Total	points	for	hops 6.072 1.942 6.032 1.883 –0.591 0.554
Total	points	for	catches 6.712 2.267 6.380 2.074 –4.360 0.000
Total	points	for	kicks 3.783 1.228 3.772 1.188 –0.265 0.790
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(rural: x =  5.52; urban: x =  5.74) and catches (rural:  
x  = 6.40; urban: x =  6.83), (Table 5, Fig.1).

Compared with their peers from the city, rural 
boys performed significantly better at catches (urban:  
x =  6.71 rural: x  =  6.38). Also, the average total num-
ber of points given for all motor trials was much higher 
for the boys from the rural environment, just like it was 
in the case of rural girls (Tab. 6, Fig.2).

Discussion 

The main aim of the research was to determine the 
differences in physical fitness and motor skills in 6-year 
olds from the Małopolska Province based on the type of 
environment they live in. Additionally, gender differences 
were found in physical fitness and motor skill levels. As 
expected, boys significantly outperformed girls at most 
H-RF components. They were also much better at catch-
es, throws, and kicks. Differences between the two sex-
es in the level of physical fitness and motor skills have 
already been researched and are nothing new [17]. What 
is more, they are a major source of individual variability 
and are shaped differently at each stage of ontogeny. A 
slightly smaller gender variation was found in younger 
children, with boys being substantially better than girls 
in almost all components of physical fitness and mo-
tor agility. A significant edge that preschool boys have 
over preschool girls usually stems from diverse forms 
of physical activity that children are engaged in from an 
early age. This, in turn, is often associated with the fact 
that children repeat adults’ patterns of physical activity, 
as well as with the process of socialization occurring 
from the earliest days of life, because boys and girls in-
teract with others in different ways. In their relationships 
with other people, girls tend to care more about doing 
things together; boys, on the other hand, are focused on 
competition, individualism, and self-centeredness [19].

It seems that in order to discuss this, what needs to be 
taken into account is the susceptibility of functional char-
acteristics, including the elements of physical fitness, to 
any changes in the external environment. It is particularly 
important to acknowledge the fact that the dichotomous 
urban-rural division of the growing-up environment is 
marked by various levels of parents’ education and their 
different career choices, as well as by diverse cultural 
patterns and different sports habits of the closest fam-
ily members. In addition, these two environments differ 
in the availability of preschool educational institutions 
[19,20]. In rural areas, there are more schools with 
preschool units, whereas towns and cities usually offer 
independents preschool facilities with a greater range of 
paid extracurricular activities, including PE classes. Also, 
it turns out that in villages, children more often attend 
preschool for only one year, while urban children usually 

finish the full 3 years of preschool care and education 
[21]. Such differentiation in the social functioning in dif-
ferent living environments also implies unequal access 
to preschool education from an early age, which means 
that rural children have smaller educational opportunities 
as early as the outset of their school careers.

The research shows that out of the 14 components 
of physical fitness (7 for boys and 7 for girls), differenc-
es which depend on the growing-up environment were 
found for only half of them (4 for girls and 3 for boys). 
Moreover, there are environmental differences in the 
scores in simple motor tasks most frequently performed 
during games and play. Here, the number of significant 
findings is concerned with the group of girls rather than 
boys (three skills for girls and one skill for boys). It was 
also shown that the rural environment provides better 
conditions for the unhindered development of most of 
the physical fitness and motor skill components in pre-
school children. This is evidenced by significantly better 
arm and shoulder strength scores and running speed 
scores observed in both sexes, and also by scores for 
ball catches and total scores given for all motor tasks 
during the diagnosis. In addition, such differences were 
also found in rural girls for the speed of hand movements 
and in rural boys for flexibility. The urban environment is 
only conducive to the development of balance in both 
sexes, which was checked with the Flamingo Balance 
test.

When comparing these results to the earlier observa-
tions by other authors, it is easy to notice a certain dis-
crepancy. Therefore, such differences are not universal. 
The study by Momola and also the one by Zaradkiewicz 
show that 6-year-old children from cities and other en-
vironments of high socioeconomic status achieved sig-
nificantly better results in running speed than their rural 
peers [23,24]. In addition, various research done on 
children from Croatia [25], Mexico, and Spain [11,26] 
proved similar differences in running speed as well as in 
other trials with the speed component, such as explosive 
strength of lower limbs, both directly and after eliminat-
ing age and body size variables. Additionally, what was 
observed in children from Cyprus was a significant 
advantage of urban 9-year olds in the hand movement 
speed test (plate tapping) [27]. However, different con-
clusions were drawn after the analysis of the Polish na-
tionwide research material, which say that the running 
speed of urban children is substantially better than in 
rural children [14].

It is probably impossible to conclude that one specif-
ic growing-up milieu has an unambiguous influence on 
children’s strength. The importance of rural environment 
and its indirect impact on static hand and shoulder girdle 
strength are shown in the study of children from south-
ern Europe and Mexico [11, 26-28]. However, for the 
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same research populations, the direction of differences 
is quite the opposite with respect to arm strength mea-
sured by the distance of basketball chest pass done from 
a sitting position [28] and to abdominal muscle strength 
[11,26]. On the other hand, the Croatian and Spanish 
studies indicate that there are no significant differences 
in abdominal muscle strength between children from 
the two types of environment [25, 26]. Similar obser-
vations apply to another component of physical fitness: 
flexibility. High flexibility scores were usually observed in 
children from rural areas [27, 29, 30]. Nevertheless, the 
most comprehensive Polish research on the biological 
shape of Polish children and adolescents did not show 
a significant impact of the living environment on the de-
velopment of flexibility, particularly when it comes to 
girls. Such results, however, are partly confirmed by the 
Greek and Croatian studies [14, 25, 28].

Only the environmental differences in balance con-
sistently pointed to the fact that urban children score 
higher in balance, which is in line with the results ob-
tained for 6- and 7-year olds from the Małopolska Prov-
ince [27, 30, 31].

The level of development of physical fitness is the 
outcome of multiple factors. A crucial role is also played 
by some basic parameters like height and weight, their 
mutual proportions, including longitudinal proportions, 
muscle mass, adipose tissue, and the center of mass 
[32, 33]. Hence, in the debate on the environmen-
tal differences in the physical fitness levels of 6- and 
7-year-old children from the Małopolska Province, we 
should take into account the subjects’ basic somatic pa-
rameters [34]. Markowska observed that, on average, 
children from the rural areas of Małopolska are approxi-
mately 1 cm smaller and 1 kg heavier than their urban 
peers, and that the observed differences are statistically 
significant. Such children also have a thicker fat layer 
[34]. Therefore, the somatic factor in rural children might 
have contributed to achieving better average results in 
individual trials.

In the context of environmental variation, the com-
parative analysis of the scores obtained by Małopolska 
children for performing simple motor tasks is difficult 
for many reasons. First of all, there are no other publica-
tions on motor skills whose methodology and the re-
search scope is similar to the methods and scope used 
herein. However, from the available results of different 
studies done on Fundamental Motor Skills (FMS) and 
presented primarily abroad, one could infer a conclu-
sion that low FMS scores do not depend on the living 
environment. Nevertheless, they might be associated 
with a socioeconomic status (SES) as well as ethnic 
and cultural background of families in which children 
are raised [35], as it has been noticed that lower FMS 
levels co-occur with low family SES, particularly for the 

group of girls. What plays a key role for boys is the 
cultural and ethnic factor [35-36]. It should be noted, 
however, that there are significant regional differences 
between the two studies.

The analysis of the observed variation in how well 
the children from Małopolska perform particular motor 
skills was most likely motivated by several factors. One 
of them is the fact that local authorities pay special at-
tention to preschool education in rural areas [37] due to 
the comprehensive program for equal preschool educa-
tional opportunities in urban and rural areas. As part of 
the program, the Ministry of Education announced the 
competition which inspired this research. In addition, for 
a number of years now it has been possible for various 
associations, communes, and educational institutions to 
apply for additional EU funds, which enable better learn-
ing facilities and preschool teacher trainings.

What also seems important in the case of rural envi-
ronment is the lay of the land. The Małopolska Province 
is one of the regions with a lot of mountainous and up-
land terrains. Full access to its natural assets   is possible 
mostly in rural areas. Close proximity to open spaces 
and forests is conducive to the organization of physical 
activities, during which children shape their motor poten-
tial. These observations are supported by the studies on 
children from Cyprus and USA [38, 39].

Furthermore, it could be concluded that there were 
many other indirect factors having a significant impact 
on the obtained scores in physical fitness and motor 
skills. For the proper development of children’s mo-
tor skills and fitness, it is important to select appropri-
ate Health and Physical Education curriculums and to 
implement them in a responsible manner. Another key 
factor includes extracurricular physical activities offered 
by educational institutions and the immediate living envi-
ronment, as well as proper sports equipment and access 
to playgrounds [40].

However, regardless of numerous external modifi-
ers, what needs to be kept in mind is the undeniable 
direct impact of children’s physical activity on the pro-
cess of learning motor tasks and its outcomes [41-44]. 
Even a small improvement in motor task scores may 
evoke positive emotions in children, thus making them 
more willing to take further steps to tackle more com-
plex forms of physical movement. Hence, it seems im-
portant to make sure that the adequate process of motor 
learning starts in preschool and early school years and 
is supervised by well-trained teaching staff. Unlike older 
children, small children are not yet aware of their mis-
takes and do not get stressed when they fail at motor 
tasks. If children are taught to perform physical activi-
ties from the very beginning, they might be more willing 
to participate in the general physical education in the 
future.
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Conclusions

The conducted analysis allows to draw the following 
conclusions:
1. 6-year-old children from the Małopolska Province dem-

onstrated significant gender differences. Boys turned 
out to score significantly higher in all components of 
motor skills and physical fitness (except for flexibility).

2. The dichotomous division of the growing-up envi-
ronment clearly shows different levels of physical fit-

ness. This phenomenon was observed in both sexes 
and similar components. 

3. Points given by PE teachers for particular motor 
tasks indicate that rural children slightly outperform 
urban children at simple motor tasks.

The results clearly indicate that the previously observed 
shortcomings in the functional development in rural 
areas have been made up for.
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SECTION III – EXERCISE SCIENCES

Abstract 

Women after mastectomy often struggle with complications, which are related to the physical and psychological sphere such as weak-
ness of the body, limitation of muscle strength and range of movements performed on the operated side, the occurrence of lymphedema as  
a result of removal of lymph nodes. The physical activity has crucial importance in the improvement of women after mastectomy.

The aim of the article is to present the opinions of tested Amazons on the selected aspects of participation in aqua aerobics 
classes.

Materials and methods: The research was carried out among 19 women after radical mastectomy who belong to the Local 
Post Mastectomy Women’s Club “Amazons” in Biała Podlaska. The mean age of women was 57 with the youngest aged 45 and the 
oldest aged 68. The tested women underwent additional treatment and participated in 3- month aqua aerobics classes as a part 
of a rehabilitation program. The method of diagnostic survey with questions of own construction was used in the research. Most 
of the questions were closed-ended and only two of them were multiple choice questions.

Results: According to the tested women, the most recommended forms of physical activity after mastectomy are exercises 
to strengthen and improve trunk and pelvic girdle muscles (78%) as well as exercises in water such as aqua aerobics (68,4%). 
Almost half of the tested women (42,1%) decided to participate in aqua aerobics classes alone and more than half of them (52,6 
%) attended aqua aerobics classes regularly. For the majority of tested women (94,7%), participation in classes was associated 
with satisfying the need of improvement. Aqua aerobics classes had significant impact on quality of life in the field of general well-
being and contact with people among the group of tested women. The great majority of the tested women (73,7%) declared the 
need of participation in aqua aerobics classes in the future.

Conclusions: Certain aspects of participation in aqua aerobics classes were assessed as strongly positive by the group of 
tested women.
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Introduction

In Poland, breast cancer is the most common malig-
nancy among women and mainly affects women aged 
40-60, the majority of whom experienced surgical re-
moval of the breast [1]. The results of cancer treatment 
depend largely on the stage of the tumor’s development 
at the time of diagnosis. However, most women who re-

port to a doctor already have advanced forms of cancer 
and there is need of surgical removal of the breast, as 
well as the lymph nodes in the armpit on the amputated 
breast side.

Mastectomy, chemotherapy and radiotherapy are 
often associated with the occurrence of numerous 
complications, which in turn cause disability and affect 
women’s mental deterioration, and as a consequence re-

http://dx.doi.org/10.5604/17310652.1129241
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duces the quality of life. A decline in physical fitness, re-
sulting from the constraints of mobility in the joints of the 
upper limbs, reduced muscle strength on the operated 
side and the possibility of secondary lymphedema, cre-
ate difficulties in everyday functioning. In addition, stress 
resulting from the nature of cancer, the need for lifestyle 
changes and a sense of diversity due to the degree of 
deformation cause reduced self-esteem and restrictions 
on social life [2, 3]. Improving the quality of women’s 
life after mastectomy is therefore the main objective of 
psycho-physical rehabilitation, aimed at the restoration 
of psychosocial (psychological and social rehabilita-
tion) and functional (physiotherapy) condition from the 
period before treatment [3]. Maintaining high quality of 
women’s lives after mastectomy largely depends on 
a properly prepared and early implemented rehabilitation 
program. Among the methods of physiotherapy, kinesi-
therapy plays an important role in ambulatory care and 
conservative treatment [4, 5, 3]. The role of physical 
activity in improving women’s state after mastectomy 
is emphasized very often [6, 7, 8, 9]. Regular physical 
exercises combined with observing the rules of everyday 
life create the basis for achieving complete physical and 
mental balance. Exercises tailored to the health status of 
women improve the efficiency of the limb on the oper-
ated side and of the cardiovascular system, and at the 
same time facilitate maintaining normal body mass and 
support functioning of the immune system [9]. Physical 
activity also affects the improvement of mental health of 
those suffering from malignant cancer of the mammary 
gland. The positive effects of physical exercises on the 
emotional state are caused by the reduction of anxiety 
and depression symptoms and, as a result of increasing 
the level of endorphins, trigger optimism and motivation 
to opt for long-term therapy to fight the disease. In turn, 
the attitude towards the disease affects the quality of 
life and has a decisive influence on the final outcome of 
treatment [10, 11]. 

Since the purpose of therapeutic conduct with pa-
tients after mastectomy is the pursuit of: improving cir-
culatory efficiency, reducing the incidence of lymphatic 
edema, increasing the capacity for auxiliary respiratory 
muscle collaboration, reducing postural disorders, pre-
venting muscle contractures, increasing mobility within 
the chest and upper limbs, preventing postural defects, 
strengthening muscles and patient’s general relaxation 
[12], a form of rehabilitation which enables fulfillment of 
the above mentioned needs are hydro-kinetics physio-
therapy exercises. This is due to the fact that the effects 
water has on the human body are manifold. Gymnastic 
exercises performed to music in the form of aqua aero-
bics are a very attractive form of rehabilitation for wom-
en after mastectomy. The possibility of using displace-
ment equipment in the classes allows for participation 

of women presenting different levels of swimming skills. 
Immersion in water gives a sense of intimacy, can dis-
tract attention from the complexes one may have about 
their body and, in this way, gives the opportunity to 
concentrate on performing exercises. Aqua aerobics as 
a form of improvement-oriented group classes, conduct-
ed among women affected by the same problem, helps 
them accept their distinctness, motivates towards active 
participation, builds relationships and mutual trust. 

The therapeutic effect of aqua aerobics is the result 
of the properties of water. Performing exercises fully 
unburdened thanks to its displacement properties, fa-
cilitates movements and can increase their range while 
minimizing pain by reducing friction. It does not overload 
the joints and reduces fatigue. Hydrostatic pressure aids 
the circulatory system by improving blood flow. It also 
lowers blood pressure, reduces swelling and enhances 
the exhaust. In addition, water resistance increases 
muscle strength. Rhythmic rotational exercises in warm 
water reduce muscle tone and their flexibility while pro-
moting relaxation. Exercises performed in multiplanar 
positions shape balance and coordination, and facili-
tate correction of faulty posture. In addition, exercising 
in a horizontal position provides increased regulation of 
the body’s lymphatic system. The aquatic environment 
improves functioning of the immune system [13, 14, 15, 
16, 17, 18, 19, 20].

Aim of the study

The main objective of the study was to demon-
strate Amazons’ opinions on selected aspects of their 
participation in aqua aerobics classes. In particular, the 
opinions addressed: forms and types of physical activity 
most suitable for usage after mastectomy; the person 
who encouraged them to participate in the classes; regu-
lar, systematic participation in classes; needs satisfied 
thanks to the aqua aerobics classes; the improvement 
in quality of life experienced after aqua aerobics classes 
and the desire to continue participating in them. 

Material and methods

The study included 19 women after radical mastec-
tomy, who belong to an “Amazons” Club in Biała Podlaska 
[a club that associates women after mastectomy]. The 
average age of the subjects was 57 years (± 6), with 
the youngest subject aged 45 and the oldest aged 68. 
During the study, the subjects were in the course of sup-
plementary treatment and took part in the 3-month-long 
aqua aerobics classes as part of a rehabilitation program. 
Classes were held twice a week and lasted one hour.

Over half of the subjects had high school education 
(52.6%), and every third demonstrated higher education 
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The research tool used in the diagnostic survey was 
a questionnaire developed by the author specifically for 
this study. Questions asked were closed-ended, and two 
of them were multiple choice. The subjects evaluated the 
effect of aqua aerobics classes on selected manifesta-
tions of quality of life based on a four-level scale: 1 – I 
do not feel any change, 2 – I feel little change, 3 – I feel 
partial change, 4 – I feel considerable change. Statis-
tical analysis was performed using STATISTICA V.7.1. 
The size of the study group (19 patients) was too small 
to conduct statistical tests. Bearing in mind that the en-
tire population of the “Amazons” in Biala Podlaska par-
ticipating in aqua aerobics classes was tested, the use 
of inference turned out to be unfounded; instead, what 
is presented is the actual structure of responses to the 
question regarding the study group’s self-assessment of 
health status:

Results

“Reach to Recovery,” [rendered in Polish as: Dąż 
do sprawności, czy osiągnij ponownie zdrowie] is the 
guiding principle of each “Amazon” club and associa-
tion, and their aim is to help women after breast cancer 
treatment in physical and mental rehabilitation. Among 
the specific objectives pursued by the clubs we can also 
find raising the level of fitness and physical condition 
after treatment. The implementation of these objectives 
does not consist only in organizing lectures and talks 

on the effects of physical exercise but also in encourag-
ing active and deliberate participation in various forms 
of physical activity. The results show that the forms 
of physical activity most frequently indicated by Ama-
zons as recommended after mastectomy are exercises 
strengthening the muscles of the torso and the rim of 
the upper limbs (78.9%), as well as rehabilitating exer-
cises in water – aqua aerobics (68.4%). According to the 
subjects, the least preferred forms of physical activity 
for Amazons are marching, running and open air exer-
cises (15.8%); the exact figures are presented in Table 
2. According to the majority of women, both with higher 
(83.3%) and high school education (90%), the forms of 
physical activity most recommended after mastectomy 
are exercises that strengthen and improve the muscles 
of the trunk, the shoulder girdle and the upper limbs. 
Kinesiological exercise conducted in  rehabilitation and 
physiotherapy centres are, according to the majority of 
subjects with vocational education (66.7%), the form of 
physical activity most recommended after mastectomy. 
This kind of rehabilitation was indicated by 16.7% of 
subjects with higher education and 30% of subjects with 
high school education. Subjects of all levels of educa-
tion, and in similar number, recommended rehabilitating 
exercise in water - aqua aerobics, as they believed that 
this form of physical activity had the greatest impact on 
improving physical fitness of the whole body. The study 
results showed that both women living in the city and 
those living in the country frequently enumerated the 
same forms of physical activity that would, in their opin-
ion, be recommended after mastectomy. The forms of 
activity mentioned most often (75% of subjects living in 
the city and 100% living in the country) were general 
strengthening exercises for the trunk and shoulder girdle 
muscles, and rehabilitating exercise in water, i.e. aqua 
aerobics (68.8% and 66.7%, respectively). Only 18.8% 
of the women living in the city perceived marching, run-
ning and open air exercises as beneficial after-treatment 
rehabilitation. Women living in rural areas did not enu-
merate any other forms of physical activity, which may 
be indicative of the existence of many barriers caused, 
for example, by the distance separating them from phys-
iotherapy centres. After analyzing the forms of physical 
activity indicated by the subjects, and considering their 
professional status, it was noted that the most popu-
lar form of exercise among those professionally active 
were exercises strengthening the trunk and upper body 
muscles (88.9%), as well as aqua aerobics (77.8%), 
whereas kinesiological exercises and exercise to music 
were indicated least frequently (11.1% for both types). 
The retirees also chose exercises strengthening the 
trunk and upper body muscles most often (80%); the 
most popular (80%) form of exercise among pensioners 
was exercises in water – aqua aerobics. In both groups, 

Table	1.	Demographics	of	the	study	group.

Variables Number Structure

Education
Secondary 10 52,6%
Vocational 3 15,8%
Higher 6 31,6%
Place	of	residence
City 16 84,2%
Country 3 15,8%
Occupational	status
Working 9 47,4%
Retiree 5 26,3%
Pensioner 5 26,3%

Total 19 100%

(31.6%). 15.8% of the women who attended had voca-
tional education. The vast majority of the subjects, i.e. 
84.2% lived in the city, while the remaining 15.8% indi-
cated the country as their place of residence. Analysis 
of the professional status of subjects showed that ac-
tive women accounted for almost half of the group, i.e. 
47.4%, the remainder consisting of retirees and pension-
ers. Specific demographic data is provided in Table 1.



  Agata Pocztarska, Zofia Kubińska, Marta Mandziuk

42 Antropomotoryka

marching, running and open air exercises were seldom 
indicated as a form of physical activity for women after 
mastectomy (Table 2).

Participation in activities at the swimming pool, re-
gardless of their type, is very beneficial to the body but it 
also raises a number of related concerns, e.g. regarding 
one’s own appearance. Women after mastectomy are 
particularly sensitive about their appearance and partak-
ing in classes often requires them to break some barriers; 
they often they need encouragement from other people. 
Analysis of the results showed that most often (42.1%) 
the decision to participate in aqua aerobics classes was 
individual. Advice given by medical personnel, including 
doctors and nurses, was, unfortunately, the last on the 
motivation list. Satisfying is the fact that this gap was 

filled by physiotherapists who have contributed to the 
decision to participate in aqua aerobics for every third 
respondent (36.8%); the data is presented in Table 3. 
Results of the study showed that for subjects with sec-
ondary (40%) and vocational education (66.7%), apart 
from their individual decision, acquaintances already 
participating in aqua aerobics classes were the great-
est influence. In contrast, women with higher education 
frequently made the decision at the instigation of a phys-
iotherapist (66.7%). The majority of women living in 
the country (66.7%) individually decided to participate 
in aqua aerobics classes, while among those living in 
the city, a physiotherapist was the greatest influence 
(48.3%) but no influence (0%) among women living in 
the country. This situation can probably be explained by 

Table	2.	Forms	of	physical	activity	after	mastectomy	recommended	by	the	study	group.

Variables 1 2 3 4 5

Education
Secondary 90,0% 10,0% 30,0% 70,0% 30,0%
Vocational 33,3% 33,3% 66,7% 66,7% 33,3%
Higher 83,3% 16,7% 16,7% 66,7% –
Place	of	residence
City 75,0% 18,8% 37,5% 68,8% 25,0%
Country 100,0% – – 66,7% –
Occupational	status
Working 88,9% 22,2% 11,1% 77,8% 11,1%
Retiree 80,0% 20,0% 40,0% 40,0% 40,0%
Pensioner 60,0% – 60,0% 80,0% 20,0%

Total 78,9% 15,8% 31,6% 68,4% 21,1%
1	–	exercises	strengthening	and	improving	the	muscles	of	the	trunk,	shoulder	girdle	and	upper	limb
2	–	marching,	running,	open	air	exercises	
3	–	kinesiological	exercises	in	a	physiotherapy	centre
4	–	aqua	aerobics
5	–	rythm	and	dancing	exercises	(with	music)

Table	3.	Who	encouraged	you	to	take	part	in	aqua	aerobics	classes?

Variables 1 2 3 4 5

Education
Secondary 40,0% 20,0% 30,0% 30,0% 40,0%
Vocational 66,7% 33,3% – – 66,7%
Higher 33,3% – 66,7% 50,0% 16,7%
Place	of	residence
City 37,5% 12,5% 43,8% 31,3% 37,5%
Country 66,7% 33,3% – 33,3% 33,3%
Occupational	status
Working 55,6% – 55,6% 33,3% 22,2%
Retiree 20,0% 40,0% – 40,0% 60,0%
Pensioner 40,0% 20,0% 40,0% 20,0% 40,0%

Total 42,1% 15,8% 36,8% 31,6% 36,8%
1	–	it	was	my	own	decision
2	–	doctor,	nurse	
3	–	physiotherapist
4	–	family	
5	–	an	acquaintance	already	participating
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the fact that those living in the city have better access to 
specialists. Professionally active Amazons taking part in 
aqua aerobics classes made the decision to do so them-
selves or after a suggestion from their physiotherapist. 
Retirees and pensioners took the decision to come to 
the classes after talking with their friends attending the 
swimming pool (Table 3). 

The method is extremely important in every action 
if we want to observe results, assumed by us when 
taking on the effort. It is particularly important in kine-
sitherapeutic therapy, both as a means of returning to 
full fitness and to prevent the development of secondary 
lymphedema, a frequent consequence of breast cancer 
treatment. The results of the study showed that over half 
of the subjects (52.6%) participated in all aqua aero-
bics classes, low attendance was observed in 10.5% of 

women. The data shown in Table 4 proved that women 
with higher (66.7%) and secondary education (50%) are 
the most systematic. The majority (66.7%) of women 
living outside the city participated in all classes, and one 
in three of the group participated in at least half of the 
classes (33.3%). Every other woman living in the city 
was present at all classes, occasional participation in 
classes was observed in 12.5% of subjects. Profession-
ally active women turned out to be more disciplined than 
retirees (40%) and pensioners (20%), while the vast ma-
jority of subjects participated in all the classes (77.8%) 
(Table 4).

Analysis of the results showed that the vast major-
ity of subjects (94.7%) linked their participation in aqua 
aerobics with satisfying the need to improve their overall 
well-being. Strengthening mental health and the neces-

Table	4.	Regularity	of	Amazon’s	attendance	to	aqua	aerobics	classes.

Variables 1 2 3 4

Education
Secondary 50,0% 10,0% 20,0% 20,0%
Vocational 33,3% 33,3% 33,3% –
Higher 66,7% 33,3% – –
Place	of	residence
City 50,0% 25,0% 12,5% 12,5%
Country 66,7% – 33,3% –
Occupational	status
Working 77,8% 22,2% – –
Retiree 40,0% 20,0% 40,0% –
Pensioner 20,0% 20,0% 20,0% 40,0%

Total 52,6% 21,1% 15,8% 10,5%
1	–	I	took	part	in	all	classes
2	–	I	missed	some	classes	(1–5)
3	–	I	attended	half	of	the	classes
4	–	I	attended	a	few	classes	(1–5)

Table	5.	Study	group’s	needs	linked	with	attending	aqua	aerobics	classes.

Variables 1 2 3 4 5 6

Education
Secondary 40,0% 70,0% 80,0% 90,0% 10,0% 10,0%
Vocational – 100,0% 33,3% 100,0% 33,3% –
Higher 33,3% 66,7% 33,3% 100,0% 16,7% 33,3%
Place	of	residence
City 37,5% 75,0% 56,3% 100,0% 18,8% 18,8%
Country – 66,7% 66,7% 66,7% – –
Occupational	status
Working 33,3% 77,8% 44,4% 100,0% 22,2% 22,2%
Retiree 20,0% 40,0% 80,0% 80,0% 20,0% –
Pensioner 40,0% 100,0% 60,0% 100,0% – 20,0%

Total 31,6% 73,7% 57,9% 94,7% 15,8% 15,8%
1	–	improve	immune	system
2	–	improve	efficiency	of	the	“favorite”	limb
3	–	strengthen	the	muscles	and	improve	mobility	of	the	joints	(shoulder,	pelvic	and	knee	joints)
4	–	improve	genral	well-being
5	–	strengthen	mental	health
6	–	make	social	contact
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sity to establish new social relationships were observed 
in 15.8% of participants. Further data is presented in 
Table 5.

Increasing the efficiency of the “favorite” upper limb 
and improving general well-being were the objectives 
which the majority of subjects wanted to achieve, re-
gardless of education level, place of residence or occu-
pational status. In addition, the Amazons with secondary 
education (80%) drew attention to the need of increasing 
muscle strength and the range of motion of the joints. 
Systematic work on maintaining the appropriate level of 
muscle strength enables Amazons to properly perform 
daily activities. 

The results of the study showed that women par-
ticipating in classes focused their attention mainly on 
physical health, disregarding the improvement and 
strengthening of mental health, which is equally impor-
tant in social life. Women with higher education were an 
exception; among them, one third (33.3%) indicated the 
need to strengthen their mental health (Table 5).

Further data shows varying degrees of change in the 
selected manifestations of the quality of life experienced 
by participants after hydrokinesitherapeutic exercise 
(Table 6.). According to the four-level scale (1 – I do not 
feel any change, 2 – I feel little change, 3 – I feel par-
tial change, 4 – I feel considerable change) exercises in 
water had the greatest influence on improving the overall 
well-being of the participants (the average assessment 
was 3.4). To a somewhat lesser extent, they satisfied 
the need for social contact (3.3), and lesser impact was 
recorded in terms of: improving physical condition (3.0), 
efficiently performing daily activities (2.8), improving 
health (2.7) and improving appearance (2.4). The effects 
of exercises on improving general well-being were most 
positively assessed by professionally active women and 
women with higher education (3.8), as well as women 
living in the country (3.7). Improvement of the quality 
of life was least felt by the retirees (3.0), who rather felt 
that participating in aqua aerobics classes helped them 
fulfill their social needs (3.4). The fact that the subjects 

Table	6.	The	degree	of	changes	selected	aspects	quality	of	life	perceived		by		tested	after	aqua	aerobics	classes.

Variables 1 2 3 4 5 6

Education
Secondary 2,8 2,9 3,2 1,8 3,3 3,2
Vocational 2,0 3,0 3,3 3,0 3,3 2,7
Higher 3,0 3,2 3,8 3,0 3,2 2,3
Place	of	residence
City 2,8 3,0 3,4 2,4 3,2 2,8
Country 2,7 3,0 3,7 2,3 3,7 3,0
Occupational	status
Working 3,1 3,3 3,8 2,8 3,2 2,8
Retiree 2,8 2,8 3,0 1,8 3,4 2,8
Pensioner 2,0 2,6 3,2 2,2 3,2 3,0

Total 2,7 3,0 3,4 2,4 3,3 2,8
1	–	improvement	of	health																	
2	–	improvement	physical	condition
3	–	improvement	general	well-being						
4	–	improvement	of	appearance																																
5	–	need	contact	with	people																
6	–	more	effective	doing	daily	activities

Table	7.	Do	you	feel	need	of	further	participation	classes	to	improve	in	water?

Variables Yes I	don’t	know No

Education
Secondary 60,0% 40,0% –
Vocational 66,7% 33,3% –
Higher 100,0% 0,0% –
Place	of	residence
City 75,0% 25,0% –
Country 66,7% 33,3% –
Occupational	status
Working 100,0% 0,0% –
Retiree 60,0% 40,0% –
Pensioner 40,0% 60,0% –

Total 73,7% 26,3% –
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felt that aqua aerobics classes had little impact on their 
appearance allows us to conclude that the Amazons 
were far more interested in maintaining and improving 
health as the most valuable aspect of human life, rather 
than their appearance. Improvement of physical appear-
ance was most felt by women with higher and vocational 
education (3.0), and by those professionally active (2.8). 
The smallest changes in this regard were observed by 
retirees and women with secondary education (1.8) 
(Table 6).

The results showed that the vast majority of women 
(73.7%) expressed the need to continue participating 
in aqua aerobics classes, with every fourth (26.3%) 
not sure whether wanting to continue participation. The 
majority of subjects, regardless of education, place of 
residence or employment status were willing to continue 
participating in the classes.

Among the pensioners, there were more undecided 
(60%) than those willing to continue attending to the 
classes (40%). The fact that there was no reported re-
luctance to participate in aqua aerobics classes among 
the subjects is satisfactory. This may prove either the 
popularity of the course, or the fact that thanks to the 
exercises in water, the needs that Amazons wanted to 
fulfill were met (Table 7). 

Discussion

Participation of all women from Amazons’ Club in 
Biała Podlaska in aqua aerobics shows that they ap-
preciate the role of physical activity in improving the 
quality of life after radical mastectomy. According to the 
research results, forms of physical activity after mas-
tectomy most recommended by Amazons are exercises 
to strengthen and improve the torso and rim muscles 
of the upper limb (78.9%) and rehabilitating exercises in 
water – aqua aerobics (68.4%). The results included in 
the literature also show high awareness among women 
as to the role of physical activity in cancer treatment [11, 
21]. In the research conducted by Malicka (et al.) [11], it 
is shown that trips for pleasure and dancing play a vital 
role, and this is thanks to attending to the meetings of 
the Amazons’ Club. In addition, participants of the ac-
tivities organized by the Club also practiced gymnastics 
and swimming and exercises in water. In congruence 
with the opinion of the majority of the Amazons (48%) 
surveyed by Wybraniec-Lewicka (et al.) [21], physical 
exercises with equipment were the most popular. Water 

exercises in the pool were chosen by 22% of women, 
while 30% of women pointed to interesting relaxation 
classes with a psychologist.

Research shows that women after mastectomy, who 
had become convinced about the beneficial effects of the 
rehabilitation process, are highly motivated to comply 
with the advice determining the success of the treatment 
[22]. Almost half of the Biała Podlaska women (42.1%) 
made the decision to participate in aqua aerobics classes 
alone. More than half of the subjects (52.6%) from Biala 
Podlaska participated in all aqua aerobics classes, the 
vast majority of them (94.7%) linked their participation 
primarily with satisfying the need to improve fitness and 
general well-being. The Amazons whom we examined 
felt great improvement in the quality of life immediately 
after classes; they felt improvement in terms of overall 
well-being and contacts with other people. According to 
Madetko and Ćwiertnia, exercises tailored to the health 
status of a particular woman improves the efficiency of 
the limbs on the operated side, cardio-vascular and skel-
etal efficiency, and also helps maintain a healthy body 
mass and contributes to the improvement of mental 
health [23]. The vast majority of women (73.7%) ex-
pressed the need to continue participating in aqua aero-
bics classes.

Conclusions

Amazons of Biala Podlaska assess some aspects of 
attending aqua aerobics classes very positively.
1. Forms of physical activity after mastectomy most 

recommended by the Amazons are exercises to 
strengthen and improve the muscles of the trunk, 
shoulder girdle and upper limb as well as gymnastics 
in water (aqua aerobics).

2. Almost half of the subjects decided to participate in 
aqua aerobics classes independently.

3. The majority of the subjects participated in classes 
regularly, bearing in mind mainly the improvement in 
overall well-being and increased efficiency of the “fa-
vorite” upper limb.

4. The greatest improvement of the quality of life re-
sulting from the exercises in water felt by the Ama-
zons was in terms of general well-being and social 
contacts. The vast majority of women expressed 
the need to continue participating in aqua aerobics 
classes. 
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SECTION III – EXERCISE SCIENCES

Abstract 

Purpose: The aim of the study is to assess the determinants, level and type of physical activity undertaken by adults in relation 
to the recommendations on physical activity.

Basic procedures: The study group consisted of 225 people aged 18-68 years. Selection of the sample was stratified. As 
the research technique the Polish version of the International Physical Activity Questionnaire (IPAQ) was used, short version. For 
statistical analysis, Statistica 10 PL was used. In all analyses considered relevant were those effects, for which the level of test 
probability p was lower than the assumed relevance level a = 0.05 (p <0.05).

Main findings: The study shows that women practice less intensively and for shorter time than men. As in the case of gender 
and physical activity, there is a significant difference (p=0.0170) as far as the type of education, and frequency of undertaking 
intense and moderate physical activity are concerned. People with a secondary education undertake both intense and moderate 
physical activity more often and for longer periods of time, in comparison to people with higher and primary education. The re-
search shows that physical activity levels do not increase with the education level. There is not a statistically significant difference 
between profession and the degree of intensity of exercise.

Conclusions: There is a significant correlation between gender and education, and performed physical activity. Age and pro-
fession are not factors determining the level of physical activity.
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IN ADULT POPULATION  
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Introduction

Technicization of life has brought mankind much 
good, but eventually resulted in significant reduction 
of humans’ basic physical activity, sometimes even to 
a minimum. Recommendations on physical activity de-
veloped by scientists are used to maintain and build up 
health, to “optimize well-being” and to improve health 
if methodically observed. Because “norm” is regular-
ity, and thanks to the standards and recommendations 
developed, assessments and comparisons in relation to 
norms are possible to be made.

Comprehensive development of young people – from 
birth to maturity – takes place in subsequent, closely 
connected stages. In this development, family plays 
a very important role, being the biological, social, cul-
tural, economic and educational environment [1]. Physi-
cal activity carried out within the framework of physical 
culture is of key importance for developing the pattern 
of activity perpetuated during young age and promoted 
during adulthood. Not without significance is also fol-
lowing the positive example of people in the immediate 
environment, because who else but a parent, a teacher 
or a friend can be most motivating?
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By increased physical activity we mean any form of 
exercise that causes in human body an increase in en-
ergy expenditure above the resting value. Depending on 
the nature of the exercise, its intensity or duration, there 
are changes in both the functional capacity of individual 
systems, as well as quantitative (morphological) and 
qualitative changes on the level of tissues and individual 
cells [2].

Regular physical activity should be one of the ba-
sic elements of human life. It bolsters up good health 
(health promotion) and prevents development of many 
chronic diseases, such as cardiovascular and metabolic 
diseases, and diseases of the musculoskeletal system 
(primary prevention). In a patient group it not only helps 
in the treatment of diseases but also prevents complica-
tions (secondary prevention) [3].

One of the basic elements of health policy in many 
countries is promoting healthy eating habits and physical 
activity. Overweight, obesity, cardiovascular diseases – 
disease entities that bear the name “diseases of civiliza-
tion” are also a social problem. Apart from the genetic 
factors that may cause them, they may also often re-
sult from hypokinesia. Technicization of life has brought 
mankind much good, however, it resulted over time in 
a significant decrease in humans’ basic physical activity, 
a decrease that sometimes reaches the minimum. In the 
current National Health Programme (Narodowy Program 

Zdrowia, NPZ), in force in Poland for years 1996-2005 
and 2007-2015, one of the first operational objectives is: 
“Increasing the level of physical activity of the popula-
tion;” in the revised version, currently in force, reducing 
the incidence of obesity also has its place among the 
goals [4, 5].

Regardless of the capabilities and limitations, as 
well as one’s own beliefs, it is important to keep in 
mind the principle which Jegier states [6]: “Regular 
physical activity is human’s obligation towards their 
own health”.

In recent years, the heXalth benefits coming from 
recreational physical activity are better understood and 
appreciated, science attaches equal value to recreation 
in both improving the state of human health and pro-
longing overall fitness [7]. Physical effort, depending on 
intensity, is usually divided into three groups [4]:
– low-intensity effort (light) – warmth felt, slightly 

more rapid breathing and heart rate (e.g. a walk, light 
work in the garden);

– moderate-intensity effort – warmth clearly felt, rapid 
breathing (e.g. a brisk walk, climbing stairs, cycling, 
swimming, dancing);

– high-intensity effort – sweating, shortness of breath 
(feeling of being out of breath), clearly felt rapid heart 
rate (e.g. aerobics, jogging, fast swimming, fast 
dancing).

Table	1.	Physical	activity	recommendations	in		prevention	of	cardiovascular	diseases	according	to	European	guidelines	of	2012

•	 healthy	adults	of	all	ages	should	spend	2.5–5	hours	a	week	on	physical	activity	or	aerobic	exercise	of	at	least	moderate	
intensity,	or	1–2.5	hours	a	week	on	exercise	of	high	intensity	

•	 people	leading	a	sedentary	lifestyle	are	advised	to	start	physical	activity	from	low-intensity	exercises	

•	 physical	activity	/	aerobic	training	can	be	undertaken	in	a	number	of	training	units,	but	each	should	last	for	≥	10	minutes	and	
be	evenly	distributed	throughout	the	week,	i.e.	on	4-5	days	a	week

Source:	Jegier	(2013)	on	the	basis	Perk	et	al.	(2012)

Table	2.	Physical	activity	recommendations	for	adults,	clinically	healthy	persons	aged	18-65,	in	order	to	maintain	good	health	or	to	
improve	it	(by	ACSM	and	AHA,	2007)

Aerobic	physical	activity	(improving	endurance)

•	 moderate-intensity	(3–6	METs),	performed		for	at	least	30	minutes	5	times	a	week	(exercise	of	shorter	duration	can	accumu-
late	up	to	30	minutes	each	day,	but	the	training	unit	has	to	take	at	least	10minutes),	or

•	 high	intensity	(above	6	METs),	performed	for	at	least	20	minutes,	three	times	a	week,	or
•	 a	combination	of	physical	exercise	of	moderate	and	high	intensity	of	450-750	MET	*	min	*	week	–1

Resistance	exercise	involving	large	muscle	groups

•	 triggering	large	muscle	groups,	improving	muscle	strength	and	endurance	–	at	least	2	times	a	week;
•	 8–10	exercises	using	the	large	muscle	groups	–	2	times	a	week	or	more	in	non-consecutive	days;
•	 resistance	used	should	enable	a	person	to	perform	8–12	repetitions	without	longer	fatigue

Source:	Jegier	(2013)	on	the	basis	of	recommendations	from	ACSM	and	AHA	2007	(Haskell	et	al.,	2007)
MET	–	Metabolic	Equivalent
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The recommendations of physical activity were pre-
sented, among others, by Jegier [3], who developed 
tables based on the data gathered by researchers from 
Europe and the USA.

The aim of the study is to assess the determinants, 
level and type of physical activity undertaken by adults 
in relation to the recommendations on physical activity.

Material and methods

The study was conducted in Tarnów, lasting from 
September to November 2013. Participation in the study 
was voluntary, and the sampling method used was the 
layered method, with the layers being demographic vari-
ables: age, gender, education and occupation. The study 
group consisted of parents and grandparents of primary 
school students, as well as people from the school 
community. The research technique used was the Pol-
ish version of the International Physical Activity Ques-
tionnaire (IPAQ), short version. For qualitative variables, 
number and percentage was calculated for each level of 
a variable analyzed. Because the variables in question 
do not have normal distribution, a nonparametric Mann-
Whitney test was used to compare the two groups. For 
purposes of comparing more than two groups (level 
of education, professional groups), the nonparametric 
ANOVA test by Kruskal-Wallis was used. The results are 
shown in Tables and illustrated by means of categorized 
histograms. In all analyses, considered relevant were 
those effects, for which the level of test probability p 
was lower than the assumed relevance level a = 0.05 
(p < 0.05).

Results

The study group consisted of  225 persons, of which 
55.1% were women and 44.4% men, and 0.4% did not 
reveal their gender. The population spanned across 18-
68 years, the average age of the respondents was 40.5 
years. The most numerous group of subject where those 
aged 30-40 years. (Fig. 1).

More than half of the respondents had secondary 
education (55.1%) and a significant proportion of the 
subjects had higher education (40%). Relatively few 
respondents had professional and basic education. 
Some respondents did not disclose their education 
level (Fig. 2).

When comparing physical activity in relation to the 
gender of respondents, it can be observed that a sta-
tistically significant difference exists only between the 
activity of intensive and moderate levels (p = 0.0001 
and p = 0.0035, respectively). It can be concluded that 
women rarely undertake intense physical activity during 
the week in comparison to men (Fig. 3 and 4, Tab. 3).

Fig.	1.	Characteristics	of	the	study	group	based	on	the	age

 

Fig.	2.	Characteristics	of	the	study	group	based	on	the	educa-
tion	level

 

For both men and women, the mean duration of 
intensive activity in the study group was 149.77 min-
utes/week, with the median 120.00 minutes/week. The 
analysis of the data shows that the subjects spend ap-
proximately 2.5 hours a week for this kind of activity and 
perform it within 2.5 days (median 2.00 days/week). 
This means that for intensive physical activity, the sub-
jects spend only two hours a day, two days a week, so it 
can be assumed that its average duration is 60 minutes 
per day. Most women undertake intensive physical effort 
less frequently and for shorter periods of time (0–100 
minutes/week on average), while men do it more often 
and for longer periods of time (100–200 minutes/week) 
(Fig. 3 and 4). It is similar in the case of moderately in-
tensive activity (Fig. 5 and 6, Tab. 3).

Age was also taken into consideration as a determi-
nant of physical activity. Most of the subjects were 30–40 
years old, which could indicate a higher level of physical 
activity in relation to other people. As it turns out, in this 
case, age is not a factor determining the level of physical 
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activity of the subjects (p > 0.05) (Tab. 4). Since both 
walking and sitting are not statistically significant in the 
study group in relation to age, and coincide with the lines 
depicting the intensive and moderate activity in relation to 
age, they have not been shown in Figure 7 (Fig. 7).

The next determinant taken into consideration, ca-
pable of creating differentiated levels of physical activ-
ity was education. The research shows that the level 
of physical activity does not increase with the level of 
education. It can be argued that people with secondary 
education (52.8%), perform a broader range of activi-
ties because of their professions, of which exercise is 
an integral part, whereas people with higher education 
(40%), due to the nature of their work (often intellectual) 
are less physically active. This stands in opposition to 

Fig.	3.	Intensive	physical	activity	in	minutes	per	week	and	gender
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Fig.	4.	The	distribution	of	median	based	on	gender	in	intensive	
physical	activity	in	minutes	per	week
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Table	3.	Comparison	of	physical	activity	by	gender	–	results	summary

Pair	of	variables
Mann-Whitney	U	test	with	variable:	gender	

Marked	results	are	significant	with	p	value	<	0.05

u z p	value Z	corrected p	value Number	F Number	M

Gender	and	intense	activity	(days/
week) 4364.50 –3.80 0.00 –3.86 0.00 124 100

Gender	and	intense	activity	(min/
week) 2144.00 –2.85 0.00 –2.88 0.00 	 76 	 77

Gender	and	moderate	activity	
(days/week) 4810.50 –2.88 0.00 –2.91 0.00 124 100

Gender	and	moderate	activity	(min/
week) 2532.50 –2.27 0.02 –2.29 0.02 	 82 	 77

Gender	and	walking	(days/week) 5873.00 –0.67 0.49 –0.72 0.46 124 100

Gender	and	walking	(min/week) 5237.50 –0.08 0.93 –0.08 0.93 111 	 95

Gender	and	walking	(hours/week) 5949.50 	 0.51 0.60 	 0.52 0.60 124 100

Gender	and	sitting	(min/week) 5960.00 	 0.49 0.61 	 0.49 0.61 124 100
Significant	differences	(p	<	0.05)	in	relation	to	gender	are	only	for	intense	and	moderate	activity.	The	corresponding	p-values			are	indicated	in	the	table	
in	black	bold.
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the findings of some researchers, in which an increase in 
physical activity with increasing level of education finds 
confirmation (Fig. 8 and 9).

As in the case of gender and performed activity, there 
is a statistically significant difference (p = 0.0170) in 
relation to the type of education and the frequency of 
choosing intensive and moderate activity. People with 
secondary education undertake physical activity, both 
intensive and moderate, more often and for longer pe-
riods of time, compared to people with higher and pri-
mary education. People with vocational education are 
not included in the histogram due to their negligible (not 
statistically significant) number.

Fig.	5.	Moderate	physical	activity	in	minutes	per	week	and	gender
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Fig.	6.	The	distribution	of	median	based	on	gender	in	moderate	
physical	activity	in	minutes	per	week

Table	4.	Age	and	individual	type	of	activity

Pair	of	variables

Spearman’s	rank	correlation	
Marked	correlations	are	significant	with		

p	value	<	0.05

Number
Coefficient	of	Spe-

arman’s	rank	
correlation

t	(N-2)
test	value:

(based	on	Stu-
dent’s

t-test	distribution)

p	value

Age	and	intense	activity	(min/week) 137 0.04 0.56 0.57

Age	and	moderate	activity	(days/week) 200 0.06 0.90 0.36

Age	and	moderate	activity	(min/week) 145 0.07 0.85 0.39

Age	and	walking	(days/week) 200 0.05 0.76 0.44

Age	and	walking	(min/week) 184 0.08 1.15 0.24

Age	and	sitting	(hours/week) 200 –0.09 –1.31 0.18

Age	and	sitting	(min/week) 200 –0.09 –1.32 0.18
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The last of the determinants which could condi-
tion physical activity in the examined population to 
be considered was occupation. Occupation was di-
vided into 8 groups with common characteristics, i.e.  
educational profile, job characteristics, professional 

level; unemployed persons were also included (Tab. 
5, Fig. 10).

There is no statistically significant difference 
between occupation and the degree of activity in-
tensity considered in days/week. For intense activ-

Fig.	7.	The	spread	of	intensive	and	moderate	activity	by	age
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Fig.	8.	Intensive	physical	activity	in	minutes	per	week	and	education	level
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ity it amounts to p = 0.4910, and for moderate p = 
0.4248. However, when considering moderate activity 
in minutes/week, there exists no significant difference 
(p = 0.0500) in relation to the characteristics of the 
profession, but we are close to the relevant range here, 
and we could expect a substantial difference between 

Fig.	9.	Moderate	physical	activity	in	minutes	per	week	and	education	level
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the professional group 2 and 4, 2 and 8 and between 3 
and 4, as well as 3 and 8.It means that there could be 
a statistically significant difference between humanists 
and those working in the commercial sector, human-
ists, and those unemployed. Such a difference could 
also be demonstrated between economists and rep-

Table	5.	Professions/industries	in	the	study	population

Profession/trade

Table	of	cardinality:	professions

Number Cumulative	group Percentage Cumulative		
percentage

1. 22 22 9.78 9.77

2. 16 38 7.11 16.88

3. 35 73 15.56 32.44

4. 27 100 12.00 44.44

5. 32 132 14.22 58.66

6. 11 143 4.89 63.55

7. 74 217 32.89 96.44

8. 8 225 3.56 100.00

KEY:
1.	 Medical																																	
2.	 Pedagogical/Humanities																											
3.	 Economical																																																
4.	 Trade/Sale																																																					

5.	 Building	industry/Vocational																																								
6.	 Technical/	Engineering
7.	 Different	professions/Industries
8.	 Unemployed	persons																																	
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Fig.	10.	The	distribution	of	median	in	moderate	physical	activity	in	minutes	per	week	and	the	individual	professional	groups
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Fig.	11.	Sitting	in	hours	per	week	and	the	individual	professional	groups
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resentatives of the trade, as well as traders and those 
unemployed.

As in the case of intensive and moderate activity, 
there is no statistically significant difference, as far 
as walking/strolling in relation to one’s profession is 
considered (p = 0.7731), in days per week. Statisti-
cally significant difference exists between the subsid-
iary that is sitting, and the type of occupation, both in 
hours/week and minutes/week (p = 0.0015) (Fig. 11 
and 12).

For example, a group of people employed in health-
care was compared with economists (p = 0.00019), and 
a group of people educated in arts with people educated 
in construction industry or with vocational education (p 
= 0.0275). The relationship between economists and 
people unemployed is also interesting (p = 0.0240), but 
it is worth noting that in this case the differences may be 
caused by the non-uniform group sizes, which are none-
theless similar in the majority of the scheduled groups. 
The results may be reliable because the specifics of the 
various professions and the associated physical activity 
could be also confirmed in a study on a larger population.

Discussion

The recommendations on physical activity for main-
taining or improving the health of people aged 18-65 
presented in 2007 by ACSM and AHA suggest [8, 9, 10, 
11, 12]:
– 30 minutes of moderate (aerobic) physical activity 

practiced 5 days a week, or 20 minutes of vigorous 
physical activity three days a week;

– combining moderate and intensive effort, because of 
the results being compatible with each other;

– moderate physical activity, such as brisk walking, 
which can be achieved by 30 minutes’ effort divided 
into several 10-minute episodes;

– intense physical activity, defined as activity that 
causes a sharp increase in respiratory rate and heart 
rate, like jogging;

– moderate and intense physical activity, which should 
complement the low-intensity efforts such as shop-
ping;

– performing exercises maintaining or increasing mus-
cle mass at least twice a week.

Fig.	12.	Sitting	in	minutes	per	week	and	the	individual	professional	groups
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Further benefits, such as improved performance and 
efficiency, reduced risk of non-infective diseases and 
maintaining constant body mass can be achieved by go-
ing beyond the minimum recommendations on physical 
activity.

According to Czaja [13], recommendations for in-
dividuals aged 50–64 and over 65, and those suffering 
from chronic diseases, or for those who are under con-
stant medical care involve:
– moderate activity depending on individual health and 

endurance;
– undertaking activities that will maintain or increase 

mobility and coordination;
– undertaking activities integrated with therapeutic rec-

ommendations.

It is estimated that about 30% of the adult population 
of Europe, including Poland, is characterized by low level 
of physical activity [14,15]. Our findings help establish 
the argument that the level of physical activity undertak-
en by adults (N = 225) is varied and mostly inadequate 
as far as recommendations are concerned.

Dziubak and Motyka [16] got similar results, which 
support the fact that a significant part of the study 
group (N = 170), spend their free time passively (read-
ing, watching TV, sitting in front of the computer, taking 
a nap, etc.), devoting to these activities the following 
number of hours per week: 1–5 hours – 37.1% of the 
respondents, 6–10 hours – 17.6%, and 11–15 hours – 
20% of respondents. The significant difference between 
the above-mentioned data and the results that the au-
thors of this study found stems from the relatively short 
time spent sitting – 70.2% of the study group sit about 8 
hours a week and 24.4% sit 8–16 hours a week, which 
is not a bad result; this result would also deny the thesis 
that the study group lead sedentary lifestyle. It is worth 
noting that in our study, sitting was considered a part of 
everyday human activity, and not as a way of spending 
free time evaluated in the long term (e.g. consumption of 
meals as a daily activity as opposed to watching TV as 
a way of spending free time).

In the general population, the frequency of optimally 
intensive physical activity is low. Only 31% of adults and 
35% of adolescents meet the indications of daily energy 
expenditure during moderately intensive physical activity 
[17]. In our study, 68% of subjects declares engaging in 
intensive physical activity, but the duration of this type of 
effort is highly diversified.

Studies show that as many as 60-70% of the adult 
population in Poland lead a sedentary lifestyle. The ma-
jority of adult Poles spend their free time passively or 
performs actions that do not require physical effort, 
such as reading, watching TV or listening to the radio 
[18,19]. Our study shows that of all types of physical 

activity (intensive, moderate, walking/strolling) the larg-
est group among the subjects (70.2%) prefer sitting.

Woynarowska [4] writes that only every third Pole 
engages in moderately intensive effort, an average of 8 
hours a week; intensive effort is undertaken by only 5% 
of people, with four times more men than women. An 
average Pole spends 18 hours a week on sedentary ac-
tivities in their free time, or on doing things that require 
little physical effort. Similar trends were confirmed by 
the results of this study, in the light of which the subjects 
declared engaging in moderate activity 3 days a week 
for more than 2.5 hours (161.25 min), whereas 16% of 
subjects engaged in intensive activity for an average of 
two days a week  for 2.5 hours. Activities not requiring 
much effort, such as sitting, were declared by all sub-
jects, to be engaged in 7 days a week. Average duration 
of this activity was between 3–16 hours and gave ap-
proximately 9.5 hours a week.

The level of physical activity of the subjects depends 
largely on their age, education level, and financial situa-
tion. The younger the age, higher the level of education, 
better evaluation of the material situation, the higher the 
percentage of respondents practicing sports. Among 
the subjects aged 18–44 years with at least secondary 
education, who are satisfied with the material conditions 
of their households, the percentage of those practicing 
sports is higher than average [20]. The results obtained 
by the researchers from CBOS (Centre for Public Opinion 
Examination) partially overlap with the results obtained by 
the authors of this publication. This state of affairs may 
indicate predominance of passive forms of spending free 
time and be related to the type of work performed. The 
average physical activity of women during a week was 
4 hours, with 6.5 hours for men, giving an average of 
slightly more than 5 hours a week. Such activity duration 
quantitatively meets the norm of recommended moderate 
activity, but various intensity of effort undertaken by the 
subjects should be taken into consideration.

In research conducted by Puciato et al., the chance 
of subjects fulfilling health-related physical activity rec-
ommendations decreased with increasing level of edu-
cation. Among the examined inhabitants of Katowice, 
men significantly more often than women fulfilled health-
promoting physical activity recommendations [21], 
however, this fact is also recorded in other publications 
[22, 23]. Identical results were obtained in our study, in 
which the physical activity undertaken by people with 
higher education was lower, and even inversely propor-
tional to the level of education. It can also be observed 
that throughout the week, men more often than women 
engage in frequent and intensive physical exercise.

In reference to Woynarowska [4] and teams of ex-
perts from England, Canada and the USA [10, 12, 24, 
25] the recommended level of physical activity equals 60 
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or more minutes of daily, diverse activity of at least mod-
erate intensity. Taken into account are the P.E. lessons, 
other organized physical activities, sport and walking 
(cycling) to and from school, work around the house-
hold, work in the garden and so on. Exercises to increase 
endurance, suppleness and strength of various muscle 
groups are especially recommended.

Due to the existence of a dose-response relationship 
between physical activity and health, adults who want to 
improve their physical fitness, as well as reduce the risk 
of chronic diseases and disabilities, and prevent weight 
gain, should undertake the minimum amount of physi-
cal activity recommended [3]. To be more specific, one 
should satisfy this criterion regardless of age, gender, 
education and socioeconomic status, to at least enjoy 
good health, and multiply one’s own health potential 
through exercise, which is not only an element of physi-
ology, but also of prevention.

In an adult group, physical exercises to improve 
endurance, muscle strength, balance, coordination and 
suppleness should be applied. The greatest benefits of 
physical exercise is observed in people who perform 
moderate exercises focusing on endurance and expand 
them with resistance exercises [3].

Many recent publications suggest that sedentary life-
style is one of the most important public health problems 
in industrialized countries. In many countries, the percent-
age of people with too little physical activity goes as far as 
60–70% of the population of adults and at least 30–50% 
of children and adolescents. The effects this mass hypo-
kinesia has on health, society and economy are quite dra-
matic [26]. For adults, it is sometimes difficult to change 
behaviors resulting from beliefs and habits, therefore, at 

least as far as education and health promotion activities 
are concerned, the benefits and/or risks of engaging in or 
lack of physical activity should be pronounced. It is why 
the importance of early health education is so often em-
phasized, so that a young, developing human does not 
manage to fix unhealthy behavior, including the tendency 
to “motor minimalism”, which can have negative effects 
on their health in their adult life, as well as in old age.

Conclusions

1. Gender determines the level of physical activity. Most 
women engage in intensive physical effort more 
seldom and for shorter time than men (on weekly 
basis). There is a statistically significant difference 
between intense and moderate activity depending on 
gender.

2. The study shows that age is not a factor in deter-
mining the level of physical activity of the examined 
group.

3. The level of physical activity does not increase with 
the level of education. People with secondary edu-
cation engage in longer and more frequent physical 
activity (both intense and moderate) more often than 
those with higher and primary education. The higher 
the level of education, the smaller the scope and na-
ture of the physical activity engaged in.

4. There is no statistically significant difference be-
tween profession and intense physical activity, mod-
erate physical activity and walking.

5. There is a significant difference between profession 
and the time spent on sitting.
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