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FOREWORD FROM EDITORS

 It is already the autumn. You can see the yellowing 
leaves of trees through windows. There comes a time 
for deep thoughts and refl ection on the past spring and 
summer. Within that period, we published two issues 
of the journal together with our faithful partner, the 
University School of Physical Education in Wrocław. 
I assume we have enriched the science of human 
movement with much new scientifi c information, im-
proving both knowledge and practice of physical edu-
cation, sports, recreation, and rehabilitation. We do our 
best to allow the Authors who discover unknown areas 
of knowledge to present their research results to recipi-
ents (our readers) not only in Poland but also abroad. 
Antropomotoryka is therefore issued in an electronic 
version in English, and in a paper version in Polish and 
English in the current year. We have strengthened our 
position in the publishing market by a long presence on 
the Index Copernicus International Journal Master List. 
We will soon start a broader cooperation with the Index 
Copernicus International, an institution that is an inter-
national specialized platform. It promotes the achieve-
ments of science as well as supports national and inter-
national collaboration between scientists, publishers of 
scientifi c journals and scientifi c institutions. Shortly, we 
will begin using the tools offered by IC Publishers Panel 
Professional. We are only waiting for the fi nalization of 
the contract.

Using IC Publishers Panel poses a serious challenge 
not only to the editors, but also Authors and Reviewers. 
The authors of papers sent to Antropomotoryka 
will have to log onto the IC website for themselves 
[http://970.indexcopernicus.com/] to submit a paper for 
publishing [http://970.indexcopernicus.com/ic_publish-
ers_panel_instrukcja_obslugi_dla_autorow.pdf]. 

Thank you all who have published so far for your 
interest in our new Antropomotoryka website. I deeply 
hope that with a cooperation with the IC Master List 

ANTROPOMOTORYKA IN THE AUTUMN OF 2013

base, the importance of our Kraków–Wrocław jour-
nal will continue to increase. We are making efforts 
to enter at least two new indexing databases next 
year. Moreover, beginning in the current year, empiri-
cal works will be given a DOI (digital object identifi er) 
number, which will allow for the increased international 
scope of citations of papers included in our quarterly. 

Let me just remind you that the creator of the 
system and the owner of the trademark DOI is the 
International DOI Foundation. According to the offi cial 
defi nition of DOI, it is a digital identifi er for any object 
of intellectual property whose task is to permanently 
identify any object of intellectual property in digital 
networks in accordance to the current data about the 
object. Knowing the DOI publication number, you can 
use special databases to easily fi nd a website on the 
Internet from which you can currently download a se-
lected publication. DOI uses a standard developed by 
the CNRI, called the Handle System, which allows for 
assigning any object a unique identifi er, corresponding 
to the entry in the database on this object. DOI identi-
fi ers received a prefi x of 10 within the Handle System. 
The Handle System stores all the metadata registered 
in the system of DOI identifi ers, although the databases 
of identifi er collections may also be registered by other 
institutions or companies.

As you can see, the editorial staff has not been idle!
 We would like to thank the Authors for sending us 

their papers to publish and the reviewers for their help 
in improving the articles. In the current issue of the jour-
nal, articles from several Polish scientifi c centers are 
presented to readers. You could say we took up the 
subject of maturity age and the “golden age of human 
ontogeny” (sometimes described as “the autumn of 
life”). It is just as beautiful as the autumn outside. Many 
interesting papers have been written about it. Last year, 
the publishing offi ce of Wydawnictwo Naukowe PWN 
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published a work of a kind that had not previously ex-
isted in Poland: “Physiology of aging: Prevention and 
rehabilitation.” I am pleased to write a positive review of 
this book, because almost 100% of its authors are prom-
inent scientists from Kraków, and the editors are pro-
fessors at the University School of Physical Education 
in Kraków: Anna Marchewka, Jerzy A. Żołądź, and 
Zbigniew Dąbrowski. The popularity of the monograph 
was certainly supported by a short online review by 
our editorial colleague, Professor Wiesław Osiński, 
the author of the book Gerokinezjologia. Nauka i prak-
tyka aktywności fi zycznej w wieku starszym (English: 
Gerokinesiology. The study and practice of physical 
activity at old age), published in the PZWL this year. 
It is a belated tribute to the authors of the monograph, 
who represent various specialties within the fi elds of 
biology and medical sciences. With apologizes to both 
Wydawnictwo PWN and PZWL, I would like to assure 
them that I have remembered my commitment. More 
extensive recommendations of both books will appear 
in our quarterly. After studying them (yes! You cannot 
just read or look through them), each reader will refl ect 
on the diffi culty of editing and a creating multi-faceted 
interpretation of the issues of aging and forming a hu-
manistic face of aging. I am certain that everyone will 
ask themselves a question: Who can do better and 
what else can you add to the achievements of the world 
on the subject that was presented in both books?

Perhaps after reading the articles published in the 
63rd issue of Antropomotoryka, you will be able to say 
that the Authors of the two books set off with large 
amounts of youthful courage in search of not fully ex-
plored areas of knowledge concerning the relationship 
between physical activity and physical condition in the 
elderly, and more specifi cally, ageing women. However, 
the journal opens with the issue of human motor per-
formance of adults, so only the candidates achieve the 
“golden age.”

The article Health-related fi tness in adults aged 
20–59 years presents an assessment of diversity in 
terms of health-related fi tness (H-RF) among adults 
residing in Świętokrzyskie Voivodeship. Taxonomy of 
participants was performed in terms of age and took 
into account socio-economic factors, such as level of 
education, place of residence and fi nancial situation. 
Certainly, the development of the research results has 
not included a complete evaluation of all components 
of physical fi tness in accordance with the convention of 
health-related fi tness (H-RF). Undoubtedly! According 
to me, the Authors managed to fi nd evidence on the 

basis of the material collected to support the hypoth-
esis that the use of anthropological and anthropometric 
research methods allows researchers to determine the 
existence of social stratifi cation in the Świętokrzyskie 
Region, as well as the environmental diversity of fi tness 
levels in accordance with the convention of health and 
physical activity. Yes! The level of physical activity can 
be regarded as the external image of quality and quan-
tity of the performed motion exercises.

Issues included in the article Effect of methods of 
teaching hurdling on changes in functional asymmetry 
of legs is to a greater extent remote from the problems 
related to the inevitable processes of involution in the 
elderly. The study included academic youth who par-
ticipated in organized physical activities. On the basis 
of the analysis of the observation results, it has been 
empirically shown that a very diffi cult form of motion, 
hurdling, is of large utility in the development of motor 
fi tness. Those interested in the problems of the develop-
ment of motor skills in a very diffi cult period of physical 
development of youth can fi nd in the article a number of 
interesting cognitive insights and applicable solutions.

In turn, the assessment of student lifestyles in one 
of the smaller university centers in Poland was per-
formed by the Authors of Diversity of lifestyles of uni-
versity students in Biała Podlaska with particular focus 
on physical activity. The results provided evidence that 
a sporty profi le of studies fosters pro-health attitudes in 
students more than a university profi le of studies.

The results presented in the work Physical activ-
ity in the leisure time structure of women participating 
in club fi tness classes draw attention to the phenom-
enon of socio-cultural determinants of lifestyles and in-
creased physical activity of working women. Currently, 
mostly middle-aged and slim women have belonged 
to 14 fi tness clubs in six cities of eastern Poland 
(Białystok, Siedlce, Biała Podlaska, Lublin, Rzeszów 
and Tarnobrzeg). Their membership has not been af-
fected by factors such as marital status, traditional indi-
cators of social stratifi cation, education, and number of 
children in the family.

The issue of older women’s development of motor 
skills under the infl uence of a chosen form of exercise 
has been shown in the article Effects of 8-week Nordic 
walking training on selected somatic parameters and 
changes in the range of movement in the joints of older 
women. The aim of the experiment was to evaluate the 
impact of health training on selected indicators of physi-
cal fi tness in accordance with the convention of health 
among women aged over 55 years (average age was 
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58.7 years). The proposed health training brought about 
measurable benefi ts in terms of reduced body fat, im-
proved joint mobility, and improved BMI. The Authors 
recommend regularly using the training in leisure time.

Finally, let me present the announced issue of phys-
ical fi tness in accordance with the convention of health 
among women at the “golden age.”

The article entitled Effect of health resort treatment 
on the physical fi tness of women assessed through 
the senior fi tness test has evidenced that although the 
therapeutic rehabilitation program in one of the Polish 
health resorts had a positive impact on the improvement 
of physical fi tness indicators studied in accordance with 
the convention of health among women aged 44–64 
years, favorable changes among the participants were 
found in the younger group (aged 45–54 years).

Extremely rare and original research results are 
published in the paper Assessment of life quality with 
regard to fi tness and physical activity among residents 
of a nursing home in Wrocław. As indicated by the title, 

the subject included physical activity, quality of life, and 
physical fi tness of women aged 75–84 years who were 
residents of a selected nursing home. The observations 
were conducted using the latest research tools, such 
as the WHOQOL-Bref quality of life questionnaire, the 
Paffenbarger Physical Activity Questionnaire, and the 
Senior Fitness Test. Statistical analysis of the collect-
ed material found an interesting dependency. Despite 
worse levels of fi tness and less physical activity, older 
women (aged 80–84 years), were characterized by 
a higher indicator of quality of life than the younger 
group of women (aged 75–79 years). 

I encourage you to read the content of the entire 
issue of Antropomotoryka carefully and attentively. 
I would like to announce a quick release of another is-
sue in the electronic version in English, as well as in the 
paper version in both Polish and English. 

Best regards,
Edward Mleczko

Editor-in-Chief Antropomotoryka
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 INFORMATION  FOR  THE  AUTHORS

1. “Kinesiology” (“Antropomotoryka”) is an offi cial scientifi c 
quarterly of the International Association of Sport Kinetics 
– IASK, pub lished at the University School of Physical Edu-
cation, Cracow, Poland  under the auspices of the Committee 
Rehabilitation, Physical Education and Social Integration the 
Polish Acad emy of Sciences.

 The magazine presents the results of original re search work 
and experiments in the fi eld of human mo to r icity and re lated 
sciences. It also publishes review ar ticles, opinion ar ticles and 
discussion of scientists evalu ating the current situation and 
perspectives of sci en tifi c de vel opment of human motoricity.

2. Materials for publication (one copy of computer printouts) 
should be sent together with the compact disc at the following 
address: Redakcja “Antropomotoryki”, Akademia Wychowa-
nia Fizycznego, al. Jana Pawła II 78, 31-571 Kraków, tel. 
12 683 12 78, tel/fax 12 683 10 76 or at the e-mail address: 
antropomotoryka@awf.krakow.pl.

3. General conditions:
• Upon submitting a paper to be published the Author 

(Authors) trans fers copyright to the Publishing House of  
the “Antro po mo to ryka”. The works qualifi ed for pub li cation 
become therefore the prop erty of  the Publishing  House 
of the “Antro po mo to ryka”  and cannot be published in 
extenso or in fragments in other pe ri odi cals or other media 
without the written per mission of the Publisher. The work 
submitted for publication in the “Antro po mo to ryka” cannot 
be submitted for pub li cation ear lier on or simultaneously 
in any other pe ri odical. The  Author is required to make 
a written statement to this effect. If the work in cludes any 
fi gures, tables, etc. which  have al ready been published 
elsewhere, the Author is obliged to obtain a written per-
mission for re printing.

• “Antropomotoryka” accepts demonstrative, origi nal, 
experimental, and historical  papers, in for mation about 
conferences, reports from con gresses and  con ferences 
on human motoricity, short summa ries of works pub-
lished in foreign pe ri odi cals and book re views on human 
motoricity. Origi nal works are accepted in En glish.

• The works of  particular sci en tifi c value sub mitted and 
accepted for pub li cation earlier on in a for eign sci en-

tifi c periodical can also be submitted for publication in 
the “Antro po mo to ryka”, however, on condition that the 
Author ob tains a permission from the publisher of the 
pe ri odical.

• All papers should be no longer than 22 pages with 1800 
letters per page (i.e. 30 lines 60 points each). They should 
be in double-spaced or 1,5 spaced typewriting on one 
side of the paper only.

4. Rules of constructing the work:
• The accompanying letter should contain both home and 

offi ce addresses and the information at which address to 
send the correspondence. 

• Empirical works should contain the following in for mation: 
title, name(s) of the author(s), key words in Polish and in 
English,  brief summary in Polish, summary in English 
(as mentioned above), in tro duction, ma terial, methods, 
results and dis cussion, con clusions and bib li og ra phy.

• The number of key words should be from 3 to 15.
• The summary has to contain: the purpose of the work, 

material, methods, results and con clusions.
• The fi rst page should contain the information in the 

following order: title, name(s) of the author(s), scientifi c 
degree(s) of the author(s) and the pro fessional affi liation, 
including the address, key words, brief summary in Polish 
and in English. The summary should not contain less than 
200 and no more than 250 words.

• The reference materials should be listed on a sepa rate 
sheet of paper. Only the aterials the Author refers to in 
the text may be included. They should be num bered using 
Arabic numerals and placed in the order they are quoted 
in the work (not in the alphabetic order). Each item of the 
reference materials should be written in a new verse. 
The surname(s) of the author(s) of the quoted work 
should be followed by the initials of their fi rst name(s), 
then the original title of the maga zine where the work 
was published should be given. The abbre viation of 
the title of a magazine should be taken from the Index 
Medicus (or In ter na tional Committee of Medical Journal 
Editors: Uni form Re quirements for manu scripts submit-
ted in bio medical jour nals. N Engl J Med 1997; 336, 
309–315).
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Examples:
a) works printed in magazines: 

• Casella R, Bubendorf L, Sauter G, Moch H, 
Michatsch MJ, Gasser TC: Focal neu roen do crine 
differentiation lacks prognostics sig nifi  cance in 
prostate core needle biopsies. J Urol, 1998; 160: 
406–410.

b) monographs:
• Matthews DE, Farewell VT: Using and Un der-

standing Medical Statistics, ed 3, re vised. Basel, 
Karger, 1966.

c) chapters in textbooks:
• Parren PWHI, Burton DR: Antibodies against 

HIV-1 from phage display libraries; Mapping of an 
immune response and progress towards antiviral 
immu no therapy; in Capra JD (ed.): An ti body En-
gineering, Chem. Immunol. Basel, Karger, 1997, 
65: 18–56.

• Kokot F: Fizjologia nerek; w. Zieliński J, Leń ko J 
(eds): Urologia, War sza wa, PZWL, 1992, 1: 9–20.

 All the illustrations have to be of high quality. Graphic 
material should be submitted on white sheets of pa per. 
Copies of photographs and pho to graphs should be sub-
mitted on glossy paper. The con secutive num ber of the 
photograph should be written with a soft pencil on the back 
side of each photograph as well as an arrow marking its 
top edge. Only black and white pictures are printed. Scales 
and pictures should be placed on separate pages and 
numbered with Arabic numerals. The  headings, descrip-
tions and suscriptions under the pictures and above the 
scales should be written in Polish and English. 

 Example in Polish: 
 Tabela 1., Ryc. 1., Objaśnienia, Chłopcy
  Example in English: 
 Table 1., Fig. 1., Commentary, Boys
 Please, use round pa ren the ses. Physical or chemical 

for mu lae should be written clearly. This re fers par ticu larly 
to in di ces and ex po nents.

  The article can be written using the editor of MS Word 
6.0 to 2007 or Open Offi ce, preferably DOC or RTF for-
mat. Illustrations and tables should be packed in sepa rate 
fi les and, on the printouts, the place where they are to be 
included should be marked in pencil. The graphs made in 
black. It is permissible to use gray tints with various shades 
of intensity and texture. While typing the descriptions uni-
form char ac ter we kindly ask used due to  esthetic reasons, 
e.g., arial. Bold print, italics, etc., should be limited to the 
nec essary mini mum. While scanning the illus trations, the 
dis tri bution should be at least 300 dpi. Black and white 
illustrations (line art) should be sent in TIFF for mat and 
pictures (gray) – in TIFF or JPEG format (at the low degree 
of com pression, up to 10%). All the fi les should be packed 
using RAR or ZIP. After copying them on CD it is necessary 
to check if all the fi les are copied. 

 The reference materials should be given in the order of 
quotation.
[1]  Żekoński Z, Wolański N: Warunki społeczno-by to we 

jako czynniki rozwoju człowieka w Wo lań ski N (red.): 
Czynniki rozwoju człowieka. War sza wa, PWN, 1987, 
68–88.

[2]  Malarecki I: Zarys fi zjologii wysiłku i treningu spor to we-
go. Warszawa, Sport i Turystyka, 1975.

[3]  Bouchard C, Malina RM: Genetics of phy sio lo gi cal 
fi t ness and motor performance. Exerc. Sport. Sc. Rev. 
1983; 11: 112–115.

[4]  Szopa J: W poszukiwaniu struktury mo to rycz no ści: 
ana li za czynnikowa cech somatycznych, funk cjo nal-
nych i prób spraw no ści fi zycznej u dziewcząt i chłop-
ców w wie ku 8–19 lat. Wyd. Monografi czne, Kraków, 
AWF, 1983; 35.

  While quoting the reference materials in the text, only squ-
are parentheses with the number of the quoted item in Arabic 
numerals should be given. When qu oting two or more works 
the square parentheses sho uld con ta in the chronological 
or der of their pu bli ca tion.

5. Editors’ remarks
• All the materials are evaluated and anonymously re-

viewed.
• The reviewers’ opinion is passed on to the Author by the 

editor.
• The proof copy of the article will be emailed to the Author 

as a PDF fi le. When the necessary corrections are made 
and the article is approved of by the Author, it should 
be emailed back within 10 days to the editorial board of 
“Antropomotoryka – Kinesiology”. A delay in sending back 
the article may postpone its printing till the next issue of 
the magazine.

• The Publisher of  “Antropomotoryka – Kinesiology” reserves 
the right to do stylistic revisions as well as the possible right 
to correct nomenclature and to shorten texts. 

• The article (with a written statement – see: General condi-
tions) should be sent with a cover letter signed by a senior 
reasercher, who is responsible for the content of the of the 
article.

• The Author gets a free copy of “Antropomotoryka – Kine-
siology” in PDF format. The magazine in book form can 
be ordered on condition of payment at the e-mail address: 
joanna.stepien@awf.krakow.pl when the corrected proof 
copy is returned.

• Current copies of Antropomotoryka and those from the fi les 
can be ordered on condition of payment from Kra kowska 
Księgarnia Kultury Fizycznej, al. Jana Pawła II 78, 31-571 
Kraków, tel/fax (012) 681 36 22.

• Summaries in Polish and English can be found at the 
following Internet addresses: www.awf.krakow.pl; link: 
wydawnictwa, czasopisma, antropomotoryka, and www.
journals.indexcopernicus.com.
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HEALTH-RELATED FITNESS 
IN ADULTS AGED 20–59

Andrzej Jopkiewicz*, Jacek Gawron**

** Assoc. Prof., PhD, Department of Auxology, Jan Kochanowski University in Kielce
** PhD, Sports Centre of the Kielce University of Technology

Key words: health-related fi tness (H-RF), socioeconomic factors, adults 

SUMMARY 

Aim of the study. Evaluation of differences in health-related fitness (H-RF) among adults residing in the 
Świętokrzyskie Voivodeship due to age and with regard to socioeconomic factors such as: level of education, 
place of residence and financial situation.

Material and methods. The study was performed using the method of observation of 1,032 people aged 
20–59 years, including 517 women and 515 men. Morphological, muscular, motor and cardio-respiratory com-
ponents were taken into account in the assessment of physical fitness focused on health (H-RF). The examined 
group comprised people representing various stratification systems in terms of gender, age, education, place 
of residence and financial situation.

Results. It has been found that health-related fitness (H-RF) is significantly differentiated in society. Age is 
the factor most strongly differentiating various components of adult physical fitness. On the one hand, this 
reflected strong regressive and involutional changes that occur over the course of time, yet on the other it 
confirmed intergenerational changes. In addition, factors which significantly differentiate various components 
of adult physical fitness include place of residence, level of education, and financial situation.

Conclusions. Higher levels of education, better financial situations and living in a city are associated with 
more desirable levels of various components of adult physical fitness and are indications of optimum health 
levels. Th e social differences in physical fitness among men are more evident than among women, which is 
probably connected with men’s higher eco-sensitivity.
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 SUMMARY    

Introduction

At the end of the 20th century in the United States, re-
searchers created the original concept of perceiving hu-
man physical fi tness in terms of health, the concept of 
so-called health-related fi tness (H-RF) [1]. According to 
Polish literature on the subject, there has been little re-
search conducted among adults with regard to this con-
cept [1-9]. Also important is the need to search for new 
formulas and impulses that enable people to develop 
their mindset aimed at self-realisation and taking respon-
sibility for their health and its various aspects [10, 11].

Health-related physical fi tness (H-RF) is an indica-
tor of health. According to this concept, fi tness is deter-
mined by the objectives of all fi tness activities. Hence, 
desired behaviours affecting the levels of various com-

ponents of fi tness are the way to achieve this fi tness 
[12]. Howley and Franks [cf. 1] emphasise that “the 
purpose of physical fi tness is positive physical health, 
which determines a low risk of health problems. The 
aim of achievements, thus, is the ability to engage in 
daily tasks with adequate energy and satisfactory par-
ticipation in selected sports” (translation from Polish). 
Therefore, cardio-respiratory fi tness and measuring 
body composition (mainly body fat) are widely consid-
ered to be crucial in assessing optimal health [1].

The components of physical fi tness mostly related 
to health include endurance, muscular strength and 
fl exibility [13, 14]. By endurance we mostly mean resis-
tance to fatigue which is determined by the duration of 
exercise of submaximal intensity [15]. A measurement 
of endurance is maximum minute oxygen consump-
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tion (VO2max) or aerobic capacity examined in tests 
performed until a participant refuses (due to exhaus-
tion) to continue them. Aerobic capacity characterises 
the effi ciency of circulatory and respiratory systems; 
therefore, it is considered the most important com-
ponent of health-related fi tness, i.e., the concept of 
H-RF [16–20].

Strength is known to be dependent on muscle 
mass, the ratio of white and red muscle fi bres, the ra-
tio of bone levers, the number of motor units and the 
effi ciency of enzymatic mechanisms. Strength condi-
tions the manifestation of all the constituent elements 
of human motor skills and is the basis and foundation 
of all physical efforts [1, 21]. It determines adaptability 
of the body, especially among adults and the elderly. 
The evaluation of human strength potential is usually 
done using accurate measuring instruments (laboratory 
tests) or motor tests, which allow for indirect assess-
ment of human strength potential.

Today, the aim of examining fi tness of children 
and adolescents as well as adults is related to health 
and the full potential of a human. Therefore, tests are 
designed to create the motivation to not only achieve 
higher levels of fi tness, including physical activity, but to 
also change current and future lifestyles [22–24]. Tests 
should measure and develop positive attitudes and 
habits, teach self-evaluation and self-control and thus, 
encourage active lifestyles [25–28]. H-RF may be inte-
grated into a comprehensive, holistic model of health, 
as well as into health (prophylactic) training theory. The 
state of physical fi tness becomes a kind of measure-
ment of positive health [7]. Therefore, for example, in 
the case of a morphological component, attention is 
paid to overweight and obesity as causes of diseases 
of affl uence. Obesity is known to be a metabolic disor-
der that has reached epidemic levels in developed and 
developing countries. It affects all age groups: children, 
adolescents and adults. The World Health Organization 

(WHO) named obesity a disease, which is one of the 
biggest health problems in the world. Researchers 
emphasise that being overweight and obesity are re-
sponsible for the occurrence of approximately 80% of 
diabetes, 65% of ischemic heart disease, and 55% of 
arterial hypertension cases [29].

In assessing differences in physical fi tness, the 
impact of various socio-economic factors is taken into 
account [30–34]. These factors usually include the de-
gree of urbanisation of place of residence, education 
level, family size, occupation, source of income (with 
regard to people living in rural areas), marital status, 
and sometimes the global index of living conditions 
“quality”, the so-called socioeconomic status (SES). 
Therefore, the main objective of the present work was 
to assess differences in H-RF among adults residing 
in the Świętokrzyskie Voivodeship. Factors assessed 
included age and socioeconomic factors such as level 
of education, place of residence and fi nancial situation.

Materials and methods

The research was performed in the Świętokrzyskie 
Voivodeship from early March 2010 to mid-June 2010. 
Taking into account the representativeness of the 
sample and the possibility of conducting tests, facilities 
were selected from the following:
• Kielce universities that provide part-time courses;
• units of the Świętokrzyskie Vocational Education 

Centre that provide training and professional devel-
opment for adults.

The study involved a total of 1,032 people, aged 
20–59 years, including 517 women and 515 men who 
represented various stratifi cation systems. Participants 
were divided into four age groups: 20–29, 30–39, 40–49, 
and 50–59, with a similar average age of men and women 
being, respectively, 22.6, 34.9, 44.8, and 54.4 (Table 1). 

Table 1. Quantitative characteristics of the studied population (%)

Age group
Women Men Total Average age in the group

N % N % N % X

20–29 165 54.8 136 45.2 301 29.1667 22.6

30–39 122 51 117 49 239 23.1589 34.9

40–49 116 45.9 139 44.1 255 24.7093 44.8

50–59 114 48.3 122 51.7 236 22.8682 54.4

Total 517 50.1 515 49.9 1032 100 39.2
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These age cohorts were chosen because they were 
connected with signifi cant periods in human life [35]; 
additionally, their selection allowed for different com-
parisons. In terms of education, four groups were 
distinguished: primary and basic vocational education 
(these two groups were joined due to a small number of 
people with primary education); secondary education; 
incomplete higher education, which was comprised of 
various forms of post-secondary education; and higher 
education. Among the respondents, the largest group 
consisted of people with secondary education: 37.8%. 
This was followed by primary and basic vocational edu-
cation: 29.3%. Higher education characterised 19.4% 
of the participants; incomplete higher education (post-
secondary): 13.5% (Table 2).

Within the urbanisation variable, three social en-
vironments were distinguished depending on par-
ticipants’  permanent place of residence rural areas, 
a small town; or a large city (greater than 100,000 
inhabitants). People living in rural areas accounted for 
42.3% of the respondents; residents of small towns, 
32.7%; residents of large cities, 25.0% (Table 3). With 
regard to place of residence, this largely refl ects the 
structure of the Polish population, especially in the 
Świętokrzyskie Voivodeship (Table 3).

Within the fi nancial situation, three categories were 
distinguished: good, average and bad. A good fi nan-
cial situation was reported by 19.6% of the participants; 

average, 60.4%; bad, 20.0%. The studied group was, 
thus, strongly dominated by people who declared an 
average fi nancial situation, while similar percentages of 
the respondents declared good and bad fi nancial situ-
ations which largely confi rmed the representativeness 
of these studies.

People selected in the chosen institutions had to give 
their consent to participate in the research. Absence of 
medical contraindications to perform stress tests was the 
primary criterion for admission into the study. This crite-
rion was taken into account at an interview, during which 
each participant was informed about the ability to stop 
a test at any time for any reason. All tests were conducted 
in appropriately prepared indoor spaces, such as gym-
nasiums and common rooms, usually on Saturdays until 
noon. Participants were dressed in sports clothes or took 
off their outer garments and footwear. Anthropometric 
measurements and the results of fi tness tests were re-
corded on individual research cards.

Body height was measured with an anthropometer 
with an accuracy of 1 mm; body mass was measured 
with the “Seca” mechanical scale with an accuracy of 
100 g; and the waist and hip circumferences were mea-
sured using a tailor’s tape. The measurements of these 
parameters were used to calculate:
– Proper body mass index (BMI), according to the for-

mula [36]: body mass in kilograms / body height in 
square metres;

Table 2. Level of education of the studied population (%)

Education
Women Men Total

N % N % N %

Primary and basic vocational 151 29.2 151 29.3 302 29.3

Secondary 219 42.4 171 33.2 390 37.8

Incomplete higher education  56 10.8   84 16.3 140 13.6

Higher  91 17.6 109 21.2 200 19.4

Total        517      100.0 515      100.0 1032      100.0

Table 3. Place of residence of the studied population (%)

Place of residence
Women Men Total

N % N % N %

Rural areas 257 49.7 180 35.0 437 42.3

Small city 158 30.6 179 34.8 337 32.7

Big city 102 19.7 156 30.3 258 25.0

Total 517 100.0 515 100.0 1032 100.0
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– WHR indicator – waist circumference in centimetres 
/ hip circumference in centimetres [37], which de-
termines the distribution of adipose tissue. Values 
above 0.8 in women and 1.0 in men are manifesta-
tions of central adiposity (visceral fat);

– WHtR indicator – waist circumference in centime-
tres / body height in centimetres, which is the sec-
ond most important indicator of body fat distribution 
[38].

Four components were used to assess health-re-
lated fi tness (H-RF), namely: morphological, muscular, 
motor and cardio-respiratory.
1. With regard to morphological components, basic 

somatic features were taken into account, i.e. body 
height and mass, as well as BMI, WHR and WHtR 
indicators.

2. With regard to muscular components, static force 
and dynamic force, as well as power were assessed 
by performing:
– handgrip strength tests [39, 40] consisted of 

squeezing a dynamometer with maximum 
strength without touching the body (static force) 
using the more effi cient arm hanging by the side 
of the body. A Collin-type dynamometer was 
used and strength was measured with an ac-
curacy of 1 kgf;

– upper extremity strength tests [39, 40] con-
sisted of fl exing and extending the arms in 
support. The number of repetitions in 30 s 
(dynamic force) was taken into account. Men 
performed this test in front support, with their 
legs straight and hands arranged parallel to the 
fl oor at shoulder level, while women leaned on 
their knees, with their legs bent at a right angle 
at the knee joints;

– power test [39, 40], i.e. test of standing long 
jump from both feet (explosive power).

3. With regard to motor components, agility and speed 
of the upper extremity movement were assessed by 
taking into account:
– agility test [39] – zigzag run (5 × 3m);
– the upper extremity movement speed test [39] 

consisted of touching the points marked at 
a distance of 50 cm from the contact of the table 
top with the wall, using the hand of the more ef-
fi cient arm, as fast as possible. Result was the 
number of full cycles performed in 20 s.

4. In the assessment of cardio-respiratory compo-
nents, only a step-up test was considered. This al-

lowed for the assessment of endurance [40]. A par-
ticipant stepped onto and off of a 30 cm high step 
for 5 minutes at the rate of 30 steps per minute. On 
the basis of three pulse measurements taken after 
having fi nished the test following one, two and three 
minutes of rest, fi tness index (FI) was calculated ac-
cording to the formula:

FI = 
step time in seconds × 100

2 × the sum of 3 pulse measurements
All quotient values were standardised for men and 

women separately. For this purpose, a polynomial of 
degree 5 was found for each variable and because of 
age, standardised rest of this polynomial was taken 
into account. They were dimensionless quantities, their 
mean was zero and the standard deviation was close 
to one. The exclusion of the effects of age allowed for 
assessing the impact of various socioeconomic factors 
for each gender separately.

One-way analysis of variance and Spearman’s 
rank correlation coeffi cient were applied in the cal-
culations. Matrix of Spearman’s rank correlation was 
computed between the standardised results and cat-
egorised variables. All calculations were performed 
using STATISTICA 8.0 and statistical signifi cance was 
determined at the level of p ≤ .01 and p ≤ .05. 

Results

Given the morphological components, it was observed 
that age was a factor very signifi cantly differentiating 
the body height of women (Table 4) and men (Table 5). 
The youngest people were characterised by the highest 
mean values, while in the older age groups, the mean 
values of body height for men and women were increas-
ingly smaller. In contrast, the average body mass was 
largest among the oldest women and in younger age 
groups, particularly in the groups of people aged 20–29 
and 30–39, average body mass was signifi cantly small-
er (Table 4). Among male participants, men aged 40–
49 had the highest mean values of body mass, whereas 
the youngest, aged 20–29, had the lowest mean values 
of body mass (Table 5).

The oldest women were characterised by the high-
est mean values of waist circumference and hip circum-
ference, while the youngest women – the lowest (Table 
4). Similarly in men, the oldest men were characterised 
by the highest mean values of waist circumference, 
while the youngest men – the lowest (20–29 years). In 
contrast, men in their twenties had the highest mean 
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values of hip circumference, whereas men in their for-
ties – the lowest (Table 5). It should be emphasised that 
for all somatic features, except for body mass, age was 
a factor very signifi cantly differentiating these values 
(Table 4 and 5). Only body mass in men showed little 
variation due to age which suggests that this parameter 
is infl uenced by a number of very different factors that 
can accumulate or level each other (Table 5).

The highest mean values of proper body mass 
(BMI) were recorded in the oldest age group of women, 
and the lowest in the youngest. The assessment of BMI 
by the WHO classifi cation [40] indicates that more than 
50% of the studied women had normal mass, 35.6% 
were overweight and 9.3% were obese (Figure 1). It is 
signifi cant that a large proportion (15.8%) of the young-
est women were underweight, while the vast majority 

Table 4. Characteristics of mean values of basic somatic features and BMI, WHR and WHtR indicators in women in relation to age

Variables

Age group Variance analysis (ANOVA)

20–29 30–39 40–49 50–59 20–59
f1 f2 F p

x s x s x s x s X s

Body height 
[cm] 164.15 5.70 163.84  6.35 162.91 5.67 159.94 5.67 162.87  6.05 3 513 13.3601 .0000

Body mass 
[kg] 58.32 9.69 65.68 10.89 70.01 10.53 71.01 8.48  65.48 11.22 3 513 48.3852 .0000

Waist 
circumference 
[cm]

73.82 7.64 84.58 12.35  89.24 11.56 92.24 9.55  83.97 12.62 3 513 90.8311 .0000

Hip 
circumference 
[cm]

98.41 6.86 102.53 7.16 103.73 6.99 105.26 6.33 102.09  7.34 3 513 26.4057 .0000

BMI 21.60 3.13 24.76 4.02  26.08 3.70 27.77 3.03 24.71  4.19 3 513 79.9048 .0000

WHR   0.75 0.05  0.82 0.08  0.86 0.07  0.88 0.06 0.82  0.08 3 513 102.6482 .0000

WHtR   0.45 0.05  0.52 0.08  0.55 0.07  0.58 0.06 0.52  0.08 3 513 101.0940 .0000

Explanation: Statistically significant differences and correlations are in bold. This applies to Tables 4–10

Table 5. Characteristics of mean values of basic somatic features and BMI, WHR and WHtR indicators in men in relation to age

Variables

Age group Variance analysis (ANOVA)

20–29 30–39 40–49 50–59 20–59
f1 f2 F p

x s x s x s x s X s

Body height 
[cm] 177.28   6.31 174.29   7.70 173.96   7.55 170.75   6.97 174.14  7.49 3 511 18.0201 .0000

Body mass [kg]  76.54 11.58   76.94 11.00  79.20 12.63   78.75 11.33  77.88 11.71 3 511 1.6664 .1733

Waist 
circumference 
[cm]

 88.31   9.52   90.45 11.87  94.55 12.02   95.49 11.91  92.19 11.70 3 511 11.6707 .0000

Hip 
circumference 
[cm]

101.63   7.30   97.25   9.60  96.96   8.77   97.92   8.15  98.49   8.65 3 511 8.7708 .0000

BMI 24.35  3.49   25.27   2.71  26.03   2.73   26.92   2.71  26.92   3.08 3 511 17.9505 .0000

WHR  0.88  0.12    0.93   0.06    0.97   0.09    0.97   0.07   0.94   0.10 3 511 35.3821 .0000

WHtR  0.50  0.05   0.52   0.06   0.54   0.06   0.56   0.06   0.53   0.06 3 511 27.1912 .0000
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(73.3%) were characterised by normal body mass. Both 
overweight and obese signifi cantly increased in women 
with age: overweight rose from 8.5% in the youngest up 
to 66.7% in the oldest and obese increased from 2.4% 
to 14.9 % (Figure 1).

Statistically signifi cant differences in the values of 
waist circumference and hip circumference between 

age groups of women were connected with signifi cant 
differences in WHR. The smallest average waist-to-hip 
ratio was observed in the youngest group of women and 
the largest in the oldest, which indicates that central 
adiposity (visceral fat) increased with age (Table 4). It 
was noted that abdominal obesity was present in 57.8% 
of the studied women, while 42.2% of them had periph-

Underweight Norm Overweight Obese
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Figure 1. Distribution of proper body mass index (BMI) of examined women (%) according to WHO classification

Figure 2. Distribution of proper body mass index (BMI) of examined men (%) according to WHO classification
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eral adiposity. The mean values of WHR signifi cantly 
increased with age, which showed a rise in visceral fat. 
The smallest average ratio of waist circumference to 
body height (WHtR), indicating a more peripheral type 
of fat distribution, also appeared in the youngest age 
group of women and the largest in the oldest (Table 4).

Mean values of BMI indicated that 42.2% of the 
examined men had normal body mass; 50.2% were 
overweight; 7.2% were obese. Overweight signifi cantly 
increased with age: it ranged from 30.9% among men 
in their twenties to 69.7% among men in their fi fties. 
Therefore, the highest percentage of obese men oc-
curred in the oldest age group (Figure 2).

Signifi cant differences in the values of waist cir-
cumference and hip circumference are refl ected in 
the differences in WHR. The smallest average ratio 
of waist to hip circumference was in the group of the 
youngest men; the largest in the two oldest age groups. 
Abdominal obesity occurred in 22.0% of men; normal 
body fat distribution, i.e. peripheral in 78.0%. The mean 
values of WHR clearly increased with age: from 2.2% 
in the youngest group of men to 36.1% in the oldest. 
Similar differences were also evident in the values of 
WHtR, as the smallest average ratio of waist circumfer-
ence to body height, indicating a more peripheral type 
of fat distribution, was seen in the youngest men and 
the largest in the oldest (Table 5).

In analysing the muscular, motor and cardio-respi-
ratory components, it can be observed that women in 
their forties were characterised by the highest mean 
values of static force, while women in their twenties – 

the lowest. Women in their thirties had the highest mean 
values of dynamic force, whereas women in their fi fties 
– the lowest (Table 6). With regard to power (standing 
long jump), the highest mean values were reached by 
the youngest women and the smallest by the oldest 
women. These results clearly indicated that static force 
in women kept growing, while dynamic force reached its 
peak of development in the younger age groups.

The best average results in the tests of agility and 
speed (zig zag run 5 m × 3 m) were reached by women 
in their thirties and the weakest by women in their fi f-
ties. The fastest hand movements were noted among 
the youngest women and the slowest among the old-
est women. The youngest women also had the high-
est mean values of fi tness index (step-up test), while 
the oldest women obtained the lowest values. Age was 
a factor very signifi cantly differentiating almost all the 
mean values defi ning various components of physical 
fi tness in women (Table 6).

Men aged 40–49 were characterised by the largest 
static force, while men aged 40–49 – the smallest. The 
highest mean values of dynamic force were observed 
among men in the youngest age group and the low-
est – among the oldest. Just as with regards to power 
(standing long jump) and agility (zig zag run), and the 
speed of hand movements, the best average results 
were obtained by the youngest men, while the weakest 
by the oldest. The highest mean values of fi tness index 
(FI), which is a measure of endurance, were reached 
by men aged 30–39; the lowest by the oldest men aged 
50–59. Similar to women, age was a factor very signifi -

Table 6. Characteristics of various components of physical fit ness in women in relation to age 

Variables

Age group Variance analysis (ANOVA)

20–29 30–39 40–49 50–59 20–59
f1 f2 F p

x s x s x s x s x s

Agility 30.00   2.56 29.67   1.89 30.46   2.25   1.65 2.05 30.33 2.34 3 423 5.52 .0010

Static force 19.49   5.13 24.24   5.05 25.07   6.44   2.04 5.85 22.42 6.02 3 488 15.32 .0000

Hand speed 41.24   5.02 37.52   5.63 37.29   5.85   4.52 4.75 38.21 5.85 3 507 113.89 .0000

Dynamic 
force 12.24   6.47 13.21   7.67 12.75   7.68    9.12 4.77 12.12 6.97 3 513 28.29 .0000

Power 154.27 22.33 130.31 27.39 117.83 26.03 102.54 19.95 129.23 30.98 3 513 37.89 .0000

Endurance 56.97 10.56 55.87 10.82  52.14 11.54 49.48 11.37 54.02 11.39 3 508 12.36 .0000
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cantly differentiating all components of physical fi tness 
in men (Table 7).

Analysis of variance showed that fi nancial situation, 
place of residence and level of education were factors 
that signifi cantly differentiated various morphological 
components of physical fi tness in men (especially the 
average body height and mass, but also the values of 

BMI, WHR, and WHtR). Differences among women 
were much smaller and mainly concerned body height 
and WHtR. In relation to level of education, differences 
also included BMI and WHR (Table 8). With regard to 
men, these relationships meant that living in the city, 
increased levels of education and better fi nancial situ-
ations were not only accompanied by higher mean val-

Table 7. Characteristics of various components of physical fitness in men in relation to age

Variables

Age group Variance analysis (ANOVA)

20–29 30–39 40–49 50–59 20–59
f1 f2 F p

x s x s x s x s x s

Agility 26.75 2.20 27.04 1.76 28.17 2.04 30.38 2.45 28.03 2.54 3 489 16.30 .0000

Static force 39.25 9.31 40.82 7.31 42.63 10.06 35.90 7.53 39.72 9.03 3 502 72.02 .0000

Hand speed 45.35 8.57 45.10 5.29 41.79 7.76 38.03 5.22 42.58 7.54 3 505 142.94 .0000

Dynamic 
force 19.26 11.72 19.03 9.62 17.60 8.91 11.60 6.64 17.04 9.93 3 511 13.82 .0000

Power 199.58 28.31 186.64 24.16 169.61 31.53 128.97 29.20 172.03 38.71 3 511 30.30 .0000

Endurance 56.44 11.72 58.81 7.50 56.79 7.96 53.95 9.63 56.49 9.53 3 504 5.35 .0012

Table 8. Analysis of variance of different morphological components of physical fitness of women and men with regard to their place 
of residence, education level, and financial situation

Factors Variables
Women Men

f1 f2 F p f1 f2 F p

Place 
of residence

Body height 2 514 5.70 .0035 2 512 7.29 .0008

Body mass 2 514 0.31 .7335 2 512 5.12 .0063

BMI 2 514 2.60 .0753 2 512 2.64 .0727

WHR 2 514 0.73 .4812 2 512 0.61 .5414

WHtR 2 514 3.42 .0336 2 512 3.16 .0433

Level 
of education

Body height 3 513 11.17 .0000 3 511 11.03 .0000

Body mass 3 513 0.81 .4875 3 511 6.97 .0001

BMI 3 513 7.37 .0001 3 511 1.52 .2091

WHR 3 513 8.35 .0000 3 511 0.18 .9122

WHtR 3 513 10.71 .0000 3 511 0.15 .9303

Financial 
situation

Body height 2 514 4.60 .0105 2 512 11.4 .0000

Body mass 2 514 0.25 .7772 2 512 12.63 .0000

BMI 2 514 2.16 .1158 2 512 5.08 .0066

WHR 2 514 2.48 .0845 2 512 0.83 .4359

WHtR 2 514 3.42 .0333 2 512 1.45 .2355
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ues of body height but also by more desirable values of 
both proper body mass and the indicators of body fat 
distribution.

A higher degree of urbanisation of residential en-
vironment was connected with larger mean values of 
WHR in women and with more robust body build in 
men (greater relative body mass). In contrast, the level 
of education in relation to these indicators showed an 
inversely proportional relationship. Women with higher 
level of education had slender, more linear fi gures, 
while no such link was found in men. In addition, bet-
ter fi nancial situation of women were associated with 
more desirable morphological components of physical 
fi tness and health-related characteristics of the body 
(Table 8).

Analysis of variance showed statistically signifi cant 
relationships between place of residence and nearly 

all muscular and motor components of physical fi tness 
of women except for the results of agility and speed 
tests (zigzag run). Level of education was also a fac-
tor strongly differentiating various muscular and motor 
components of physical fi tness of women and men. 
Only with regard to cardio-respiratory component, i.e., 
endurance determined on the basis of a step-up test, 
the differences were signifi cantly smaller in women, 
while such a relationship was not found in men at all 
(Table 9). Financial situation also showed a relationship 
with the majority of of health-related fi tness compo-
nents (H-RF) both in men and women. This is probably 
connected with education which is, in turn, associated 
with fi nancial situation. Thus, these factors had a simi-
lar direction of relationship (Table 9).

Statistically signifi cant relationships of the level 
of education were observed with regard to almost all 

Table 9. Analysis of variance of different muscular, motor, and cardio-respiratory components of physical fitness of women and men 
with regard to their place of residence, education level and financial situation

Factors Variables
Women Men

f1 f2 F p f1 f2 F p

Place 
of residence

Agility 2 489 0.51 .5990 2 503 1.94 .1449

Static force 2 514 4.48 .0118 2 512 0.78 .4586

Hand speed 2 514 9.98 .0001 2 512 9.77 .0001

Dynamic force 2 424 8.36 .0003 2 490 2.52 .0813

Power 2 508 11.32 .0000 2 506 11.21 .0000

Endurance 2 509 4.84 .0083 2 505 0.12 .8841

Level 
of education

Agility 3 488 7.13 .0001 3 502 10.56 .0000

Static force 3 513 5.82 .0006 3 511 16.82 .0000

Hand speed 3 513 22.31 .0000 3 511 27.17 .0000

Dynamic force 3 423 16.02 .0000 3 489 12.06 .0000

Power 3 507 20.32 .0000 3 505 31.11 .0000

Endurance 3 508 2.64 .0486 3 504 0.92 .4303

Financial 
situation

Agility 2 489 6.35 .0019 2 503 7.39 .0007

Static force 2 514 5.76 .0034 2 512 17.01 .0000

Hand speed 2 514 13.87 .0000 2 512 26.33 .0000

Dynamic force 2 424 2.07 .1279 2 490 7.44 .0007

Power 2 508 10.94 .0000 2 506 17.61 .0000

Endurance 2 509 2.73 .0663 2 505 0.82 .4413
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components of physical fi tness of men and women 
except for endurance (step-up test). Higher educa-
tion level was signifi cantly connected with especially 
greater agility, as with faster muscle mobilisation, 
determined on the basis of a zig zag run. It is worth 
emphasising that an almost directly proportional and 
inversely proportional relationship was observed, be-
tween the fi nancial situation and the majority of the 
muscular, motor and cardio-respiratory components 
analysed in the study among both women and men 
(Table 10).

Financial situation of women showed a relationship 
with static force, speed of hand movements, and power 
wherein this relationship was inversely proportional, 
and therefore a worse fi nancial situation was connect-
ed with obtaining better results in these tests (Table 10). 
This was similar in the case of men; however, better 
fi nancial situation was associated with worse results 
obtained in the agility and speed tests, as well as in 
static force, speed of hand movements, dynamic force 
and power tests.

Discussion

In this paper, according to the general assumptions of 
health-related fi tness, morphological, muscular, motor 
and cardio-respiratory components were examined. 
Relatively simple tools that can be used in population 
studies were applied. On the one hand, this allowed for 
the evaluation of those aspects of physical fi tness of 
adults that are related to health. On the other, this gave 
an opportunity to not only evaluate the differences with 
respect to age, but also to socioeconomic factors such 
as level of education, place of residence and fi nancial 
situation.

Although our studies were cross-sectional in 
nature, certain trends frequently emphasised in lit-
erature could be observed. Taking these trends into 
account, it may be concluded that a decrease in the 
mean values of body height among men and women 
in older age groups is on the one hand connected, 
with regressive and involutional changes that start 
from around 40 years of age [40], and on the other, 

Table 10. Spearman’s rank correlation coefficients concerning various components of physical fitness of women and men with social 
environment factors, such as: place of residence, educational level and financial situation 

Factors Variables
Women Men

R p R p

Place of residence

Agility – .0209 > .05 – .0252 > .05

Static force – .0282 > .05 .0094 > .05

Hand speed .1394 < .05 .2028 < .05

Dynamic force .0541 > .05 .0272 > .05

Power .0819 > .05 .1962 < .05

Endurance – .0439 > .05 .0102 > .05

Level of education

Agility – .1736 < .05 – .2303 < .05

Static force .0938 < .05 .2513 < .05

Hand speed .3291 < .05 .3787 < .05

Dynamic force .2270 < .05 .1967 < .05

Power .2979 < .05 .3911 < .05

Endurance .0137 > .05 .0298 > .05

Financial situation

Agility .1412 < .05 .1608 < .05

Static force – .1001 < .05 – .2272 < .05

Hand speed – .2312 < .05 – .3098 < .05

Dynamic force – .0611 > .05 – .1380 < .05

Power – .1717 < .05 – .2594 < .05

Endurance – .0673 > .05 – .0444 > .05
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with intergenerational changes contributing to an in-
crease in the mean values of body height by approxi-
mately 10% in women and 12% in men over the past 
100 years [41]. A fact that supports this thesis is that 
the mean values of body height of the surveyed men 
and women in different age groups were similar to the 
measurements in research by other authors [42–44] 
and, as mentioned earlier, had the same tendency, i.e. 
to decrease with age.

Exactly the opposite situation was observed with re-
gard to mass because the youngest age groups of men 
and women were characterised by the lowest mean val-
ues, while the oldest – the highest. Only in the group of 
men in their fi fties was body mass slightly smaller than in 
the group of men in their forties. This has been confi rmed 
in studies by other authors [45]. In almost all morpho-
logical components, age was a factor very signifi cantly 
differentiating these values. Only body mass in men 
showed little differences due to age which should be re-
garded as a desired effect as it is a feature remaining un-
der the infl uence of a variety of factors acting in different 
directions. In addressing social differentiation of various 
morphological components of physical fi tness among 
adults, the impact of a variety of environmental factors 
and their aggregate, i.e. group, infl uence should be taken 
into account [46]. Furthermore, the impact of these fac-
tors is solely indirect in general; hence, considering the 
impact of various factors on the development of different 
components of health-related fi tness is a mental shortcut 
because in reality, there is never one isolated factor that 
acts alone [46].

Spearman’s rank correlation coeffi cients showed 
that the mean values of BMI, WHR and WHtR in-
creased along with decreasing levels of women’s edu-
cation. Yet in men, a higher level of education was con-
nected with signifi cantly higher mean values of these 
indicators, which largely confi rmed the fi ndings of other 
authors [42, 43, 44, 47]. This pointed to a lower level of 
awareness and less hygienic lifestyle among men, con-
sequently causing many serious health problems, par-
ticularly evident in the form of excess mortality of men.

Excessive body mass is known to be a risk factor in 
the occurrence of diseases of affl uence, which include 
arterial hypertension, coronary heart disease and dia-
betes. The performed studies showed a similar trend, 
visible in both men and women. BMI in adults should 
be in the range of 18.5–24.9 kg/m2. The index between 
25 and 29.9 means overweight; 30 and greater indi-
cates obesity. The nationwide research conducted by 
Szponar et al. in Poland [43] showed that 74% of wom-

en had a normal body mass, 11.3% were overweight, 
and 3.3% were obese.

In addition to obesity, the high percentage of young 
women characterised by underweight (15.8%) is alarm-
ing. Research performed by IŻiŻ in Warsaw [43] showed 
that body mass was not large enough (BMI < 18.5 kg/
m2) in 11% of Polish women aged 19–29. It seems that 
the reasons for this can be found in the promotion of slim 
women in the media. Considering the impact of the so-
matic components on health, it should be noted that not 
only are there risks caused by excessive body mass but 
also, especially in relation to young women, health risks 
arising from insuffi cient body mass. Risks involve, among 
others, electrolyte fl uid imbalance, osteoporosis, reduced 
bone mass, susceptibility to fractures, muscular atrophy, 
cardiac arrhythmias or even sudden death [48, 49]. In ad-
dition, it is emphasised that a BMI below 19.0 [kg/m2] has 
an adverse effect on fertility and negatively affects the 
reproductive capabilities of women [50, 51].

Qualitative analyses of adiposity and fat distribu-
tion (WHR and WHtR) complemented the interpreta-
tion of BMI. Both indicators clearly increased with age. 
Moreover, signifi cant differences were observed in 
abdominal obesity (visceral fat) in women (57.7%) and 
men (22.0%). Infl uence of body fat distribution on vari-
ous health indicators is not only connected with the oc-
currence of diseases and mortality but it is also closely 
linked with other components of H-RF. Furthermore, 
a decline in the evaluation of fi tness and health occurs 
among people with relatively high BMI compared to 
those of lower proper body mass.

When assessing H-RF, it was observed that the 
mean values of the different muscular, motor and 
cardio-respiratory components decreased in subse-
quent age groups. Differences with regard to dynamic 
force and speed were larger than with regard to static 
force and endurance. In the static force test (handgrip 
strength test), the highest mean values were recorded 
for participants aged 40–49, and the lowest mean val-
ues in the youngest group of women. Differences in 
body mass could have affected the results. The mean 
values of upper extremity strength (dynamic force) of 
the surveyed women increased with age (up to the age 
of 30) and remained at almost the same level to the 
age of 50 and then signifi cantly declined. With regard 
to the power test (standing long jump), an almost linear 
decrease was observed with age, which is probably as-
sociated with a signifi cant increase of body mass and 
adiposity, as well as a decrease of physical activity con-
tributing to the acceleration of ageing process.
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Results in agility and speed tests (zig zag run) were 
characterised by relative stability in the two youngest 
age groups, followed by a signifi cant decline in agility 
in other groups. Speed of hand movements of the up-
per extremity also showed a clear decrease with age, 
which to some extent confi rmed the views of Wolański 
[35, 52], who stated that motor skills that gain peak de-
velopment at younger ages later regress faster. Evident 
changes were also recorded among women in an en-
durance test (step-up test), in which fi tness is signifi -
cantly associated with relative body mass, height and 
an increase in adiposity occurring with age.

Static force in men showed an increase to the age 
of approximately 50; it then noticeably decreased. 
As indicated by many authors, the static force of arm 
muscles shows a decline in its value with age; however, 
this trend is minor up to the age of 50. It should be 
stressed that the lower values of static force in men are 
connected with morphological components, especially 
body height and mass [53] and to a lesser extent, with 
factors of social environment. Other motor skills within 
the range of muscular and motor components of physi-
cal fi tness in terms of health, i.e. power (standing long 
jump) and agility (zig zag run) showed a linear decrease 
with age. The changes were the largest over 50. Gołąb 
et al., who examined power (standing long jump) in 
more than 1,500 men aged 18–70 years, made simi-
lar observations [44]. These researchers indicated that 
age and relative body mass had the greatest impact on 
the differentiation of explosive power.

With regard to endurance (step-up test), being 
within the cardio-respiratory components of physical fi t-
ness in terms of health, it was observed that endurance 
slightly varied due to age as well. There was a clear 
infl uence of body build, as determined on the basis of 
proper body mass (BMI) and indicators of body fat dis-
tribution (WHR and WHtR), the increase which gener-
ally has negative connotations.

Conclusions

1. Age is a factor signifi cantly differentiating the mean 
values of almost all morphological components of 
H-RF of adult men and women. An increase in body 
mass and mean values of BMI, WHR and WHtR in 
older age groups is mainly due to adverse changes 
in contemporary civilisation connected both with 
poor eating habits of most Poles and decreased 
physical activity, and resulting in the increased oc-
currence of being overweight and obesity.

2. Age very clearly differentiates the muscular, mo-
tor and cardio-respiratory components of physical 
fi tness of adults, as evidenced by a signifi cant de-
crease in the mean values of various fi tness tests 
in older age groups. It is worth emphasising that 
the decreased levels of fi tness among men and 
women with age is connected with both regressive 
and involutional changes occurring in an ageing 
process and low levels of physical activity in the 
Polish population, which has often been high-
lighted in literature. Furthermore, the fi tness level 
decreasing with age is likely related to different 
genetic determination of individual human motor 
skills. Thus, changes in speed and dynamic force 
in the older age groups are more evident than 
changes in static force or endurance, for which 
heritability rates are lower.

3. Socioeconomic factors signifi cantly differentiate the 
level of H-RF of adult men and women. The mean 
values of many muscular, motor and cardio-respi-
ratory components of physical fi tness of men and 
women aged 20–59 increase with an increase in 
urbanisation of places of residence, higher levels of 
education, and better fi nancial situation. This diver-
sity in men is more visible than in women, refl ecting 
the higher eco-sensitivity of men.
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Summary

Aim of the study. Hurdling is a specific athletic discipline in which each limb (lower and upper) performs 
a different function. The aim of the study was to assess the effect of methods of teaching hurdling on spatial and 
temporal parameters (running time and the method of clearing hurdles, i.e., using either the left or the right leg).

 Material and methods. Study participants comprised 42 female university students of physical education, 
divided into three groups. The participants underwent a six-week hurdling training that involved the right lead 
leg (Group A) and both lead legs (Group B). The control group (Group C) underwent running exercises without 
hurdles. Before and after the experiment, all groups underwent three hurdling tests: one at a distance of 60 m 
and two at a distance of 150 m (with regularly and irregularly spaced hurdles). Running time, the number of 
steps taken between hurdles, and the choice of the lead leg were assessed.

Results. An analysis of the obtained results shows that the choice of the hurdling teaching method affects 
trainees’ choice of the lead leg regardless of the race distance and hurdle spacing. In Group A, the percentage 
share of the right lead leg increased considerably (from 88.9% to 100%). In Group B, the change was unclear.

Conclusions. Methods of teaching hurdling may find application in physical culture at school and in athletic 
training, primarily at the 400 m hurdling distance. The study showed that the process of teaching (training) may 
be a significant factor that contributes to the choice of lead leg during 150-400 m hurdle races. 

NR 63 2013AN TRO PO MO TO RY KA

 SUMMARY    

Introduction

Hurdling is not necessarily a diffi cult athletic event in-
tended for professional athletes only. Crossing low 
obstacles when walking and running is a natural, evo-
lutionary aspect of human life. Crossing small fences 
and other obstacles with the selected leg takes vari-
ous forms in physical culture. During physical educa-
tion lessons at school, children jump over cardboard 
boxes [1,2]; post-injury rehabilitation and diagnostics 
perform a functional assessment test using a hurdle 
[3]; and in competitive hurdling, two typical distances 
are run: 100/110 m and 400 m. The former distance is 
based on unilaterality, which involves the need to cross 
each hurdle using the same leg, called the lead leg in 
hurdling. Conversely, in a 400 m race, longer distances 

between hurdles, switchback running, and increasing 
fatigue force athletes to change their lead leg [4, 5].

The specifi c method of crossing hurdles that takes 
into account the different number of steps between 
them (stride pattern), varying running speed (split time), 
and the possibility to cross hurdles using the left and 
right lead leg form what hurdling specialists refer to in 
simplifi ed terms as the hurdling rhythm [6, 7, 8].

Functional asymmetry of legs is an important el-
ement of 200-400 m hurdle races. Choosing the ap-
propriate lead leg depending on such factors as one’s 
own fi tness and coordination abilities, somatic build, 
and level of fatigue is a hurdler’s elementary skill. 
Observations of the best 400 m hurdlers do not fully ex-
plain the reason for choosing a given lead leg [4, 5, 8, 9, 
10]. Important parts in developing this skill are the pro-
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cess of teaching (in noncompetitive youth) and, later, 
the process of special training (in competitive athletes).

The issue of youth and university student hurdling 
from the perspective of teaching methodology has been 
addressed in studies by such authors as Chanon [11], 
Fan and Chen [12], Gasilewski and Iskra [13], Iskra et 
al. [14], and Otsuka et al. [15]. These studies focused on 
the technique of crossing hurdles and emphasized the 
need for introductory training that would involve both 
lead legs.

The aim of this study was to assess the effect of 
methods of teaching hurdling on temporal parameters 
(running time in a hurdle race) and spatial parameters 
(method of clearing the hurdle). Clearing a hurdle in-
volves, for example, choosing the lead leg; that is, the 
leg that goes over the hurdle fi rst. 

The following research questions were posed as 
part of the study aim:
1. Does the choice of the lead leg depend on the dis-

tance (a typically sprint-based distance and an en-
durance- and speed-based one) and hurdle spac-
ing (regular and irregular)?

2. Do methods of teaching hurdling affect functional 
asymmetry of legs, especially the lead leg?

Material and methods

Material 
Study participants comprised 42 female students of 
the Institute of Physical Culture at the State Higher 
Vocational School in Racibórz. The participants were 
divided into three groups.

The fi rst experimental group (A) underwent a hur-
dling technique training that involved only the right lead 
leg. The second experimental group (B) underwent 
training that involved using both lead legs. The control 
group (C) comprised students who attended standard 
athletics classes without the use of hurdles. All groups 
had no prior experience in hurdling at the start of the 
training. The training was conducted once per week in 
90-minute-long sessions: 30 minutes were devoted to 
warm-up (including special warm-up) and 60 minutes 
were devoted to hurdling exercises.

Table 1 shows the characteristics of each group.

Research methods and tools

The aim of this study was carried out by conducting 
an experiment that involved assessing the participants’ 

Table 1. Characteristics of groups of students participating in the experiment

Group n Age (years) Body height (cm) Body mass (kg)

A
B
C

16
14
12

19.81±0.49
19.25±0.37
19.58±1.61

167.88±4.80
167.25±6.72
167.32±5.61

59.38±5.06
63.37±6.24
58.81±7.23

Total 42 19.85±1.05 167.51±5.59 60.54±6.31

Table 2. Protocol of classes in hurdling teaching

Week Details of a class
Group

A B C

1 Exercises using cardboard hurdles 200 x RLL 100 x RLL +100 x LLL –

2 Special hurdling exercises performed by walking over low 
hurdles (68 cm)

220 x RLL 110 x RLL +110 x LLL –

3 Special hurdling exercises performed by jogging over low 
hurdles

180 x RLL 90 x RLL + 90 x LLL –

4 Special hurdling exercises performed by jogging over high 
(76 cm) hurdles and by running over low hurdles at a three-
-step and a five-step rhythm

180 x RLL 90 x RLL + 90 x LLL –

5 Running over high hurdles at a three-step and a five-step 
rhythm and running to the first hurdle

150 x RLL 75 x RLL +75 x LLL –

6 Running from a crouching position at a three-step rhythm 120 x RLL 60 x RLL + 60 x LLL –
RLL – right lead leg, LLL – left lead leg
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hurdling method following a six-week hurdling tech-
nique training. The experiment was conducted using 
the parallel groups method. The experimental groups 
underwent a six-week hurdling training. Training in 
Group A involved attacking hurdles using only the right 
leg, while Group B learned to attack hurdles using both 
the left and the right leg. The training was conducted 
according to guidelines described by Hücklekemkes 
[16] and McFarlane [17], adapted in Polish literature on 
numerous occasions [1, 2, 13, 18]. 

Exercises in elementary hurdling training were cho-
sen using methods applied in physical culture at school 
[16], in physical education classes for students of physi-
cal education, and in athlete training [17, 19, 20]. The 
chosen exercises were grouped according to an effec-
tive method conceived by Otto and Zanic [21].

At the same time, the control group (C) underwent 
a standard program of speed- and strength-based 
preparation that included elements of sprinting, vertical 
and horizontal jumping, and athletic throwing, and did 
not include elements of hurdling technique.

A protocol of the experiment was created for the 
purposes of the study (Table 2).

It was decided that Group A would undergo hurdling 
training that involved only the right lead leg. The deci-
sion was made based on the following considerations:
– Switchback hurdling (at a distance of 150-400 m, 

depending on athletes’ skill) requires clearing hur-
dles in a specifi c manner; female athletes more fre-
quently clear hurdles using the right lead leg [22].

– The choice of the dominant leg in hurdling is compli-
cated, as every limb (each leg and each arm) plays 
an important role in clearing hurdles; for instance, 
attacking a hurdle with the right leg requires the 
athlete to precede the movement with his or her left 
arm. Thus, it is diffi cult to determine (as far as hur-
dling is concerned) the dominant limb at the initial 
stages of training.

– The hypothesis presented in the previous point was 
tested by assessing the laterality of limb movement 
during simple tests in which participants used their 
arms (catching a ball and throwing it at a target) and 
legs (kicking and juggling a ball). A detailed descrip-
tion of the tests can be found in Hyjek’s doctoral 
dissertation [23]. For a table showing a correlation 
analysis, refer to the Results section (Table 3).

Table 3. Correlation coefficients between selected aspects of functional asymmetry in all study participants (n = 42)

Percentage share of the right leg 6 7 8

1. Catching a ball −.18 −.14 .09

2. Throwing a ball at a target −.10 .02 .16

3. Kicking a ball −.16 −.04 .11

4. Juggling a ball .08 .09 .08

5. Walking over hurdles .36* .43* .35*

6. 150 m hurdle race (regularly spaced hurdles) – .77** .64**

7. 150 m hurdle race (irregularly spaced hurdles) .85** – .78**

8. 60 m hurdle race .69** .63** –

* p ≤ .05, **p ≤ .01

Table 4. Hurdling conditions during the experiment

Race 
distance Distance between hurdles Distance to the first hurdle / 

distance to the finish Hurdle height Number of 
hurdles

60 m Regularly spaced hurdles
(6.8 m)

15 m / 17.80 m 76 cm 5

150 m Regularly spaced hurdles 
(15 m)

13 m / 17 m 76 cm 9

150 m Irregularly spaced hurdles
(10–15–20–15–10–15–20–15 m)

13 m / 17 m 76 cm 9
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Before and after the experiment, three hurdling 
tests were conducted: one at a distance of 60 m and 
two at a distance of 150 m. Hurdling rules during the 
tests were adjusted to the commonly applied hurdling 
standards [17], the participants’ skill, and the needs of 
the study (Table 4).

The fi rst assessment was conducted in April. The 
tests were repeated at the beginning of June, follow-
ing the training program that allowed the participants to 
learn the basics of hurdling.

Analytical methods

Research results were presented using basic descrip-
tive statistics (x and SD). Homogeneity of variance was 
assessed via the Levene test. Differences between 
selected measurement characteristics in the three 
groups were assessed using Kruskal–Wallis ANOVA. 
Differences before and after the experiment were as-
sessed through the Wilcoxon signed-rank test. The 
dominant limb was determined using an indicator of the 
percentage share of the lead leg. In hurdling analysis, 
the right lead leg was assumed to be a part of the in-
dicator (%RL). To describe functional asymmetry, a lat-

erality index (LI) was calculated based on Williams and 
Norris [24]. This index is used to assess the manner in 
which horses attack obstacles during races.

The relationship between running times at the three 
distances as well as between these times and the percent-
age share of the lead leg was assessed using Pearson 
product-moment correlation coeffi cients (running time 
and number of steps) and Spearman’s rank correlation 
coeffi cients (share of the lead leg in clearing hurdles).

LI = (RL − LL) / (RL + LL) x 100, 

where:
LI – laterality index
RL – number of hurdles cleared using the right lead leg
LL – number of hurdles cleared using the left lead leg

Results

The results of tests that assessed the dominance of 
a limb (leg and arm) did not show a statistically signifi -
cant correlation with the choice of the lead leg during 
the fi rst hurdling test (Table 3). 

The Levene test showed a normal distribution in 
terms of running time and the number of steps taken 

Fig. 1. Laterality index in a 150 m hurdle race before the experiment 
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between hurdles. On the other hand, the applied indi-
cators (percentage share of the right lead leg and the 
laterality index) did not conform to a normal distribution. 
Therefore, nonparametric tests were applied in statisti-
cal analysis. Figure 1 shows an example of the laterality 
index for the 150 m run with regularly spaced hurdles 
before the six-week training.

The groups of students did not show differences in 
running time at three hurdling distances and in the num-
ber of steps taken between hurdles before the hurdling 
training (Table 5). Initial analysis showed that the right 
leg was the dominant lead leg (from 52.50% to 84.13%) 
in all groups (A, B, and C). Nonparametric statistics did 
not show any signifi cant differences in hurdling rhythms 
between the three studied groups. The only signifi cant 
difference corresponded to the %RL during a 150 m 
run with irregularly spaced hurdles (Table 5).

After the six-week hurdling training program, statis-
tically signifi cant differences in running time were found 
only for the 150 m distance (with irregularly spaced hur-

dles) (Table 6). The number of steps taken was similar 
in all groups (at all distances); differences that occurred 
corresponded to the choice of lead leg. A vast majority 
of Group A chose the right lead leg (from 79.19% to 
100%, depending on the distance). The greatest per-
centage of Group B (training in both lead legs) chose 
the right lead leg at the 150 m run with irregularly 
spaced hurdles (73.33%).

The six-week training resulted in signifi cant chang-
es to the method of clearing hurdles in Groups A and 
B. In the control group, temporal and spatial changes in 
hurdling were statistically insignifi cant.

In the group of students who underwent training 
that involved the right lead leg only (Group A), the 
%RL increased considerably during the fi nal tests. The 
greatest changes occurred in the 60 m hurdle race 
(p ≤ .01) and the 150 m hurdle race with irregularly 
spaced hurdles (p ≤ .05). The difference for the 150 m 
race with regularly spaced hurdles was high but statisti-
cally insignifi cant (Table 7).

Table 5. Analysis of variance (ANOVA) – before the experiment

Parameter Group A Group B Group C ANOVA p

60 m hurdle race [s]
Number of steps
Percentage share of the RL

13.55±0.64
20.75±2.63
52.50±44.94

14.10±0.61
19.60±2.07
62.85±41.40

13.29±0.61
19.83±3.00
60.00±46.71

.29

.95

.55

150 m hurdle race (regular spacing) [s]
Number of steps
Percentage share of the RL

34.08±3.64
87.13±10.52
59.72±42.53

33.44±1.89
86.43±5.16
72.22±42.20

33.76±1.55
86.83±2.86
70.37±44.28

.55

.21
1.00

150 m hurdle race (irregular spacing) [s]
Number of steps
Percentage share of the RL

34.68±2.85
93.25±7.79
61.11±39.33

34.31±1.59
92.00±3.03
84.13±27.80

34.56±1.47
93.33±4.46
53.70±36.95

.47

.21

.03*

RL – right leg

Table 6. Analysis of variance (ANOVA) – after the experiment

Parameter Group A Group B Group C ANOVA p

60 m hurdle race [s]
Number of steps
Percentage share of the RL

13.27±0.56
20.00±0.00
100.00±0.00

13.39±0.65
20.00±0.00
65.29±49.72

13.31±0.81
19.50±2.68
60.00±46.71

.55

.07
1.00

150 m hurdle race (regular spacing) [s]
Number of steps
Percentage share of the RL

32.31±1.94
85.75±4.78
79.17±38.25

34.97±1.17
86.14±4.31
61.91±46.27

33.22±1.26
87.17±3.64
70.37±44.28

.03*

.35
1.00

150 m hurdle race (irregular spacing) [s]
Number of steps
Percentage share of the RL

33.32±2.21
91.25±5.86
88.89±22.95

35.80±1.58
93.60±7.71
73.33±40.98

34.56±1.00
93.67±4.41
59.26±35.87

.55

.21
1.00
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In Group B, changes in hurdling parameters were 
statistically insignifi cant (Table 8).

Figures 2 through 5 present changes in %RL before 
and after the training for Groups A and B with respect 
to the laterality index.

Analysis of linear correlation using the Pearson co-
effi cient showed signifi cant correlations between run-
ning times: the greatest correlation was found between 
the 150 m hurdle race with regularly and irregularly 
spaced hurdles (r = .96; p ≤ .01), while the lowest cor-

Table 7. Analysis of variance in group A (before and after the experiment)

Parameter
Group A

F
Before After

60 m hurdle race

Race result [s] 13.55±0.64 13.27±0.56 1.72

Total number of steps between hurdles 20.75±2.91 20.00±0.00 1.06

Percentage share of leading with the right leg 52.50±44.94 100.00±0.00 17.87**

150 m hurdle race (regularly spaced hurdles)

Race result [s] 34.08±3.64 32.31±1.94 2.95

Total number of steps between hurdles 87.13±10.53 85.75±4.78 0.23

Percentage share of leading with the right leg 59.72±42.53 79.19±38.25 1.85

150 m hurdle race (irregularly spaced hurdles)

Race result [s] 34.68±2.85 33.32±2.21 2.30

Total number of steps between hurdles 93.25±7.79 91.25±5.86 0.67

Percentage share of leading with the right leg 61.11±39.34 88.89±2.07 5.95*

*  p  .05, ** p  .01 

Table 8. Analysis of variance in group B (before and after the experiment)

Parameter
Group B

F
Before After

60 m hurdle race

Race result [s] 14.10±0.75 13.39±0.65 4.12

Total number of steps between hurdles 19.60±2.07 20.00±0.00 0.38

Percentage share of leading with the RL 62.85±41.10 65.29±49.72 0.33

150 m hurdle race (regularly spaced hurdles)

Race result [s] 33.44±1.89 34.97±1.17 3.87

Total number of steps between hurdles 86.43±5.16 86.14±4.31 0.10

Percentage share of leading with the RL 72.22±42.40 61.91±46.27 3.25

150 m hurdle race (irregularly spaced hurdles)

Race result [s] 34.31±1.59 35.80±1.58 3.21

Total number of steps between hurdles 92.00±3.07 93.60±7.71 0.20

Percentage share of leading with the RL 84.13±27.80 73.33±40.98 4.50

* p  .05, ** p  .01
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Fig. 2. Laterality index in a 150 m hurdle race (regularly spaced hurdles) – Group A 

Fig. 3. Laterality index in a 150 m hurdle race (regularly spaced hurdles) – Group B

Fig. 4. Laterality index in a 150 m hurdle race (irregularly spaced hurdles) – Group A 
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Fig. 5. Laterality index in a 150 m hurdle race (irregularly spaced hurdles) – Group B 

relation was found between the 60 m and the 150 m 
races (with irregularly spaced hurdles) (r = .55, p ≤ .05). 
The %RL showed a statistically signifi cant correlation 
with running time during the 150 m races (with regularly 
and irregularly spaced hurdles) (r = .68, p ≤ .01). No 
such correlation occurred between the 60 m and 150 m 
races with irregularly spaced hurdles (Table 9).

The experiment found differences in training results 
in terms of hurdling tests conducted at different distanc-
es and with different hurdle spacing. Running time and 
the number of steps taken did not change, while the 
choice of the right lead leg during training had a signifi -
cant effect on the results of tests conducted after the 
experiment (Tables 5–7).

In Group A, the share of the right lead leg increased 
after the experiment in all forms of hurdling (Table 7). In 
Group B, these changes were inconclusive: the share 
of the right lead leg slightly increased in the 60 m race, 
while in the 150 m race, the share of the left leg in-
creased. In all cases, the differences were statistically 
insignifi cant.

Discussion

Analysis of hurdling effectiveness can be conducted 
based on temporal parameters (the main goal of com-
petitive sport) and spatial parameters, often referred to 
simply as hurdle clearing technique. The term spatio-
temporal hurdling parameters has been previously de-
fi ned by Hay and Schabel [25]. 

Investigation of correlations between the dominant 
limb in simple exercises (kicking and throwing) and the 
choice of lead leg in the total sample found no such 
relationship (Table 3). The lack of statistically signifi cant 
correlations suggests that clearing a hurdle is a com-
plex movement, which in the context of the choice of 
lead leg seems a crucial piece of information. 

In the 110 m hurdling race, the choice of the lead leg 
is clear, as throughout the entire distance, the hurdler 
runs in a three-step rhythm using the same lead leg. 
In his analysis, Starosta observed a dominance of the 
right lead leg (62.6%) during a 110 m hurdling race of 
men [26]. At the same time, functional asymmetry tests 

Table 9. Correlation coefficients between running times (Pearson) and between running time and the choice of the right lead leg 
(Spearman)

Race distance 60 m hurdle race 150 m hurdle race 
(regular spacing)

150 m hurdle race 
(irregular spacing)

60 m hurdle race – .45* .24

150 m hurdle race (regular spacing) .65** – .96**/.68**

150 m hurdle race (irregular spacing) .55* .96** –

n = 42, assessment before the experiment
.45* – running time
.68* – percentage share of the lead leg
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(e.g., jumping ability, strength measured with a tensio-
metric dynamometer, muscular differentiation ability, 
and hip joint fl exibility) showed no defi nite correlations 
with the choice of the lead leg. 

The issue of clearing hurdles using the left and the 
right lead leg is a fundamental subject in the methodol-
ogy of teaching and training hurdling. While the sprint-
ing distance in hurdling (100/110 m) requires an excep-
tional effectiveness of one lead leg, the 400 m distance 
requires clearing hurdles using both legs, mainly in 
varying weather conditions [27].

An analysis of 400 m hurdle races during the world’s 
most important events indicates that the share of the 
right and the left lead leg when clearing 10 hurdles var-
ies [5, 22]. A study by Starosta and Kędziory found that 
a 400 m hurdle race involves a frequent change of the 
lead leg and that the dominant limb differs between men 
(80% left leg) and women (51% left leg) [10]. Starosta 
concludes in his monograph that “training of young hur-
dlers should develop the ability to clear hurdles using 
both the left leg and the right leg” (translation based on 
Polish) [26, p. 84].

Even though the problem is clearly defi ned, it is dif-
fi cult to empirically assess the effectiveness of such 
a method of teaching and training. Assumptions taken 
in the study constitute an attempt to assess special hur-
dling training in a beginner group.

The issue of teaching hurdling has frequently been 
addressed in papers by Chinese researchers [12, 28, 
29]. Although most of these papers are available only 
as abstracts, it is worth noticing that the search for the 
appropriate (optimal) methodology of teaching hurdling 
can be an interesting subject of studies. Unfortunately, 
the problem of laterality in clearing hurdles was not 
the main subject of any of the aforementioned papers, 
even though the choice of appropriate exercises without 
a doubt affects not only the temporal structure (i.e., run-
ning time), but also the spatial structure (i.e., the number 
of steps and the hurdle clearing method) of a hurdle race.

Earlier studies [4, 5, 8, 27] have shown that the 
hurdle clearing method depends on numerous factors, 
such as body build, fi tness and coordination abilities, 
external factors (e.g., wind strength and direction), and, 
importantly from the perspective of teacher and trainer 
development, on the method of teaching and training. 
As Iskra states, the number of steps taken between 
hurdles, and thus the choice of the lead leg, depends 
on, for example, an athlete’s sports level, fi tness prepa-
ration, hurdle clearing technique, somatic built, and 
“training factors” [4, 7].

Issues related to the analysis of the hurdle race 
structure (e.g., the choice of the lead leg) have been ad-
dressed in studies related to teaching hurdling at school 
[15, 18, 25, 29, 30]. 

In this study, the process of hurdling training was lim-
ited to special exercises using the right lead leg (Group 
A) and both lead legs (Group B). Herm and Gerrold [31], 
Hay and Schoebel [25], Chanon [11], Giroud and Debu 
[32], Otte and Zanic [21], and Neagu et al. [33] adopted 
different experimental procedures.

Herm and Gerrold [31] have conducted an analy-
sis of hurdling according to running in a three-step and 
four-step rhythm. Unfortunately, the researchers did not 
change the distance between hurdles during their ex-
periment, which, from the perspective of a hurdle race, 
makes the analysis lacking in precision. 

Neagu et al. [33] integrated an original set of exer-
cises into the processes of teaching and training that 
were adapted to the individual capabilities of the train-
ees. They introduced a separate group of exercises 
between the processes of teaching and training [33]. 
A study by Otto and Zanic [21] (more training- than 
experiment-based) attempted to present differences 
in teaching hurdling between the method of random-
ized exercises and the method of suppressing training 
means in a preselected group of exercises. Their study, 
even though it took into account the rules of hurdling 
teaching, did not consider the laterality of clearing hur-
dles (using the right or the left lead leg).

In this study, it was decided to vary the racing condi-
tions during the experiment by using different distances 
(60 m and 150 m) and hurdle spacing (regular and ir-
regular). Correlations between different hurdle race dis-
tances at selected running parameters were the subject 
of research by Hay and Schoebel [25], Iskra [18], and 
Otsuka et al. [15].

Otsuka et al. [15] conducted a study with boys and 
girls from Japanese schools in which they changed dis-
tances between hurdles (4.50–6.00 m) and registered 
the resulting running velocity. Characteristically, the 
group of 30 study participants was not divided accord-
ing to sex.

Continuous research conducted by Iskra [18] has 
shown that a high (negative) correlation exists between 
the number of steps taken and hurdling performance. 
The correlation was higher in girls (r = .85, p ≤ .001) 
than in boys.

This piece of information is important for orga-
nizing general motor fi tness tests, as noted by Iskra 
and Walaszczyk [8] and Iskra [18]. The analysis also 
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showed that the method of clearing hurdles is similar 
for all distances. If an athlete clears hurdles using the 
right leg during a 60 m race, then with a high probabil-
ity, the athlete will use the same leg to clear hurdles at 
a greater distance (Table 8). This is an important piece 
of information for organizing a hurdling training process 
at the distance of 400 m [6].

Conclusions

1. The choice of the lead leg in hurdling does not de-
pend on the race distance and the distance between 
hurdles. Regardless of the teaching methodology, 
the sprint-based distance (a 60 m hurdle race) and 
the endurance- and speed-based distance (a 150 

m hurdle race) are characterized by the use of the 
right leg to clear hurdles.

2. Training that involves one lead leg (e.g., only the 
right lead leg) considerably affects the later method 
of clearing hurdles. Following a six-week teaching 
process that involved one lead leg only, the share of 
that limb in clearing hurdles increased throughout the 
entire distance. The group who performed basic tech-
nical exercises with both the right and the left lead leg 
showed no changes in the method of clearing hurdles.

3. Results obtained from the study participants may 
have a considerable importance for hurdler train-
ing. This is especially true for young athletes run-
ning 400 m hurdle races, for whom the choice of the 
lead leg is the basic subject of training.
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Summary

Aim of the study. Progressive involution processes cause negative changes in the human organism, 
especially in the motor and neural systems, which leads to, among other things, decreases in body balance, 
muscle strength, and other motor abilities. Progressive inactivity (hypokinesis) is among the most important 
causes of this phenomenon. Regular physical activity, adjusted to the age and abilities, should be undertaken 
in order to reduce deficiencies in physical fitness. The aim of this article is to analyze the relationship between 
increased physical effort and the range of movement in chosen joints before and after health training among 
women aged 55 years and older.

Material and methods. The study involved 60 inhabitants (x = 58.7 years) from the Jelenia Góra area. 
They participated in the Nordic walking health training for 8 weeks. The tests were performed twice: directly 
before and after the training. Basic somatic features, as well as the range of movement in chosen joints, were 
measured. The questionnaires elicited data concerning education, marital status, number of children, physi-
cal fitness, and subjective evaluation of health and physical activity. Statistical analysis of the outcomes was 
conducted using the Statistica v. 10 program. 

Results. The results indicate that the majority of measured values changed significantly. Average body mass 
index (BMI) decreased by 1.19 kg/m2. Abdominal obesity was a dominant feature among the respondents. 
After the health training, the value of waist-hip ratio (WHR) also slightly decreased. The range of chosen joints 
movement increased by an average of 3.5°. 

Conclusions. Systematic physical activity, adjusted to the age and abilities, clearly leads to positive changes 
in the musculoskeletal system.

NR 63 2013AN TRO PO MO TO RY KA

 SUMMARY    

Introduction

In recent years, there has been an increase in the inter-
est in the biological state and physical fi tness of adults 
and elderly people. The main causes of the differences 
in the quality of life and health are thought to be in-
creased stress levels and a signifi cantly longer average 
life spans [1, 2, 3]. 

The motor system, which is an important part of the 
functional and anatomic whole, enables a person both 

to function and to have a high quality of life. Limitations 
in the motor system can cause problems in everyday 
life, thus decreasing the comfort of living. Such limita-
tions hinder active participation in social life and in fam-
ily life; they may also cause isolation and loneliness, 
which increase with age [4, 5, 6].

Decreased bodily movement (hypokinesis) has 
become an important problem that is constantly vis-
ible in society. Limitations of motoric activity leads to 
disorders in many systems, including the functioning of 
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the cardiovascular, respiratory, and nervous systems, 
as well as to disruptions of the lipid economy and meta-
bolic transformations [5, 7, 8, 9, 10].

The characteristic feature of motor system disor-
ders is the occurrence of pains and aches. Movement 
limitation in joints is often accompanied by recursive 
involution processes of muscle tissue and contractures 
[11]. As a result of the destructive changes in the joints, 
which progress with age, instability can also occur, 
which increases the danger of falling and endangers 
health [2, 5, 12, 13, 14, 15].

It is little wonder, then, that the topic of involution of 
the human organism is very popular in both Polish and 
international literature [7, 8, 16, 17, 18]. 

It is estimated that one in two people born in the 
United States and in Europe will even live for 100 years. 
According to a World Health Organization (WHO) report, 
the constant increase of the estimated life span has been 
noted in the countries with an optimal economic cen-
sus, such as countries of Western Europe, Canada, the 
United States, and Japan [20]. The results presented in 
Poland by the Central Statistical Offi ce in the Statistical 
Yearbook of 2012 show a signifi cant increase in the av-
erage life span of citizens. In 2006, the average life span 
was 70.9 years for men and 79.6 years for women, while 
in 2012 it was 74.1 years for men and 81.9 years for wom-
en [21]. Even though some claim [19] that there are no 
upper limitations for the life span of humans (the human 
organism can regenerate itself even in old age), there is 
no doubt that the reshaping of the country’s age struc-
ture will have many consequences, not only regarding 
health, but also of the economic and social nature [22]. 
Because of the increased average life span, there will 
be an increased need for greater engagement and so-
cial politics regarding the protection of elderly people’s 
health [23]. 

Many research facilities are interested in the topic of 
elderly people’s health. In recent times, health promo-
tion and pro-health care have played an important role 
in keeping fi t and in good health. One of the most com-
monly proposed ways to reduce involution is for people 
to implement healthy lifestyles. The following forms are 
especially popular: giving up addictions, physical activity 
suitable for the age and abilities of the participants, and 
becoming engaged in studying, social work, and active 
participation in social and family life [20, 24, 25, 26].

The most effi cient form of maintaining good health 
is thought to be systematic physical activity, which 
maintains physical fi tness and hinders the progress of 
disease [27, 28, 29]. There have already been many 

projects created to increase the education of elderly 
people, promote a healthy lifestyle, and learn the skills 
of assessing one’s own health [30]. Publications and 
programs related to this issue result in an increased 
awareness among senior citizens of participating in 
physical culture. However, the achieved effects are 
not satisfactory. Among the effective ways of activat-
ing and motivating the increasing number of physically 
inactive elderly people to participate in different forms 
of movement activities, the control of the health-related 
effects of such activities is very important [18, 25, 27, 
31, 32, 33]. The attractiveness of the offered forms of 
activity also plays an important role in this process. 
Undoubtedly, one such form is a kind of physical ef-
fort realized by marching with a pair of sticks, popularly 
called Nordic walking. It is also benefi cial in terms of the 
safety of elderly people during their walks.

Aim of the study

The aim of the conducted study was to evaluate the 
infl uence of eight weeks of health training using Nordic 
walking on the level of body mass, muscle tissue dis-
tribution, and movement range of the selected joints 
(fl exibility) of women older than 55 years, taking into 
consideration their socio-economic status and lifestyle.

Materials and methods

A total of 60 women from the Jelenia Góra area quali-
fi ed for the study. They voluntarily took part in move-
ment exercises labeled “Physical culture: an important 
element of health of people above the age of 55.” The 
average age of the subjects was 58.7 years. The me-
thodic and factual supervision was conducted by a team 
of therapists from a rehabilitation clinic. The project has 
gained approval from the Bioethics Committee of the 
University School of Physical Education in Wroclaw. 
Instructors from the Polish Nordic Walking Federation 
ran the classes. The program of the classes was ad-
justed to the age and capabilities of the trainees. One 
training session lasted between 60 and 90 minutes 
(about 80 minutes on average). The classes were held 
twice a week. 

In compliance with the aim of the study, within two 
weeks time there were two testing sessions that mea-
sured: basic somatic features (body mass and height) 
and hip and waist circumference. Women wore sports 
clothing and shoes to the sessions. Body height was 
measured using an anthropometer in the Frankfurt 
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plane with an accuracy of 0.1 cm. Body mass was 
measured using electronic scales (with an accuracy to 
0.1kg). The measurements were used to calculate the 
Quelet’s Body Mass Index (BMI). Waist and hip circum-
ferences were measured using the measuring tape ac-
curate to 0.5cm. This provided a basis to calculate the 
waist-hip ratio (WHR) [27].

The movement of selected joints (fl exibility) was 
measured using a Saunder’s digital inclinometer as well 
as a traditional goniometer. The measured features in-
cluded the forward and backward infl exion range of the 
cervical spine and infl exion range of the lumbar spine. 
The anteversion and retroversion of the humeral joint 
were also measured. The radiocarpal joint was mea-
sured in terms of dorsifl exion and palmar fl exion, as 
well as hand abduction and adduction. Furthermore, 
the talocrural joint was measured in terms of dorsifl ex-
ion and plantar fl exion [34, 35].

A diagnostic survey was used in order to gather data 
on the socio-economic status and lifestyle of the respon-
dents. The survey used was an EuroQol survey [16, 36], 
which includes questions about education (higher, sec-
ondary, primary), marital status (married, single), fertility 
rate (childless, one or two children, or many children), 
fi nancial condition (bad, average, good), and a self as-
sessment of physical fi tness (bad, average, good) and 
health condition (bad, average, good), as well as taking 
part in different forms of physical activity.

Statistical analysis included the basic features: 
arithmetic mean (x), standard deviation (s), and varia-
tion coeffi cient (v). The scope of differences between 
the fi rst and second testing session was measured 
using the Student’s dependent t-test. The level consid-
ered statistically signifi cant was p ≤ 0.05. Survey data 
were included as percentage values. 

Results

The results of the study enabled us to provide a general 
characteristic of the studied women. The data regard-
ing social and well-being conditions can be found in 
Figures 1 and 2. The percentage of women with higher 
education was 53%; the rest of the women were be-
low secondary education. Married women comprised 
77% of the total; the rest were single. In total, 60% of 
the respondents had one or two children; 28% of the 
women had three or more children; 12% had no chil-
dren. A total of 55% of the respondents lived in villages; 
the remaining 45% lived in towns with less than 10,000 
citizens. A total of 47% of the women evaluated their 
fi nancial condition as bad; 3% considered it good. Of 
all the respondents, 50% evaluated their socio-fi nancial 
conditions as average. 

The results included in the study regarding the se-
lected elements of the studied women’s lifestyles are 
shown in Figures 3 and 4. Smoking cigarettes and 

Figure 1. Percentage value of women in terms of education, marital status, and fertility rate
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abuse of alcohol are actions which increase suscep-
tibility to sickness and which cause health problems. 
The respondents answered positively to the question 
about active smoking in 27% of the cases; the rest are 
non-smokers. In total, 89% of the respondents do not 
use alcohol at all; the rest do so occasionally (Figure 3).

As many as 53% of the studied group declared not 
to take part in any movement exercises before the be-

ginning of the health training; the remaining 33% of the 
respondents do so occasionally (up to 3 times a week); 
14% systematically – more than 3 times a week. Out of 
all the surveyed women, 13% declared themselves to 
be in good physical shape; 50% declared to be in aver-
age physical condition; the rest evaluated their physical 
fi tness as bad. In total, 10% of the respondents consid-
ered their health condition to be good; 43% considered 

Figure 2. Percentage value of women in categories of place of residence and evaluation of financial conditions
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Figure 3. Percentage value of women in terms of stimulants usage
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Figure 4. Percentage value of women in terms of physical activity, self-assessment of physical fitness, and health condition
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Table 1. Statistical characteristics of the respondents of somatic and joint mobility range among women before and after training

Parameters

Research

t pBefore training After training

x s v x s V

Age 65.70 4.92 7.48

Body height  [cm] 165.13 0.06 3.88

Body mass [kg] 74.86 11.99 16.02 71.55 11.13 15.11 5.17 0.00

BMI [kg/m2] – Body mass index 27.28 3.79 13.85 26.09 3.46 12.83 3.64 0.00

WHR – Waist hip ratio 0.90 0.14 7.50 0.82 0.06 7.39 4.09 0.00

Cervical spine forward inflexion [°] 45.60 7.26 15.92 49.31 6.84 13.87 18.16 0.00

Cervical spine backward inflexion [°] 57.75 7.70 13.34 61.65 7.22 11.72 15.06 0.00

Forward lumbar inflexion [°] 23.68 3.44 14.55 25.35 3.68 14.52 5.48 0.00

Anteversion of the humeral joint [°] 167.88 4.12 2.45 168.09 3.24 3.08 0.32 0.69

Retroversion of the humeral joint [°] 40.01 6.98 17.45 44.15 5.09 11.54 5.98 0.00

Abduction of the hand [°] 13.11 2.00 15.31 18.80 2.12 11.28 31.53 0.00

Adduction of the hand [°] 32.15 2.71 8.45 38.40 2.15 5.61 27.62 0.00

Dorsiflexion [°] 49.01 5.59 11.40 51.10 5.82 11.39 6.35 0.00

Palmar flexion [°] 68.41 9.74 14.24 72.83 5.99 8.22 3.46 0.00

Dorsiflexion [°] 15.53 3.16 20.37 17.85 3.99 22.38 8.31 0.00

Plantar flexion [°] 42.45 5.39 12.70 44.75 5.29 11.84 8.00 0.00
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it as average; the rest thought their health condition 
was bad (Figure 4). 

The values of the somatic parameters were evalu-
ated using the BMI coeffi cient and on the basis of any 
statistically signifi cant changes occurring in the WHR 
coeffi cient (Table 1). The BMI mean value was 27.28 
kg/m2 during the fi rst testing session and 26.09 during 
the second session. The coeffi cient value indicates 
overweight, even though it was signifi cantly lower in 
the second session. The WHR coeffi cient value was 
0.90 during the fi rst testing session, which indicates the 
advantage of the andriodal abdominal adiposity. This is 
considered a high risk factor in mainly cardiovascular 
diseases. During the second session, the WHR coeffi -
cient value decreased signifi cantly and was 0.82, which 
indicated that adiposity moved towards the thighs and 
hips (Table 1). 

The range of movement in the evaluated joints sig-
nifi cantly increased. The only exception was the ante-
version of the humeral joint. The cervical spine was 
evaluated on the basis of the forward and backward 
infl exion. The fi rst testing session resulted in the mean 
values of this movements being, respectively, 46° and 
58°. In the second session it increased by 3° in the 
forward infl exion and 4° in the backward infl exion. The 
lumbar spine was measured in terms of the forward 
infl exion, the mean value of which reached 24° in the 
fi rst testing session and increased by 1.6° in the sec-
ond session. The mean value of the retroversion of the 
humeral joint was 40° and rose by 4° after the train-
ing cycle. In the radiocarpal joint, the mean value of 
the movement range was 13° regarding the abduction, 
which rose by 6° after the training. The adduction mean 
value was 32°, which rose by 6°. The dorsifl exion of the 
hand showed a mean value of 49°, which increased in 
the second testing session by 2°, while the mean value 
of the palmar fl exion was 68° and rose by 4°. The dor-
sifl exion of the talocrural joint showed the value of 16°, 
while the plantar fl exion showed the value of 42°. These 
values increased in the second session by, respective-
ly, 2° and 3° (Table 1).

Discussion

Since the turn of the 21st century, there has been a no-
ticeable increase in interest in the problems of human 
aging. This results from the fact that the average life 
span is systematically increasing. The results of numer-
ous studies indicate that there are many problems con-
nected with the aging process of societies. These stud-

ies are usually from the fi eld of geriatrics and health 
problems of seniors, epidemiology, and socioeconom-
ics [1, 2, 3, 9, 11, 15, 22, 23, 30]. There is no doubt that 
there is a need to improve the self-awareness of health 
and maintain an optimal quality of life. This, in turn, re-
sults in improving the psychophysical state of elderly 
people, increasing their activity in family and social life, 
and at the same time hindering involution processes. 

Systematic physical activity is one of the basic fac-
tors of lifestyle in each stage of ontogenesis, but it is 
especially important in elderly people, as it counteracts 
helplessness in everyday activities and lowers the risk 
of the occurrence of many diseases [4, 7, 17, 37, 29, 8, 
33, 38]. 

In recent years, Nordic walking has been one of the 
forms of physical activity targeted at adults and elderly 
people. The Authors agree that due to the use of poles 
during the walk, this kind of health training on the one 
hand provides a feeling of safety, while on the other 
hand engages joints and muscle groups in movement, 
thus causing an improvement in the movement range 
and more effi cient muscle work. Such training also 
results in an improvement of the functioning of many 
organs and systems [8, 12, 22, 41]. 

The conducted study indicates that the range of 
movement in selected joints increased signifi cantly. 
There was also a signifi cant decrease in body mass 
and the BMI and WHR coeffi cients. Too much body 
mass is one of the main risk factors in many diseases, 
particularly diseases of the cardiovascular system and 
metabolic and psycho-motoric disturbances [1, 7, 23, 
30, 39]. 

Women who took part in the Nordic walking health 
training organized for the study noticed the positive as-
pects of this form of physical activity and most of all 
the growth of their own physical fi tness (13% before 
the training; 41% after 8 weeks of exercises). At the 
same time, the self-assessment of health condition of 
women rose from 10% to 50% after several weeks of 
health training. According to Zając-Kowalewska et al. 
[40], systematic Nordic walking health training brings 
benefi ts to the cardio-respiratory system and allows for 
keeping up high exercise intensity. At the same time, 
the subjective feeling of tiredness remains at a low 
level. The effort coming from an active walk with poles 
also positively affects the overall tolerance to effort.

The positive effects achieved by movement exer-
cises used in Nordic walking indicate that it is one of the 
most health-effi cient forms of movement and should be 
recommended to adults and elderly people.
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Conclusions

1. Health training caused a positive impact on body 
mass, the effect of which was a statistically important 
decrease in the BMI and WHR coeffi cient values. 

2. An eight-week Nordic walking training period in-
creased, in a statistically signifi cant way, the move-
ment range in selected joints. 

3. The results of a questionnaire indicate that only 
a small percentage of women (14%) systematically 

undertake physical activity. At the same time, two-
thirds of the respondents evaluated their physical 
fi tness as optimal. Over half of the respondents 
(53%) evaluated their health condition as positive.

4. The conducted experiment indicates the positive 
impact of physical activity in the form of Nordic 
walking on the analyzed parameters and justifi es 
the need for its promotion among groups of older 
women.
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Summary

The aim of the study was to assess the differences between the lifestyles of university students with a par-
ticular focus on physical activity according to the type of the university.

Material and methods. The study was conducted in 2012 among 319 students of two universities in Biała 
Podlaska: 198 students of physical education at the Department of Physical Education (DPE) and 121 students 
of public health at the Pope John Paul II State School of Higher Education (SSHE). This study used the diagnos-
tic poll method with a questionnaire (developed by the authors of this paper) that comprised three parts. The 
first part involved self-assessment of the frequency of participants’ health behavior, the second part evaluated 
obligatory and voluntary physical activity, and the third part evaluated the participants’ characteristics. The 
chi-square test (P < 0.05) was used to determine statistical differences between the responses.

Results show that most students studying physical education (82.8%) and students studying public health 
(64.5%) regularly experience general well-being. Approximately three-quarters of the participants sometimes 
eat irregularly; one-half of them eat excessive amounts of food. Almost half of the students of DPE and a quarter 
of the students of SSHE regularly care about their health. Among the former, 73.7% sometimes have a limited 
time for sleep, compared to 53.8% of the latter. The vast majority of the respondents do not smoke (81.8% in 
DPE and 72.8% in SSHE), while more than half of them sometimes drink alcohol (67.1% and 69.4%, respec-
tively). Students of DPE regularly engage in recreational and sports activity (61.2%), compared to 23.1% of 
the students of SSHE. The most popular activities of the former include brisk walking (48%) and team sports 
(44.4%); the latter mainly engage in brisk walking (45.6%) and cycling (24.3%). More students of SSHE (79.0%) 
sometimes engage in tourism activity than students of DPE (45.0%).

Conclusions. The lifestyles of the study participants involve both positive and negative health behavior. The 
chi-square test found that most differences between the two universities were statistically significant (P < 0.05), 
with the students of DPE showing more positive health behavior than students of SSHE. Studying at a sports 
university has a greater effect on building one’s healthy behavior than studying at another type of university.

NR 63 2013AN TRO PO MO TO RY KA

 SUMMARY    

Introduction

The term lifestyle has its origins in social sciences. It 
has lately been popularized by M. Lalonde’s theoretical 
and graphical study of health conditions of Canadians, 
presented in 1974. Lalonde assumed that health re-
sults from factors related to genetic inheritance, the 
environment, and medical care. Lalonde also assumed 

that promoting a healthy lifestyle can contribute to the 
improvement of one’s health state and limit the need 
for medical care. Lalonde’s work signifi cantly strength-
ened the position of lifestyle within public health and 
medicine [1, 2].

Today, because of the complexity and signifi cance 
of lifestyle, researchers from many different branches 
of science investigate it as the most important determi-
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nant of a person’s health. Among the numerous struc-
tural components of lifestyle that manifest themselves 
in health behavior, physical activity and nutrition attract 
the most attention from the authors of various publica-
tions on the subject. These two factors are included 
in prophylactic as well as therapeutic cardiology pro-
grams as recommended behavioral interventions [3, 4].

The benefi ts to health seen as a result of physi-
cal activity have been the subjects of research since 
as early as 1953. Numerous studies have confi rmed 
that almost any increase in the duration and intensity 
of physical activity results in tangible benefi ts to a per-
son’s health, regardless of the person’s gender or age 
[5, 6, 7, 8].

Data published by the World Health Organization 
(WHO) in 2010 show that low physical activity is the 
fourth most signifi cant risk factor to mortality in the 
world. The WHO strategy understands the term life-
style as a manner of living based on a mutual rela-
tionship between living conditions in the general 
sense and individual models of behavior that are de-
termined by sociocultural factors and individual traits. 
Contemporary research papers more and more fre-
quently consider physical activity as obligatory health 
behavior, that is, the basic remedy in the prophylaxis 
of health risks. WHO has issued global recommenda-
tions for engaging in physical activity according to the 
following age groups: 5–17 years, 18–64 years, and 
over 65 years [9].

The period of university life is a time of indepen-
dence and self-reliance that favors attempts at choos-
ing, testing, and changing health behavior in one’s life-
style, including physical activity [10]. The consequences 
of health decisions made in childhood and youth have 
a lasting effect of one’s life. Health-benefi ting lifestyle 
with regular physical activity may reduce the risk of, for 
instance, cardiovascular disorders in the future [11].

The main aim of this study is to assess lifestyle di-
versity of the participants (university students) with par-
ticular focus on physical activity according to the type 
of university. The following research questions were 
posed: 
1. What positive and negative health behavior do stu-

dents at the Department of Physical Education in 
Biała Podlaska and Pope John Paul II State School 
of Higher Education in Biała Podlaska engage in as 
part of their lifestyles?

2. How does physical activity vary between students 
of both universities in terms of regularity (frequen-
cy), place of accommodation, and life situations?

Material and methods

The study was conducted in April 2012 among 319 stu-
dents of two universities in Biała Podlaska: 198 students 
of physical education at the Department of Physical 
Education (DPE) and 121 students of public health at 
the Pope John Paul II State School of Higher Education 
(SSHE). Most participants lived in cities (67.2% in DPE 
and 57.9% in SSHE) and had a good fi nancial situa-
tion (82.8% in DPE and 78.5% in SSHE). Our choice 
of research group was based on our belief that the 
period of university studies requires one to make life 
decisions independently and constitutes a time when 
one’s attitudes toward past and future physical activity 
that have been in development since one’s childhood 
manifest themselves. The difference in the type of fac-
ulty of university studies also played an important role 
in our research.

This study used the diagnostic poll method. The 
main research tool was a questionnaire (developed by 
the authors of this paper) that comprised three parts. 
The fi rst part involved self-assessment of the frequency 
of health behavior (regularly, sometimes, or never) with-
in the participants’ lifestyle. The second part evaluated 
obligatory and voluntary physical activity. The third part 
of the questionnaire evaluated the participants’ char-
acteristics. Statistical analysis of the research material 
took into account the differences in statistical signifi -
cance of individual health behavior due to different fac-
ulties of university studies by using the chi-square test 
(P < 0.05).

Results

Study results form a quantitative description of the par-
ticipants’ lifestyle with a particular focus on the specif-
ics of physical activity.

The obtained results allowed us to confi rm that the 
participants’ lifestyles involve both negative and positive 
health behavior (Table 1). Among students of physical 
activity, 82.8% experience general well-being regularly, 
compared to 64.5% of students of public health. Lower 
percentages and frequency were noted in terms of car-
ing for one’s health and undergoing medical examina-
tions (40.9% in DPE and 24.8% in SSHE). We observed 
that about three-quarters of respondents sometimes eat 
irregularly (73.7% in DPE and 72.7% in SSHE), while 
about half of the respondents eat too much (59.1% and 
48.0%, respectively). Among students of physical edu-
cation, 73.7% sometimes have a limited time for sleep, 
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while the same is true for 53.8% of students of public 
health. The presented behavior shows signifi cant dif-
ferences between the faculties. We observed that 
24.8% students of DPE and 56.2% students of SSHE 
sometimes engage in a sedentary lifestyle. One out 
of every four respondents admitted that they regularly 

watch electronic media for an excessive amount of time 
(25.8% in DPE and 27.8% in SSHE). The questionnaire 
also found that a large portion of respondents (67.1% 
in DPE and 69.4% in SSHE) sometimes drink alcohol. 
Almost one in three persons regularly uses contracep-
tion (29.8% in DPE and 30.6% in SSHE), while 40.4% 

Table 1. Differences in lifestyle between students of DPE (n = 198) and SSHE (n = 121) (%)

Lifestyle
(health behavior)

Regularly Sometimes Never
χ2

DPE SSHE DPE SSHE DPE SSHE

Experiences general well-being 82.8 64.5 17.2 35.5 0.0 0.0 13.5*

Cares for health and undergoes 
medical examinations 40.9 24.8 52.0 68.6 7.1 6.6 9.4*

Has health problems 6.0 1.6 41.0 62.0 53.0 36.4 15.1*

Benefits from good health care 39.9 34.7 50.0 54.5 10.1 10.7 0.9

Eats irregularly 15.2 23.1 73.7 72.8 11.1 4.1 7.4*

Eats excessive amounts of food 6.6 6.6 59.1 48.0 34.3 45.4 4.1*

Has limited time for sleep 12.6 18.2 73.7 53.8 13.7 28.0 14.2*

Rests rationally (regularly) 26.2 24.0 63.1 67.8 10.7 8.2 0.8

Feels exhaustion and the lack 
of regular rest 5.5 12.4 79.8 72.0 14.7 15.6 4.8

Sits at home, university, and work 4.5 16.5 24.8 56.2 70.7 27.3 59.8*

Overuses electronic media 25.8 27.8 55.6 57.9 18.6 14.7 0.8

Lives in a toxic social environment 2.0 3.3 29.8 36.4 68.2 60.3 2.2

Drinks alcohol 12.6 2.5 67.1 69.4 20.2 28.1 12.7*

Smokes cigarettes 11.1 14.0 7.1 23.2 81.8 72.8 19.1*

Takes medication 0.6 0.8 6.0 3.3 93.4 84.3 1.4

Is in a health risk group 1.5 5.0 13.3 10.7 85.4 84.3 3.4

Has a positive procreative health 40.4 30.6 40.4 43.0 19.2 26.4 3.9

Uses contraception 29.8 30.6 30.3 20.6 40.0 48.8 4.0

Feels insecure and has a feeling 
of low self-esteem 1.0 9.1 27.8 35.5 71.2 55.4 16.5*

Experiences violence 1.5 3.3 11.1 14.0 87.4 82.6 1.8

Has material and social support 
available to them 47.0 52.9 44.4 38.0 8.6 9.1 1.3

Can cope with stress 38.4 29.8 53.0 65.3 8.6 5.0 5.0

Prays and seeks God 46.5 51.2 44.4 43.0 9.1 5.8 1.5

Helps persons in need 41.0 45.4 55.5 48.8 3.5 5.8 1.8

Source: own research 

* significance level of P < 0.05
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students of DPE and 30.6% students of SSHE evaluate 
their own procreative health as positive. The two facul-
ties show signifi cant differences in terms of the follow-
ing: experiencing general well-being, caring for one’s 
health, health risks, nutrition behavior, sleep time, sed-
entariness, drinking alcohol, and smoking. In addition, 
students of public health sometimes (and more often 
than students of physical education) experience a lack 
of a feeling of safety and a feeling of low self-esteem 

(35.5%). The remaining behavior is not statistically dif-
ferent between the faculties (Table 1).

Data presented in Table 2 indicate that more than 
half of the respondents from both universities (57.0% 
in DPE and 62.8% in SSHE) sometimes perform 
physical work at home. Slightly smaller percentages 
of students (53.5% in DPE and 48.0% in SSHE) never 
perform physical effort related to the course of their 
studies.

Table 2. Types of physical activity according to regularity and the participants’ place of accommodation and life situation (DPE: n = 
198; SSHE: n = 121) (%)

Place of accommodation
/ life situation

Regularly Sometimes Never
χ2

DPE SSHE DPE SSHE DPE SSHE

My everyday household tasks 
involve physical effort 5.6 2.4 57.0 62.8 37.4 34.8 2.3

I engage in physical activities as part 
of my studies (walking, stairs, etc.) 6.6 5.0 39.9 47.0 53.5 48.0 1.7

I engage in many obligatory physical 
activities (physical education 
lessons at the university)

61.2 23.1 34.8 62.8 24.8 5.8 32.3*

In my free time, I undertake 
recreational and sports activity 40.4 31.4 37.3 69.5 1.5 7.4 47.6*

In my free time, I undertake 
(qualified) tourism activities 14.1 8.2 45.0 79.0 40.9 14.8 35.7*

Source: own research 

* significance level of P < 0.05

Table 3. Types of recreational and sports activity that participants would like to undertake in future (DPE: n = 198; SSHE: n = 103) (%) 

Type
Regularly Sometimes

χ2

DPE SSHE DPE SSHE

Running 26.3 10.7 61.6 71.8 9.6*

Marching 48.8 45.6 29.8 34.0 0.4

Nordic walking 2.0 0.8 33.8 37.9 0.6

Strength training 36.9 9.7 48.0 50.5 16.0*

Aerobics 11.1 16.5 39.4 39.8 1.0

Gymnastics 28.8 10.7 54.0 62.4 7.6*

Fitness 12.6 22.3 32.3 37.9 1.5

Aqua fitness 2.5 2.9 29.3 26.2 0.1

Cycling 28.3 24.3 53.5 57.3 0.6

Sailing 4.0 1.0 32.8 21.4 1.1

Team sports 44.4 10.7 22.7 18.4 8.7*

Dancing 19.7 12.6 35.9 37.9 1.8

Martial arts 4.0 0.8 1.0 0.8 0.7

Swimming 4.0 12.6 2.0 48.5 9.5*

Athletics 8.6 4.9 5.5 3.4 0.1
Source: own research 

* significance level of P < 0.05
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We found that 61.2% of students of DPE and only 
23.1% of SSHE regularly participate in statutory physical 
education classes at their appropriate university; 40.4% 
and 31.4%, respectively, spend their free time in an ac-
tive manner. These two types of active behavior show 
signifi cant differences between the universities, with stu-
dents of DPE being more active than students of SSHE.

The results indicate that only 45.0% of students of 
physical education and as many as 79.0% of students 
of public health sometimes engage in touristic activity. 
The difference between the universities is statistically 
signifi cant (Table 2).

Data in Table 3 indicate that almost half of the re-
spondents (40.8% in DPE and 45.6% in SSHE) regu-
larly engaged in brisk walking during their university 
studies and a quarter of them regularly cycled. The two 
faculties show signifi cant differences in terms of par-
ticipation in team sports, strength exercises, and gym-
nastics: students of physical education participate to 
a greater extent and with a greater frequency in these 
activities (44.4%, 36.9%, and 28.8%, respectively) than 
do students of public health. Students of public health 
only sometimes engage to a large extent in running 
(71.8%), gymnastics (62.4%), cycling (57.3%), strength 
exercises (50.5%), and swimming (48.5%).

The analysis of data on the types of sports and recre-
ational activity (Table 4) the students would like to under-

take in the future found that most students of DPE plan 
to regularly run (39.4%), exercise at the gym (35.9%), and 
engage in gymnastics (34.8%). More than one-third of 
students of public health plan to regularly dance (36.4%) 
and swim (35.9%); half of them plan to sometimes sail 
(51.7%). The two types of universities show signifi cant 
differences in types of planned physical recreation such 
as running, strength exercises, gymnastics, fi tness, aqua 
fi tness, sailing, team sports, and athletics. 

Discussion

Research results by Romanowska-Tołłoczko [12] indi-
cate that healthy and unhealthy behavior in the lifestyle 
of university students in Wrocław shows differences be-
tween universities, albeit the differences are not statisti-
cally signifi cant. Most students evaluate their level of 
physical activity as average, their quality and regularity 
of eating as appropriate, and their amount of sleep as 
normal. About one-third of the students smoke; more 
than half drink alcohol. Among university students in 
Rzeszów, models of behavior that have the most nega-
tive effect on health potential are: a low share of active 
recreation during free time, an insuffi cient amount of 
sleep, preference for physical activities that require little 
physical effort, irregular or no engagement in sports, 
eating irregularly, and excessive use of alcohol [13]. 

Table 4. Types of recreational and sports activity that participants would like to undertake in the future (DPE: n = 198; SSHE: n = 103) (%)

Type
Regularly Sometimes

χ2
DPE SSHE DPE SSHE

Running 394 29.1 15.1 34.0 11.7*

Brisk walking 18.7 30.1 13.1 20.4 0.0

Nordic walking 12.1 20.4 16.7 48.5 2.2

Strength training 35.9 22.3 13.1 46.6 28.3*

Aerobics 21.7 30.1 14.1 33.0 2.3

Gymnastics 34.8 22.3 13.1 37.7 19.7*

Fitness 29.3 30.1 15.2 33.0 5.1*

Aqua fi tness 26.3 33.0 19.2 44.6 4.0*

Cycling 29.3 24.3 17.7 19.4 0.6

Sailing 26.3 12.6 19.7 51.7 23.2*

Team sports 23.7 12.6 6.6 24.3 19.1*

Dancing 21.2 36.9 11.1 17.5 0.6

Swimming 7.1 35.9 2.5 23.3 1.1

Athletics 6.1 15.5 8.1 5.8 4.6*
Source: own research 

* significance level of P < 0.05



– 52 –

Zofia Kubińska, Jolanta Danielewicz

Among university students in Biała Podlaska, about 
half sometimes eat irrationally and have an insuffi cient 
amount of sleep. One in fi ve students of physical edu-
cation and one in two students of public health dem-
onstrate a sedentary lifestyle; one in four students of 
both universities exhibit an excessive use of electronic 
media. According to Zarzeczna-Baran [14], Łaszek 
[15] and Ślusarska et al. [16], students of medical sci-
ences, despite their good understanding of the benefi -
cial effect of physical activity and proper diet on one’s 
health, do not implement this understanding into their 
daily routine. Conversely, the lifestyles of students at 
universities of physical education are slightly different 
compared to students at other universities [12, 17]. 
The former are the most physically active, smoke the 
least, drink the most alcohol, eat the most frequently, 
and have the greatest amount of sleep. Were it not for 
the fact that they use the most alcohol, their lifestyle 
could be considered healthy. More than half of students 
in Biała Podlaska sometimes drink alcohol. The minor-
ity of university students in England, Wales, and Ireland 
practice healthy behavior, with men having a more 
unhealthy lifestyle than women: even though men are 
more physically active, eat fewer sweets, and sleep 
more compared to women, they show a high level of 
alcohol use [18]. The lifestyle of Japanese students var-
ies between genders and year of studies. Women and 
fi rst-year students show a more healthy behavior than 
men and students of later years [19]. In Biała Podlaska, 
curriculum-based, sports and recreational, and tour-
ism activity varies between the two types of universi-
ties. Among students of DPE, 61.2% regularly attend 
physical education classes at the university. The same 
is true for only 23.4% of students of SSHE. In terms of 
free time, 40.4% of students of physical education regu-
larly spend it in an active manner, compared to 31.4% 
of students of public health. Only 45.0% of the former 
and as many as 79.0% of the latter sometimes engage 
in tourism activity. 

Conclusions

The obtained results allow us to draw the following con-
clusions:
1. Positive health behavior in the lifestyle of univer-

sity students in Biała Podlaska include: undergoing 

regular health examinations by almost half of the 
students of physical education, eating a suffi cient 
amount of food by half of the students of DPE and 
one-third of the students of SSHE, lack of seden-
tary behavior in three-quarters of the students of 
DPE. Furthermore, the great majority of students of 
both universities do not smoke, do not take medica-
tion, and do not experience violence; most of them 
have social and material support available to them, 
have positive procreative health, and selfl essly give 
aid to persons in need.

2. Negative health behavior in the lifestyle of universi-
ty students in Biała Podlaska are: eating irregularly, 
excessive eating, and sometimes having insuffi -
cient sleep, in three-quarters of respondents. Over 
half of the respondents sometimes use alcohol and 
electronic media excessively. One in every three 
students lives in a toxic environment and experi-
ences a lack of the feeling of safety and a feeling of 
low self-esteem.

3. Obligatory physical education classes at the uni-
versity constitute regular physical activity for al-
most half of the students of DPE and one-third of 
the students of SSHE. A slightly lower number of 
students from both universities engage in recre-
ational and sports activity in their free time. One 
in three students do not undertake physical effort 
at home; half of them do not undertake physical 
activity related to the course of their studies. The 
vast majority of students of SSHE engage in sea-
sonal tourism activity. 

4. Thus far during the course of studies, half of all 
respondents have engaged in brisk walking and 
one-quarter of them have engaged in cycling. In 
addition, students of physical education have par-
ticipated in team sports and strength exercises; one 
in fi ve has engaged in running. The vast majority 
of students from both universities have only some-
times engaged in running. Over half of the students 
of DPE have sometimes undertaken gymnastics 
and cycling; half of them have swum and exercised 
at the gym.

5. Curriculum-based, recreational and sports, and 
tourism physical activity show signifi cant differenc-
es between the two types of universities.
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Summary

Introduction. The aim of this study is to assess the effect of health resort treatment on physical fitness in 
adult women. 

Material and methods: Study participants comprised 72 women living in cities, who underwent a three-
week treatment program at a health resort in Kudowa Zdrój. They were divided into two age groups. The first 
group included 35 women aged 45–54 and the second group included 32 women aged 55–64. Two assess-
ments using the Senior Fitness Test were performed at the beginning and at the end of the treatment program. 
During the first assessment, the participants were asked to fill in a questionnaire about their lifestyles. The 
following parameters were selected for the purposes of this study: body mass, body height, and relative body 
mass index (BMI). 

Results: All trials of the Senior Fitness Test showed improvement in somatic parameters and physical fit-
ness. The observed differences were statistically significant.

Conclusions: Study participants had high mean values of BMI compared to the general Polish population. 
BMI values were higher in the second age group than in the first age group. The first age performed better than 
the other group in five trials of the Senior Fitness Test and the second group performed better in one of the tri-
als. Undergoing a treatment program in a health resort improved the participants’ physical fitness and somatic 
parameters. Therefore, we may conclude that rehabilitation and the health-benefitting climate of a health resort 
have a positive effect on physical fitness in women. 

NR 63 2013AN TRO PO MO TO RY KA

 SUMMARY    

Introduction

Recent years have seen a growing interest in the bio-
logical condition of adults and older adults [1, 2, 3, 4, 
5]. There are many reasons for this growth, the most 
important being a considerably limited amount of physi-
cal effort at work and during everyday activities, caused 
by a dynamic technological development.

Physical fi tness is one of the main determinants 
of the biological condition of a human body and at the 
same time constitutes a complex property [6, 7, 8, 9]. 

Physical fi tness is related to the state of the entire body, 
not just the locomotor system. Furthermore, it is not giv-
en to us permanently; instead, it requires care and de-
velopment in order to enable us to perform vocational 
and everyday activities [10, 11, 12, 13, 14].

Other publications on biological condition underline 
the distinctly positive effect of increased physical ac-
tivity [15, 16, 17]. Organized and systematic physical 
activity is a crucial part of a healthy lifestyle that affects 
our health behaviors and (directly) health in its psycho-
physical and social aspects [18, 19, 20]. Polish women 
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are much less physically active than men are. Studies 
emphasize that women’s social roles, vocational duties, 
and family responsibilities leave little time for physical 
activity [21, 22]. Researchers from other countries have 
reached similar conclusions [23]. Women expend less 
energy per day and spend less time on recreation than 
men do. 

Resort treatment gives patients a chance to improve 
their health and well-being as well as to improve the 
biological condition of their bodies [24]. One of the aims 
of health resort treatment is to change patients’ health 
habits with respect to diet, physical activity, and the use 
of stimulants. Resort treatment is one of the few meth-
ods that enable combining commonly available factors 
such as kinesitherapy and physiotherapy with natural 
factors unique for each health resort. Despite clear differ-
ences in employed treatment and diagnostic methods, all 
aforementioned branches of medicine complement each 
other perfectly thanks to the common property of using 
natural or nearly natural treatment procedures. This al-
lows comprehensive treatment and preventive actions to 
be organized in a unique manner, thus vastly increasing 
patients’ health. Nonetheless, researchers rather rarely 
assess the tangible health effects of resort treatment [9, 
10], perhaps due to, for instance, organizational diffi cul-
ties in conducting such studies.

Aim of the study

The aim of this study is to assess the effect of health re-
sort treatment on the level of physical fi tness in women 
using the Senior Fitness Test.

Material and methods

Study participants comprised female patients who un-
derwent a three-week health resort treatment at the 
Polonia, Koga, Zameczek, and Zacisze health resorts 
in the Kudowa Zdrój branch of the Kłodzko Health 
Resorts Association and at the Bristol Resort HMO in 
Kudowa Zdrój. The participants were divided into two 
age groups. The fi rst group included 35 women aged 
45–54 with a mean age of 50.57 years, and the second 
group included 37 women aged 55–64 with a mean 
age of 59.46 years. The sample was selected from pa-
tients who at the time lived in cities. The participants 
had been prescribed the same therapeutic program, 
and they all had locomotor disorders.

Out of numerous parameters measured in the par-
ticipants, we selected body height, body mass, and 

BMI for the purposes of this study. We also applied 
the Senior Fitness Test, designed to assess physical 
fi tness of older adults. The test is composed of six tri-
als that enable indirect measurement of strength and 
fl exibility of the upper and lower part of the body, aero-
bic capacity, motor coordination, and dynamic balance 
[25]. The test is safe, easy to conduct, and does not 
require specialized equipment. It employs simple mod-
els of movement to determine elementary parameters 
of physical fi tness. The trials are conducted in a strict 
order [26, 27]:
1. Arm curl – assesses strength of arm muscles. 

Number of curls within 30 seconds was counted. 
2. Back scratch-assesses fl exibility of the upper part 

of the body. This parameter was measured using 
a tape measure to an accuracy of 0.5 cm.

3. 30-second chair stand – assesses strength of leg 
muscles. Number of cycles within 30 seconds was 
measured.

4. Chair sit-and-reach – assesses fl exibility of the low-
er part of the body. The patient extended one leg 
forward, keeping the knee straight while attempting 
to reach the toes on the leg with her fi ngers. This 
parameter was measured using a tape measure to 
an accuracy of 0.5 cm.

5. 8-foot up-and-go – assesses motor coordination 
and dynamic balance. The patient stood up from 
a chair as fast as possible and walked 2.44 m (mea-
sured from the edge of the chair to a post) and re-
turned to the sitting position on the chair. Time of 
execution was measured to an accuracy of 0.01 s.

6. 6-minute walk – assesses aerobic capacity. The pa-
tient walked for six minutes. Traveled distance was 
measured.

Each trial was demonstrated in advance. Preliminary 
assessment was conducted, which determined the pos-
sibility of performing each trial in order to acquaint the 
patients with the correct execution. Units of distance 
and mass in the test were adapted to Polish conditions 
to enable the use of common SI units [26]. 

The test was conducted twice, that is, at the be-
ginning (Assessment I) and at the end (Assessment II) 
of the three-week treatment program. During the fi rst 
assessment, the participants were asked to complete  
a questionnaire about selected elements of their life-
styles and signed a written agreement to participate 
in the study. The research aim was approved by the 
Scientifi c Research Committee of the Senate of the 
University School of Physical Education in Wrocław.
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Obtained results were subjected to statistical analy-
sis. The following statistical methods were used to ana-
lyze the results:
1. Descriptive statistical methods: mean value (x), 

standard deviation (s), and coeffi cient of variation 
(v).

2. Student’s t-test for independent groups to deter-
mine the signifi cance of differences between mean 
values in the two age groups; the test was used only 
in Assessment I. 

3. Two-way ANOVA (age group × number of repeti-
tions) to determine differences between mean val-
ues in Assessments I and II. Signifi cance of differ-
ences was accepted at p ≤ 0.05.

Results:

Assessment I

The two researched age groups differ in somatic traits. 
In the fi rst age group (45–54 years), mean body height 
equaled 159.9 cm, which was 1.4 cm more than in the 
second age group (55–64 years) (Table 1). The differ-
ence was not statistically signifi cant. Mean body mass 
equaled 74.2 kg in the fi rst group and was lower by 2.6 
kg than in the second group (Table 1). The difference 
was not statistically signifi cant. 

In both studied groups, mean value of BMI ex-
ceeded the norm (Table 1). Mean BMI in the fi rst group 

Table 1. Statistical description of somatic parameters and physical fitness of tested women divided into age groups as well as signifi-
cance of differences between the first (IB) and second examination (IIB)

Quality Test

Age range: 45–54 years
(N = 35)

Age range: 55–64 years
(N = 37) Student t-test

x s v IB–IIB x s v IB–IIB t p

height [cm] 159.93 5.23 3.27 158.54 3.89 2.46 1.28 0.2033

body mass [kg]
I 74.21 7.60 10.25

0.0001
76.82 10.49 13.65

0.0000
–1.20 0.2329

II 73.72 7.35 9.97 75.95 10.15 13.36 –1.06 0.2914

BMI [kg/m2]
I 29.03 2.94 10.13

0.0001
30.58 4.30 14.05

0.0000
–1.77 0.0808

II 28.84 2.87 9.94 30.23 4.15 13.75 –1.64 0.1055

Arm Curl [n]
I 17.89 4.42 24.74

0.0000
17.46 5.37 30.77

0.0000
0.37 0.7152

II 18.97 4.08 21.53 18.86 5.09 26.98 0.10 0.9225

Back Scratch [cm]
I –0.23 3.13 –1367.32

0.0000
–1.64 3.87 –236.72

0.0000
1.69 0.0954

II 0.24 2.97 1223.30 –0.85 3.49 –409.42 1.43 0.1573

30-second Chair Stand [n]
I 15.54 3.23 20.78

0.0000
14.32 3.08 21.52

0.0000
1.64 0.1059

II 17.23 2.73 15.87 16.05 2.85 17.74 1.78 0.0789

Chair Sit-and-Reach [cm]
I –0.43 2.49 –581.33

0.0000
0.39 3.10 791.71

0.0000
–1.23 0.2218

II 0.00 2.28 – 0.93 2.91 312.22 –1.51 0.1359

8-Foot Up-and-Go [s]
I 6.53 1.39 21.33

0.0000
7.33 2.13 29.00

0.0000
–1.88 0.0644

II 6.19 1.17 18.89 6.98 1.76 25.15 –2.25 0.0276

6-minute Walk [m]
I 525.09 105.91 20.17

0.0000
466.22 116.21 24.93

0.0000
2.24 0.0281

II 545.97 96.59 17.69 495.89 105.22 21.22 2.10 0.0393
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amounted to 29.03, which corresponded to the over-
weight category. In the second age group, mean BMI 
was slightly higher (30.58), which meant the value was 
marginally higher than the lower threshold of obesity. 
The difference between the age groups was not statisti-
cally signifi cant. 

During the fi ve trials of the Senior Fitness Test, the 
fi rst group achieved slightly better results than the sec-
ond group, except in Trial 4, in which the older group 
performed marginally better. All traits measured with 
the Senior Fitness Test showed high variability in both 
age groups (Table 1).

Assessment II

Statistically signifi cant changes in physical fi tness and 
somatic parameters were observed following the resort 
treatment program. The participants’ mass and BMI de-
creased after the program in both age groups (Table 1). 
The differences were statistically signifi cant. However, 
BMI remained within the same category in both groups 
compared to the value prior to the program—that is, the 
overweight category in the fi rst age group and near the 
lower threshold of the obesity category in the second 
age group.

Trial 1 of the Senior Fitness Test, which assessed 
muscle strength in the arms, showed improved results 
compared to Assessment 1 (Table 1). The second 
group displayed greater changes than the fi rst group. 
The differences between Assessments I and II were 
statistically signifi cant.

Trial 2, which assessed fl exibility of the upper part 
of the body, also showed improvement in comparison 
to Assessment I, with the second age group achieving 
greater improvement than the fi rst age group (Table 1). 
These differences were statistically signifi cant.

Performance in the 30-second chair stand trial, 
which assessed muscle strength in the legs, also im-
proved between the fi rst and second assessment in 
both age groups (Table 1). The changes were statisti-
cally signifi cant.

Similarly, both age groups achieved a statistically 
signifi cant improvement of results in Trial 4 of the Senior 
Fitness Test, which assessed fl exibility of the lower part 
of the body, compared to Assessment I (Table 1). 

Both age groups covered the appropriate distance 
in Trial 5 (motor coordination and dynamic balance) in 
a shorter time than during Assessment I (Table 1). The 
difference between the assessments was statistically 
signifi cant.

During the fi nal trial, which assessed aerobic capacity, 
both age groups performed statistically better compared 
to Assessment I. The improvement was more prominent in 
the second group than in the fi rst group (Table 1). 

Discussion

The progress of civilization brings considerable ben-
efi ts to humanity, such as improved living conditions. 
However, scientifi c and technological achievements 
more and more often turn against us. Changing living 
conditions induce stress, limit physical activity, and 
weakened body functions [28, 29].

Many researchers consider body height a somatic 
trait that provides information on biological develop-
ment and regional, environmental, and social varia-
tion [30, 31]. Body height is subject to secular varia-
tion, i.e., to changes between generations [30, 32]. 
Participants of this study showed symptoms of secular 
variation. Women in the fi rst age group (45–54 years) 
were taller than women in the second age group (55–
64 years), albeit the difference was not statistically 
signifi cant. 

Body mass is a trait that depends to a consider-
able degree on lifestyle and dietary habits. The most 
popular indicator used to assess body mass is BMI. 
Many authors indicate that obesity and excessive fat 
tissue constitute the dominant diseases of affl uence. 
Being overweight is a serious risk factor in cardiovas-
cular diseases, leads to locomotor pathologies, and 
limits physical fi tness [33, 31]. Women in the fi rst age 
group belonged to the overweight category, while BMI 
values in the second age group were marginally higher 
than the lower threshold of Class I obesity. We should 
assume, therefore, that study participants had an in-
creased risk of diseases that mainly stem from exces-
sive fat tissue.

A comparison of the level of somatic development 
in study participants with results observed by other au-
thors shows certain tendencies: younger women are 
taller, lighter, and have lower BMI values than older 
women [34, 35, 10].

Loss of physical fi tness and aerobic capacity with 
age is physiological and inevitable even in healthy per-
sons. Nevertheless, the loss may take place at a dif-
ferent rate and intensity [16]. Individual and group dif-
ferences take effect here, as do differences in living 
conditions, working conditions, and lifestyle.

As expected, we observed lower functional physical 
fi tness in the second age group than in the fi rst age 
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group, especially in terms of motor coordination, dy-
namic balance, and aerobic capacity.

The authors of the test developed norms for elderly 
American women [27]. The fi rst age range in these 
norms is 60–64 years, while the second age group 
in this study comprised women aged 55–64 years. 
Results obtained by the second group were compared 
to American norms for the fi rst age range. Mean val-
ues achieved in the arm curl, back scratch, 30-second 
chair stand, and chair sit-and-reach trials fall within the 
norms for American women. Values achieved in the re-
maining two trials fall below these norms (Table 2).

 Other authors obtained lower values of physical 
fi tness parameters in Polish women compared to the 
American population [36, 10]. In a study with residents 
of nursing homes, women aged 65–74 did not reach the 
lower threshold for their age in any trial of the Senior 
Fitness Test [10]. This may be tied to the fact that wom-
en who live in nursing homes are excluded from some 
everyday activities (shopping, preparing meals, etc.), 
which may result in decreased physical activity.

It seems that the benefi cial changes observed af-
ter a resort treatment program in terms of body mass 
and BMI may primarily be related to the daily use of 
therapeutic gymnastics as the basic method of rehabili-
tation and to a different diet. Furthermore, an increased 
amount of free time, lack of duties, and the beautiful 
vicinity of a health resort encourage leisure-time physi-
cal activity.

The analysis of changes in all parameters related to 
physical fi tness underlines the undoubtedly benefi cial 
effect of a resort treatment program. Improved results 
of all applied fi tness trials were observed in both age 
groups following the three-week stay at a health resort. 

Studies by other authors confi rm the benefi cial effect of 
systematic, daily rehabilitation on physical fi tness [9].

Appropriately selected systematic exercise, relax-
ing treatments, and freedom from everyday duties 
improve women’s physical fi tness and biological condi-
tion. A stay at a health resort not only involves a change 
of environment and a rest from one’s duties, but also 
learning correct dietary habits and lifestyle as well as 
an improvement in general well-being.

Conclusions

1. A three-week resort treatment program improved 
the patients’ somatic parameters and physical fi t-
ness. A signifi cant decrease in body mass and 
BMI as well as a defi nite improvement in functional 
physical fi tness was observed in study participants 
following the program. Therefore, we may assume 
that health-promoting values of a resort and the ap-
plied treatment benefi ted the bodies of study partici-
pants.

2. Study participants had high mean body mass 
compared to their peers. BMI values were higher 
in the second age group (55–64 years) than in the 
fi rst age group (45–54 years) and were marginally 
higher than the lower threshold of Class I obesity. 
The fi rst age group belonged to the overweight cat-
egory.

3. The fi rst group performed slightly better in fi tness 
trials than the second group due to involution. 
Signifi cant differences were found in motor coordi-
nation, dynamic balance, and aerobic capacity and 
were higher among the fi rst age group.

Table 2. Senior Fitness Test standards (Rikli, Jones 2002) and the results of the tested patients (the results within the standard set 
by the authors of the test are marked in bold print)

Trial Normal range
 60–64 years

Average result
55–64 years

Arm Curl [n]  13–19 17.46

Back Scratch [cm] –3.0–1.5 –1.64

30-second Chair Stand [n] 12–17 14.32

Chair Sit-and-Reach [cm] –0.5–5.0 0.39

8-Foot Up-and-Go [s] 6.0–4.4 7.33

6-minute Walk [yd]/[m] 545–660/498–603 466.22
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SUMMARY STRESZCZENIE

Introduction. Regular physical activity should be an inherent part of our lives. It is very important, especially 
for elderly persons. Low physical activity may significantly increase the risk of obtaining diseases of affluence.

Aim of the study. Assessment of the quality of life among residents of a nursing home regarding their 
physical activity and fitness level.

Material and methods. A group of 40 women aged 75-84 years was examined. Women participating in the 
study were divided into two groups: the first group comprised 21 women aged 75-79 years, and the second 
group comprised 19 women aged 80-84 years. The basic somatic parameters such as height and body mass 
were measured, on the basis of which the Body Mass Index was calculated. All women were tested with the 
WHOQOL-Bref Quality of Life questionnaire, the Paffenbarger Physical Activity Questionnaire, and the Senior 
Fitness Test. The Statistica 9 program was used for statistical analysis. The   Mann-Whitney U test was used to 
show the substantial differences between two groups and Spearman’s rank correlation coefficient was used 
to assess correlations.

Results. The average BMI value was 28.42 in the younger group, while in the older group it was 28.91. The 
average quality of life was 93.4 points in the younger group, while in the older group it was 96.36 points. The aver-
age value of the Physical Activity Index was 3,609.3 kcal in the younger group and 3,052.77 kcal in the older one.

Conclusions. Both the activity and fitness were higher in the first age group (75-79 years). The general aver-
age value of life quality was higher in the older group of women (80-84 years). On the other hand, the average 
value of self-perceived quality of life was higher in the younger group. No significant correlations between life 
quality and activity or between life quality and fitness were noted.
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Introduction

The notion of life quality is timeless and universal. Our 
day-to-day life, health, as well as physical activity and 
fi tness have a direct impact on the quality of our lives.

The progress of civilization and changes of a cultural 
and social nature, which occur at the moment all over 
the world, are refl ected in the state of health including 
its physical, mental and social aspects [1]. The constant 
development of civilization brings huge progress in the 
fi eld of science and technology, as well as a huge im-
provement of life quality. At the same time, it also causes 
many, earlier unknown dangers, to appear. Diseases of 

affl uence are becoming more and more common and 
they concern persons of all ages. Some of them are 
easily curable. Many are connected with long-lasting, 
complicated and expensive therapies, while some still 
remain incurable. To avoid the diseases of affl uence, one 
should, most of all, lead an active lifestyle, eat healthily, 
exercise, stay away from bad habits and avoid stress.

The state of health conditions and the quality of 
our lives, which is a very broad notion, is examined by 
psychology as well as other branches of science, and 
widely discussed by many theoreticians and a great 
deal of researches. A single theoretical model describ-
ing unambiguously the quality of life does not exist [2].
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Persons, whose quality of life is very high, feel 
fulfi lled and have satisfying social relationships. It is 
thought, that the quality of life may be determined by 
taking the well established and identical factors into 
consideration, such as: wealth of experience, activity 
level, awareness level, and social engagement. The 
bigger the fulfi llment, the higher the quality of our lives 
is [3].

Physical activity is one of the basic factors condi-
tioning the development of an individual, his/her state 
of health, and quality of life. Moreover, it is a key health-
improving element, which comprises, among other 
things, the appropriate eating habits, mental hygiene 
and individual rhythm of life [4, 5, 6].

Moderate and regular physical activity, which is an 
inherent part of our lives, is essential to preserve good 
physical and mental shape [7]. It is very important in 
the case of elderly persons, as physical activity coun-
ters the aging processes, having an anti-involution 
role. The aging process means that the body’s bio-
logical activity is constantly reduced and what follows 
is a considerable decrease in its ability to regenerate 
and adapt. Decrease in fi tness as well as capacity is 
inevitable, even when it comes to healthy persons. 
Genetic factors, which determines the length of life, is 
mostly responsible for the pace of aging. The follow-
ing external factors, such as recent diseases, inappro-
priate eating habits, injuries, an inappropriate lifestyle, 
and working in harmful conditions, infl uence the pace 
of aging. On the other hand, the following factors slow 
the aging process down: a mentally and physically 
active lifestyle, an appropriate diet, and avoiding bad 
habits [8, 9, 10].

As far as elderly persons are concerned, the aim of 
physical exercise is to keep all the physiological systems 
fi t and to sustain the level of fi tness, which enables per-
forming day-to-day activities (such as getting dressed 
and cleaning). Moreover, exercise helps people to relax 
mentally, be happy and to spend leisure time, which el-
derly persons have an abundance of, in a valuable way. 
Physical activity also infl uences the senses, orientation 
in space, balance, coordination and creativity [11]. It is 
very important in the prevention of falls, which happen 
more frequently when one gets older.

The aims of the study

The aim of this study was to assess the quality of 
life among residents of a nursing home regarding their 
physical activity and fi tness level.

The following research questions were asked:
1. What does physical activity look like depending on 

resident’s age?
2. Is the level of physical activity connected to fi tness 

in the individual age groups?
3. Which fi tness ability is most correlated with the ac-

tivity level in the individual age groups?
4. What does the quality of life in individual age groups 

look like?
5. Is fi tness level correlated with the quality of life in 

the individual age groups?
6. Is physical activity level correlated with quality of life 

in the individual age groups?

Material and methods

The study was conducted on a group of 40 female resi-
dents (aged 75–84 years) from a nursing home in the 
Polish city of Wroclaw. It was conducted during sum-
mer 2010. Women participating in the study were di-
vided into two groups according to their age. The fi rst 
group comprised 21 women (75-79 years) and the sec-
ond group comprised 19 women (80-84 years). Basic 
somatic parameters such as height and body mass 
were measured, on the basis of which the Body Mass 
Index was calculated.

The WHOQOL-Bref Quality of Life questionnaire 
was used in the case of all women. This questionnaire 
is used to assess the quality of life of both healthy and 
ill persons for empirical and clinical purposes. The 
WHOQOL-Bref Quality of Life questionnaire is a short 
version of the WHOQOL-100. The questionnaire com-
prises 26 questions and enables the life quality profi le 
to be obtained by measuring the following domains: 
physical health, psychological health, social relation-
ships, and the environment. All of these domains are 
assessed according to different criteria. A grading 
scale is set by calculating the average arithmetic mean 
from all items the domain includes. The means have to 
be then calculated and multiplied by 4 to obtain results 
that will be comparable to WHOQOL-100. Score is of 
a positive direction: the more points one achieves, the 
better the quality of life is [12].

WHOQOL-100 also contains item, which are ana-
lyzed separately: question 1 concerns the individual 
and the overall perception of life quality, while question 
2 concerns the individual perception of one’s health 
[12].

Physical activity was examined with the Paffenbarger 
Physical Activity Questionnaire (PPAQ). The question-
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naire enables data concerning physical activity to be 
collected from the period of the previous week and year. 
The questionnaire has satisfying credibility and high re-
petitiveness [13]. Moreover, the Paffenbarger Physical 
Activity Questionnaire enables information concerning 
the frequency and duration of physical activity in one’s 
leisure time to be collected. The patient on his/her own 
or with a surveyor’s help lists the activities which he/she 
performed. The next step is the assessment of energy 
expenditure associated with these activities. Additionally, 
there are some questions in the questionnaire that 
ask respondents to report their daily walking distance 
(1 km = 59.2 kcal), the number of fl ights of stairs climbed 
on a typical day (1 fl ights of stairs = 4 kcal) and the walk-
ing pace (slow < 3.2 km/h, normal 3.2–4.8 km/h, brisk 
4.8–6.5 km/h, fast > 6.5 km/h) [14, 15].

Fitness level was assessed by means of the 
Senior Fitness Test. This test is recommended by the 
International Council of Sport Science and Physical 
Education as a very useful tool to assess the fi tness 
level of elderly persons, which means persons over 
60 years, multidimensionally [16]. The Senior Fitness 
Test comprises 6 tests, which indirectly help to assess 
strength and fl exibility of upper and lower body parts, 
aerobic endurance, balance, and movement coordina-
tion. The 8-Foot Up-and-Go test is a test of complex 
coordination, whose aim is the assessment of nimble-
ness and dynamic balance connected with normal bal-
ance of a given person. The 30-second Chair Stand 
test is performed to measure lower body fl exibility and 
involves recording the number of stands a given per-
son can complete in 30 seconds. Testing upper body 
strength is done with the Arm Curl test. The Chair Sit-
and-Reach test is performed to test the lower body 
fl exibility, while to test the fl exibility of the upper body 
the Back Scratch test is performed. The last test is the 
6-minute Walk test. This test is used to assess aerobic 

fi tness and is about covering the longest possible dis-
tance while walking in 6 minutes.

For statistical analysis, the Statistica 9 program 
was used. First, the normality of distribution was test-
ed. As the distribution of most of the features was ab-
normal – the median and quartile were used. To show 
signifi cant correlations between groups, the Mann-
Whitney U test was used. All of the tests were verifi ed 
on the statistical signifi cance level of p < .05. To as-
sess the correlations, the Spearman’s rank correlation 
coeffi cient was used.

Results

BMI was calculated on the basis of body measure-
ments (height and body mass) The average BMI for the 
fi rst group was 28.42, while for the second group  it was 
– 28.91 (Table 1).

A total of 18.8% of women from the fi rst group had 
the correct body mass, while from the second group 
the fi gure was – 14.3 %. Most women from both groups 
were overweight: 43.8% from the fi rst group and 52.7% 
from the second group. A very big obesity level in both 
groups is alarming. It was noted that 37.5% of women 
from the fi rst group and 21.4% of women from the sec-
ond group had the fi rst level of obesity. Obesity of the 
second level was noted among 7.1% of women from the 
second group (Figure 1).

After analysis of somatic features between these 
two groups no substantial differences, apart from age, 
were noted, which confi rms that the division into two 
groups was correct.

The results obtained from the questionnaire assess-
ing the quality of life and conducted among 40 female 
residents of the nursing home (75–84 years) showed 
that the average life quality equaled 95.15 points (93.94 
points in group one and 96.36 in group two). The maxi-

Table 1. General characteristics of both age groups 

Variable

Age 
[years]

Height 
[m]

Mass
[kg]

BMI
[kg/m2]

Age
[years]

Height
[cm]

Mass
[kg]

BMI
[kg/m2]

Group I (75–79 years) Group II (80–84 years)

Average 75.88 1.60 72.94 28.42 81.86 1.55 69.64 28.91

Standard deviation 1.310 0.92 12.572 3.371 1.512 0.80 11.712 4.127

Median 75.00 1.64 68.00 28.80 81.50 1.55 65.50 29.05

Upper quartile 76.00 1.69 87.00 31.55 83.00 1.62 78.00 30.50

Lower quartile 75.00 1.52 62.50 26.20 81.00 1.50 62.00 26.60
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mum number of points to be obtained in this question-
naire was 130 (Table 2).

Separate analysis concerning two individual ques-
tions from the questionnaire was conducted. For ques-
tion number 1 (in Table 2 marked as WHOQOL Ques. 
1), which concerned individual overall self-perception 
of life quality, the average value in group one was 4 
and in group two it was 3.5. Regarding question 2 (in 
Table 2 marked as WHOQOL Ques. 2), which con-
cerned individual self-perception of health, the aver-
age value in group one was 3.31, and in group two it 
was 3.43 (Table 2).

On the basis of the results obtained from the 
WHOQOL-Bref Quality of Life questionnaire, the arith-

metic mean for the particular domains from the individ-
ual items that a given domain includes was calculated. 
Group one obtained the highest arithmetic values in 
“Social relationships” and equaled 15.7. As far as the 
second group is concerned, the highest value was ob-
tained in “Environment” and it equaled 15.2 (Figure 2).

Having analyzed the answers to question number 1, 
concerning the assessment of life quality, it was noted 
that 23% of women from both groups are happy with 
their life quality. A total of 3% of women from group one 
and 7% of women from group two were unhappy with 
their quality of life. There was no woman who was very 
unhappy with her quality of life among all the women 
that took part in the research (Figure 3).

Figure 1. Score averages on a [4–20] scale in four life quality domains in both compared age groups 
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Table 2. Characteristics of life quality on the basis of the WHOQOL-Bref Quality of Life questionnaire for groups I and II

Variable

Quality of 
Life

WHOQOL
Ques. 1.

WHOWOL
Ques. 2

Quality of 
Life

WHOQOL
Ques. 1.

WHOWOL
Ques. 2

Group I (75–79 years) Group II ( 80–84 years)

Average 93.94 4.00 3.31 96.36 3.50 3.43

Standard deviation 23.081 0.894 0.946 10.853 0.855 1.089

Median 100.50 4.00 4.00 92.00 4.00 4.00

Upper quartile 108.00 5.00 4.00 106.00 4.00 4.00

Lower quartile 88.00 3.50 3.00 89.00 3.00 2.00



– 65 –

Assesment of life quality with regard to fitness and physical activity among residents of a nursing home in Wroclaw

Figure 2. Women’s responses to the question: “How satisfied are you with the quality of your life?”
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Figure 3. Women’s responses to the question: “How satisfied are you with your health?”
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Having analyzed the answers to question number 
2, concerning the assessment of health, it was noted 
that 30% of women from group one and 20% of women 
from group two were unhappy with their health – 7% 
from group one and 13% from group two (Figure 4).

After the analysis of results, no substantial differ-
ences concerning the quality of life among the groups 
tested were noted (Table 6).

Having assessed physical activity of the residents 
of the nursing home, it was noted that the average val-
ue of the Physical Activity Indicator (Table 3 marked as 
PAI) in the fi rst group equaled 3,609.3 kcal, and in the 
second group it equaled – 3,052.77 kcal. The results 
indicate that the average value of weekly energy ex-
penditure associated with physical activity is higher for 
women from group one (Table 3).

Separate analysis of individual questions from the 
Paffenbarger Questionnaire was also conducted. The 
average value of answers for question number 1, which 
concerned daily walking distance for the fi rst group, 
equaled 1,278.35 kcal, while for the second group it 
equaled – 1,023.31 kcal. Analyzing the answers given 

to question number 3 concerning the number of fl ights 
of stairs the respondents climb on a typical day, it was 
noted that the average value for the fi rst group equaled 
96.25 kcal, and for the second group it was – 64 kcal. 
For question number 8, which concerned different 
kinds of activities done during the week, the aver-
age value equaled 23,568.75 kcal for group one and 
20,282.14 kcal for group two.

Analysis of the signifi cance of differences between 
the groups showed that the type of activity done on 
a daily basis was important. Moreover, women from the 
fi rst group had higher total weekly energy consumption 
(Table 6).

The overall characteristics of fi tness of women who 
took part in the Senior Fitness Test are shown in Tables 
4 and 5.

It was noted that the average value in the 8-Foot 
Up-and-Go test was signifi cantly lower in the fi rst 
group and equaled 6.98 s, which means that women 
from this group had better complex coordination. The 
average value for the Chair Sit-and-Reach test was sig-
nifi cantly bigger in the fi rst group and equaled 12.44 

Table 3. Characteristics of physical activity on the basis of the Paffenbarger Questionnaire 

Variable

Paffen. 
Ques. 1

Paffen. 
Ques.3

Paffen. 
Ques.8 PAI Paffen. 

Ques.1
Paffen. 
Ques.3

Paffen. 
Ques.8 PAI

Group I (75–79 years) Group II (80–84 years)

Average 1,278.35 96.25 23,568.75 3,609.30 1,023.31 64.00 20,282.14 3,052.77

Standard deviation 736.814 81.773 3,909.556 622.619 727.435 81.765 3,479.810 532.644

Median 1,213.60 70.00 23,700.00 3,609.30 828.80 42.00 20,550.00 3,060.10

Upper quartile 1,420.80 182.00 26,700.00 4,122.80 1,184.00 84.00 22,950.00 3,552.30

Lower quartile 828.80 28.00 20,400.00 3,057.40 710.40 0.00 16,950.00 2,548.30

Table 4. Characteristics of fitness on the basis of the Senior Fitness Test for group I

8-Foot 
Up-and-Go 

test
[s]

30-second 
Chair Stand 

test
[n]

Arm Curl test
[n]

Chair Sit-and-
-Reach test

[cm]

Back Scratch 
test
[cm]

6-minute 
Walk test

[m]

Group I (75–79 years)

Average 6.98 12.44 12.81 –4.75 –10.44 472.56

Standard deviation 0.923 2.065 1.559 5.791 7.728 72.631

Median 6.86 13.00 13.00 –6.00 –10.00 455.25

Upper quartile 7.43 14.00 13.00 0.00 –5.00 492.00

Lower quartile 6.41 11.50 12.00 –9.50 –12.00 421.25
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reaches, which means that women from this group had 
a stronger lower body. In the Arm Curl test which in-
forms about the strength of the upper body, the aver-
age number of curls was bigger in the fi rst group and 
equaled 12.81. The results of the Chair Sit-and-Reach 
test differed to a very small extent in the two groups. 

The average value was 4.75 cm for group one and 5.21 
cm for group two. The results obtained in this test sug-
gest very low body fl exibility of the women participating 
in the study, especially those in group two. The average 
result of the Back Scratch test in the fi rst group equaled 
10.44 cm, while in group two it was 7.07 cm. The results 

Table 5. Characteristics of fitness on the basis of the Senior Fitness Test for group II

8-Foot Up-
-and-Go test

[s]

30-second 
Chair Stand 

test
[n]

Arm Curl test
[n]

Chair Sit-and-
-Reach test

[cm]

Back Scratch 
test
[cm]

6-minute 
Walk test [m]

Group II ( 80–84 years)

Average 8.42 10.93 11.07 –5.21 –7.07 410.11

Standard deviation 1.206 1.592 1.385 6.015 6.522 48.176

Median 8.04 10.50 10.50 –5.00 –5.50 404.50

Upper quartile 9.13 12.00 12.00 0.00 0.00 436.00

Lower quartile 7.67 10.00 10.00 –7.00 –13.00 383.00

Table  6. Significant values between both age groups

Variable

Mann-Whitney U test
Marked results are significant with < .05000

Sum. rang
Group 1

Sum. rang
Group 2 U Z P

Age 136.0000 329.0000 0.0000 –4.63512 .000004

Height 284.5000 180.5000 75.5000 1.49654 .134514

Body mass 261.5000 203.5000 98.5000 0.54042 .588910

BMI 247.0000 218.0000 111.0000 –0.02079 .983417

Paffenbarger’s Q.–Q. 1 279.5000 185.5000 80.5000 1.28869 .197508

Paffenbarger’s Q.–Q. 3 276.5000 188.5000 83.5000 1.16398 .244435

Paffenbarger’s Q.–Q. 8 304.0000 161.0000 56.0000 2.30717 .021046

Physical Activity Indicator 298.0000 167.0000 62.0000 2.05774 .039616

8-Foot Up-and-Go test 170.0000 295.0000 34.0000 –3.22172 .001274

30-second Chair Stand test 305.5000 159.5000 54.5000 2.36952 .017812

Arm Curl test 312.0000 153.0000 48.0000 2.63973 .008298

Chair Sit-and-Reach test 246.5000 218.5000 110.5000 –0.04157 .966841

Back Scratch R test 218.5000 246.5000 82.5000 –1.20555 .227994

Back Scratch L test 239.5000 225.5000 103.5000 –0.33256 .739463

6-minute Walk test 312.0000 153.0000 48.0000 2.63973 .008298

Quality of Life 255.0000 210.0000 105.0000 0.27021 .787000

Physical domain 261.0000 204.0000 99.0000 0.51963 .603321

Psychological domain 282.0000 224.0000 109.0000 0.62971 .714312

Social relationships 288.0000 231.0000 114.0000 0.71847 .881751

Environment 269.0000 208.0000 103.0000 0.56854 .707431
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may suggest that women from group two have better 
upper body fl exibility than those from group one, but the 
difference was not statistically important. The average 
walking distance of the 6-minute Walk test was signifi -
cantly bigger in group one – 427.56 m, while in group 
two it equaled 410.11 m (Tables 4, 5, 6).

To sum up, it is worth emphasizing that signifi -
cance analysis with means of the Mann-Whitney U 
test showed statistically important differences when it 
comes to the Physical Activity Indicator, complex co-
ordination ability, upper and lower body strength, and 
the level of aerobic fi tness (Table 6). Moreover, analy-
sis of correlations with the use of the Spearman’s rank 
correlation coeffi cient showed the biggest correlation 
between the physical activity level and the upper and 
lower body strength in group one, while in group two 
the physical activity level correlated with complex coor-
dination the most (Table 7).

Discussion 

A great deal of research has been done in the fi eld of 
life quality, physical activity and fi tness, having the im-
portance as well as the timeless and universal charac-
ter of these notions in mind.

The results of the research conducted among fe-
male residents of a nursing home in Wroclaw are the 
basis for consideration concerning their life quality. 
After the analysis, it was noted that the quality of life in 
both groups was fairly good. No substantial difference 
in life quality between groups was noted. The overall 
life quality was higher in the second group. Bręczewski 

in his research concerning the life quality of disabled 
residents of a nursing home noted that their sense of 
life quality is greater than that of non-disabled persons 
[17]. This result negates both the suggestions from the 
literature, as well as the stereotypical views, that the 
life quality of disabled persons should be signifi cantly 
lower. It may be concluded that the disabled, as well 
as elderly persons, rarely set goals for themselves 
and they expect less from themselves and from other 
people around them [17]. Both groups, elderly residents 
and disabled residents of the nursery homes, were very 
happy as far as the comparison of the following walks of 
life was concerned: safety, home environment, accom-
modation, and standard of living. It may be the result of 
changes that occur in institutions of this kind and which 
should lead to an improvement the life conditions of 
their residents [17, 18].

A very complicated and often discussed problem 
in literature is self-satisfaction with life, in a global and 
partial aspect, which comprises satisfaction from all life 
domains respectively [19]. As far as the global aspect is 
concerned, women were mostly satisfi ed with the qual-
ity of their lives. This result may be compared to the 
result obtained by Wolońska concerning the life qual-
ity of persons living in the Lower Silesian Voivodeship. 
Persons who participated in the study were mostly sat-
isfi ed with their lives. Moreover, persons living in the 
Lower Silesian Voivodeship aged 60 years and older 
were more satisfi ed with their lives than persons aged 
45–59 years [20].

As far as the question concerning the self-per-
ception of one’s health is concerned, residents of the 

Table 7. Correlation between physical activity and fitness among both groups

Variable

The Spearman’s rank correlation coefficient
Marked results are significant with < .05000

Group I (75–79 years) Group II (80–84years)

Paffen 
Q1

Paffen 
Q3

Paffen 
Q8 PAI Paffen 

Q1
Paffen 

Q3
Paffen 

Q8 PAI

8-Foot Up-and-Go test –.4540 –.0060 –.3005 –.3628 –.2988 –.2558 –.5894 –.6205

30-second Chair Stand test .4433 .4589 .5262 .5694 .3380 .3384 .2367 .2654

Arm Curl test –.2965 –.2684 –.3998 –.3638 .3300 .4502 .0788 .1016

Chair Sit-and-Reach test .1237 .0591 .1498 .1829 .1685 .0035 .0656 .0848

Back Scratch R test –.0015 –.0525 –.1996 –.1350 .3533 .1317 .4760 .4900

Back Scratch L test .0822 –.0499 –.2409 –.1429 .4137 .0273 .4950 .4978

6-minute Walk test .2939 .0900 .2068 .3282 .4165 .3730 .3219 .3099
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nursing home were mostly satisfi ed with their health. 
As many as 32.6% of the elderly persons living in the 
Lower Silesian Voivodeship answered that they are 
rather unhappy with their health. Thus, the satisfac-
tion level concerning their health is not consistent with  
satisfaction concerning their life quality, and as a result 
the state of health may not have a very big impact on 
the assessment of life quality [20]. On the other hand, 
when it comes to individual research conducted in the 
nursing home, one may note that a substantial corre-
lation between health and life quality exists. Women 
who participated in the study answered both questions, 
concerning life quality and health, positively. Moreover, 
they stressed that their state of health is very important 
when it comes to the overall assessment of their life 
quality.

In the partial aspect, individual life aspects are 
distinguished, which may be of bigger or smaller im-
portance for a given person. These domains build up 
a hierarchical system with some issues being more, 
less, or not important at all [21]. In the questionnaire 
used, the following domains were examined: physical, 
mental, environmental, and social relationships. The 
average result for the physical domain was similar in 
both age groups. In comparison to other domains and 
in terms of averages obtained, the physical domain ob-
tained the lowest average value in both groups. It may 
show that elderly persons lack strength and energy, 
feel pain and discomfort more often, have diffi culties 
performing daily activities, and as a result of growing 
health problems, become more and more dependent 
on medicines. The average result in the psychological 
domain was considerably higher in group one than in 
group two. It may suggest that concentration, memory, 
and thinking processes decrease with age. In the do-
main concerning social relationships, similarly to psy-
chological domain, group one’s average results were 
higher than the results of group two. It may suggest 
that younger people are more interested in relations 
with others, while elderly persons, as a result of their 
age and health problems, prefer to spend their time in 
the company of people they know well: friends, fam-
ily, or on their own. In the environmental domain the 
results obtained were nearly the same. The results ob-
tained from the analysis of domains may be compared 
to a research concerning the hierarchy of elderly per-
sons. Research showed that health is in the top position 
in this hierarchy, which is understandable, taking the 
growing number of health problems into consideration 
[21]. Female residents of the nursing home said that 

health is the most important factor, as far as the quality 
of their life was concerned. Physical activity is one of the 
basic factors conditioning health and life quality [4]. The 
results obtained with the Paffenbarger Questionnaire 
are the basis for considerations on the topic of the nurs-
ing home residents’ health. Having analyzed the data 
it was noted, that women from the fi rst group (75–79 
years) had a higher physical activity level. The research 
conducted by Pędraszewska showed, that women over 
50 years, spending their leisure time actively, said that 
physical activity had a very big impact on their vitality 
as well as their effi ciency and fi gure [22]. On the other 
hand, the research conducted by Stroch-Uczciwek and 
co-workers on a group of patients over 65 years with 
ischaemic heart disease, showed that their physical ac-
tivity before and after the coronary artery bypass graft 
was not higher than 1,000kcal/week and concerned 
light exercises connected with small household chores 
[23]. The value was considerably lower than the results 
obtained in the nursing home – 3,331 kcal/week.

Taking part in different kinds of exercises has 
a considerable impact on a broadly understood level 
of fi tness. Fitness assessment by means of the Senior 
Fitness Test was a very successful method of measur-
ing the functional effi ciency of women aged 75–84 
years. Despite some negligence concerning physical 
activity shown in the analysis, most of the residents 
obtained results from the Senior Fitness Test within 
the normal range. Comparing the test results with the 
American norms [24], it was observed that all of the 
women from group one obtained the results within the 
normal range in the 30-second Chair Stand test. When 
it comes to other tests: the Arm Curl test and 8-Foot Up-
and-Go test, the majority of women who participated in 
the study also obtained results within the normal range. 
Analyzing the results obtained in the second group, it 
may be concluded that the residents obtained the best 
results in the 30-second Chair Stand test and the Arm 
Curl test. As many as 92% of women obtained results 
within the normal range. Moreover, as many as 64% of 
women who took part in the study obtained results with-
in the normal range in the 8-Foot Up-and-Go test. This 
means that the residents from both groups obtained the 
satisfactory results within the American normal range in 
the 8-Foot Up-and-Go test, the 30-second Chair Stand 
test and the Arm Curl test. On the basis of this, it may 
be concluded, that residents’ upper and lower body 
strength and balance was at an optimal level and did 
not differ considerably from the norms. Moreover, some 
statistically important differences concerning the above 
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mentioned tests were noted. Residents from both groups 
obtained the lowest results, which differed considerably 
from the American normal ranges in the Chair Sit-and-
Reach and Scratch Back tests. These tests inform about 
upper and lower body fl exibility. Low results in both 
groups may suggest that with years, tendon and muscle 
fi ber as well as articular capsules undergo fi brosis and 
become more rigid. The 6-minute Walk test was used 
to measure aerobic endurance in which 75% of women 
from group one and 72% of women from group two ob-
tained results within the normal range, that is 385–540 
m for group one and 430–585 m for group two. Harada 
and co-workers showed that elderly persons living on 
their own in the United States cover a walking distance of 
496.5 m in 6 minutes [25]. The women who took part in 
research conducted by Thomas covered the distance of 
392 m in 6 minutes, while for men the distance was 417 
m [26]. Rożek and co-workers stated that exercises dur-
ing rehabilitation treatment signifi cantly improve fi tness 
level and exercise tolerance among elderly persons. 
Analysis of the results of the 6-minute Walk test showed 
a considerable improvement of distance covered by both 
men and women [27].

Regular physical activity should become an inher-
ent part of our lives. An adult person should exercise 
at least 30 minutes a day. It is very important when it 
comes to elderly persons. Low activity level may have 
a signifi cant impact on being susceptible to civilization 
disease. A person who exercises regularly, no matter 
when he/she started exercising, after only two years 

of training, may signifi cantly improve his/her physical 
effi ciency [22]. In their research, Nowak and Woitas 
-Ślubowska showed that one year of exercise resulted 
in a signifi cant improvement of fi tness in a group of 
women who exercised lightly [28]. After the analysis 
of our own research and the research conducted by 
others, it may be concluded that physical activity and 
fi tness are refl ected in our health, which in turn, condi-
tions the quality of our lives.

Conclusions

1. The fi rst group (75–79 years) had signifi cantly 
greater physical activity than the second group 
(aged 80–84).

2. Activity level is connected with fi tness level. Both 
the physical activity level and fi tness level were 
higher in the fi rst group (75–79 years).

3. The biggest correlation between physical activity 
level and strength of lower body parts was noted in 
group one. When it comes to group two, the physi-
cal activity level correlated with complex coordina-
tion the most.

4. The tendency concerning the higher overall satis-
faction of life level was noted in group two, meaning 
people over 80 years.

5. No signifi cant correlations between life quality and 
fi tness were noted.

6. No signifi cant correlations between life quality and 
physical activity were noted.
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Summary

The purpose of the work. The purpose of the study was to determine the importance of physical activity 
in the leisure time structure of women who participated in club fitness classes. 

Material and methods. Study participants comprised 489 women who regularly practiced in 14 fitness clubs 
in selected cities in the eastern Poland: Bialystok, Siedlce, Biała Podlaska, Lublin, Rzeszow and Tarnobrzeg. The 
research was based on a diagnostic survey conducted in the form of a questionnaire.

Results and conclusions. The results of this study allow us to draw a variety of conclusions. In the leisure 
time structure of women who regularly participate in fitness classes, physical activity is of high importance. The 
amount of time respondents spend on physical activity depends on their age and BMI, but does not statistically 
depend on respondents’ education, marital status or number of children they have. The most popular sports 
skills possessed by the respondents are cycling, volleyball, swimming and ice skating.
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 SUMMARY    

Introduction

Physical activity is commonly considered to be one 
of the most important elements of a healthy lifestyle, 
an evaluation criterion of health in all its aspects and 
a means of improving quality of life. Numerous scien-
tifi c research papers [1–4] and other studies have con-
fi rmed this statement.

In the majority of countries in the world, including 
Poland, the physical activity of citizens has ceased to be 
a person’s individual concern. It has become an impor-
tant issue and an objective of state policy that requires 
constant monitoring and diagnosis [5–7]. The prevailing 
model of engaging in recreation mostly for pleasure, en-
tertainment and fun is currently changing into the belief 
that undertaking such activities is necessary throughout 
populations [5, 8]. Research on physical activity of dif-
ferent demographic and socio-professional groups is 
relevant from the point of view of public health. Polish 

studies concerning the participation of citizens in physi-
cal recreation are usually conducted independently from 
each other and by researchers from various scientifi c 
disciplines. This leads to differences in terminology and 
methodology. Moreover, this makes it more diffi cult to 
compare results and following trends [5]. 

The analysis of results of studies completed in the 
last decade shows that the percentage of Polish citi-
zens characterized by low physical activity is decreas-
ing. The process is slow and its course is different in 
various social groups [5].

The Bridging study conducted in 2001 indicates 
that as many as 70% of Polish citizens do not perform 
physical exercise regularly [9]. According to the results 
of the WOBASZ project [10], the Eurobarometer survey 
conducted in 2004 [11] and the data obtained by the 
Central Statistical Offi ce [12], the number of Polish peo-
ple not regularly undertaking physical activity equals, 
respectively, 50%, 46% and 28%.
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The results of scientifi c research [5, 9, 10, 13–17] 
indicate that despite these positive changes regular 
physical activity is very slowly becoming established in 
leisure time structure of Polish citizens, especially with 
women and elderly people.

Physical activity of women has been researched in 
numerous scientifi c studies. A review of the literature 
on this subject shows that the issues most frequently 
investigated in the studies were health aspects of 
physical activity, women’s interests and recreational 
skills, the importance of physical recreation in the 
leisure time structure of women, reasons for partici-
pation and social determinants of physical activity of 
women, etc.

According to these studies, the level of physical 
activity of Polish women is still not satisfactory despite 
certain positive changes. Women show less interest 
in physical recreation than men at all stages of life. 
Physical recreation is almost the least important in the 
leisure time structure of women [9, 18, 19].

For women living in the 21st century, physical recre-
ation is a necessity as it allows them to increase physi-
cal fi tness and capacity and improve their overall health 
condition. As a result, it creates opportunities for better 
self-fulfi llment in many areas of life, improving physical 
and mental states and raising self-esteem.

A contemporary woman, who often performs many 
professional, family and social roles, should have a high 
level of psychophysical fi tness. This can be achieved 
through regular physical activity.

Modern civilization causes changes in attitudes dis-
played by women. Moreover, it gives rise to new needs, 
including in the area of leisure time. Social and cultural 
transformations, technological progress as well as the 
fashion for a healthy lifestyle have a large infl uence on 
the attitude of women towards their own bodies, health 
and forms of spending leisure time. A woman who takes 
care of her looks and is rested, fi t and full of energy leads 
successful and enjoyable professional and family life.

Research conducted at the end of the 20th century 
and beginning of the 21st century showed an increase in 
the percentage of women convinced that professional 
status and the chance of fi nding employment were not 
only infl uenced by acquired skills but also by a fashion-
imposed image. According to the research conducted 
by Guszkowska [20], Kuźmińska [21], Rogacz-Mańka 
[22], etc., this belief motivated them to achieve the ideal 
of a modern woman.

Fitness classes have become a fashionable form 
of recreation, one that is preferred by women. As a re-

sult, the demand for this kind of activity is increasing. 
Fitness clubs, which are nowadays developing dynami-
cally, strive to satisfy the needs and tastes of contem-
porary women. The clubs offer a wide range of classes 
that match the interests of participants and are ad-
justed to their abilities. The clubs take modern tenden-
cies in physical recreation into account. They promote 
a healthy lifestyle and not only focus on improving the 
body and increasing its aesthetic values, but also on 
building health and maintaining psychophysical fi tness 
at the highest possible levels [23].

Despite numerous studies, knowledge about the 
physical activity of women is still incomplete. The lit-
erature noticeably lacks in-depth analyses of women’s 
attitudes towards new trends and forms of physical rec-
reation and their preferences concerning these forms, 
as well as detailed analyses of physical activity under-
taken in leisure time by women who regularly partici-
pate in classes organized by fi tness clubs. 

The aim of this study was to determine the impor-
tance of physical activity in the leisure time structure of 
women who participated in fi tness classes.

Prior to conducting the research, we made the as-
sumption that women who regularly participate in fi t-
ness classes engage in physical activities during their 
leisure time and that in the structure of this time, these 
activities are of high importance.

The aim of the study was achieved and the adopted 
hypothesis was verifi ed by obtaining answers to the fol-
lowing research questions:
1. What forms of recreation do respondents undertake 

apart from participating in classes conducted by fi t-
ness clubs?

2. What is the relative importance of physical activ-
ity among other forms of spending leisure time in 
which the respondents engage?

3. How much time per a week do the respondents 
spend engaged in physical activity?

4. What sports and recreational skills do the respon-
dents have and which do they use during leisure 
time?

Material and methods

The study participants comprised 489 women who 
regularly exercised in 14 fi tness clubs in selected cities 
of eastern Poland: Białystok, Siedlce, Biała Podlaska, 
Lublin, Rrzeszów and Tarnobrzeg. An e-mail asking for 
permission to conduct the research was sent to all 44 
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clubs operating in these cities. The study was only con-
ducted in clubs that granted permission.

The selection of study participants was purposive. 
The research group included all women who had been 
regularly exercising for at least a year and who attend-
ed fi tness classes on the day of the study. The inter-
viewees were chosen at random. From the overall list of 
women attending each of the fi tness clubs, one in fi ve 
were selected for the interview. 

The research was based on a diagnostic survey 
conducted in the form of a questionnaire prepared by 
the authors. The survey included detailed study ques-
tions. Additional information was obtained through in-
terviews. The interviews were based on the prepared 
questionnaire and their purpose was to conduct a more 
in-depth analysis of the research subject as well as 
verify the respondents’ answers to the questions in the 
survey. 

The research results were subjected to statistical 
analysis. Empirical distribution of analyzed features is 
presented in Tables and Figures. Due to the quantita-
tive character of the researched features, the analysis 
of leisure time structure was based on stratum weight. 
The chi-square test of independence was applied to 
determine statistically signifi cant relationships between 
the features measured with a nominal scale, assuming 
that P < 0.05.

The women who had been taking part in fi tness 
classes for one to two years constituted the highest 
percentage (51.96%) of respondents. A much lower 
number of women had been attending fi tness classes 
for four to six years (12.99%), and greater than six 
years (4.54%). The participants of the classes in the 
researched clubs were usually young women aged be-

tween 25 and 34 (44.6%), and under 25 (35.8%). A very 
small group of respondents comprised of women over 
the age of 45 (4.9%). The number of respondents who 
held a Master’s degree equaled 43%; 24% of the re-
spondents attending the fi tness clubs had a Bachelor’s 
degree. The women with high-school education con-
stituted the majority of the study participants (30.5%). 
More than half of the women exercising in fi tness clubs 
were unmarried (57.5%). Moreover, 37.8% of the at-
tending women were married, 3.7% were divorced and 
1.0% were widowed. The majority of the respondents 
did not have any children (60.2%). The women who had 
one, two, or three or more children constituted 19%, 
14%, and 5.5%, respectively. 

Results

The conducted research shows that the respondents 
most often spend their leisure time meeting with friends 
(66.2%) and engaging in physical activity (62.5%) 
(Figure 1).

The popularity of listening to music (50.4%) and 
reading (40.4%) is also noteworthy.

Analysis of information obtained through the inter-
views indicates that the respondents prefer physical 
activities such as gymnastics (fi tness), cycling, dancing 
walks, swimming as well as team games. 

Respondents’ physical activity was analyzed ac-
cording to assumed independent variables: age, 
marital status, education, number of children and BMI 
index. 

On the basis of the analysis of research results 
(Table 1), we established that 46% of the surveyed 
women spend from three to four hours per week on 

Figure 1. Forms of spending leisure time by female respondents
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physical activity; 20.6% from one to two hours and 
33.3% fi ve and or more hours.

The analysis of the research results (Figure 2) 
showed that the relationship between the age of the 

respondents and the time devoted to physical activity 
during a week (χ2 = 21.69; df = 6; P < 0.05) is statis-
tically signifi cant. The revealed relationship is weak 
(Cramér’s V equals 0.15). The women aged 25–34 
and under 25 years spend the highest number of 
hours per week on physical activity, that is, more than 
four hours per week (39.0% and 32.6%, respectively). 
Women aged 45 and older dedicate the least amount 
of time per week to physical activity (between one and 
two hours).

On the basis of the analysis of the research results 
(Figure 3), we determined that the amount of time that 
the respondents spend on physical activity per week 
is related to their BMI value. The BMI index (i.e. the 

Table 1. Number of hours per week spent by female respondents 
on physical activity

Number of hours N %

1–2 101 20.6

3–4 225 46.0

5 or more 163 33.3

χ2 = 21.69;  df = 6; p < 0.05            

Figure 2. Number of hours per week spent by female respondents on physical activity depending on age 

Figure 3. Number of hours per week spent by female respondents on physical activity depending on BMI
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Quetelet index) is calculated by dividing body mass 
expressed in kilograms by the square of body height 
expressed in meters.

According to A. Szczeklik [24], the BMI values in 
adults indicate:
– Very severely underweight, BMI under 15;
– Severely underweight (usually caused by serious 

illness or anorexia), BMI 15.1–17.4;
– Underweight, BMI 17.5–18.5;
– Normal weight, BMI 18.5–24.9;
– Overweight, BMI 25.0–29.9;
– Obesity Class I, BMI 30.0–34.9;
– Obesity Class II, BMI 35.0–39.9;
– Obesity Class III, very severe obesity, BMI over 40.0. 

According to the research, overweight and obese 
women dedicate less time to physical activity than 
other respondents. In the group of researched women, 
38.33% spend 1–2 hours per week on exercise. The 
women with BMI indicating normal weight and those 
who are underweight spend much more time engaging 
in physical activity. 

According to the results of the conducted research, 
the number of hours that respondents spend on physi-
cal activity does not statistically depend on their educa-
tion, marital status or the number of children they have. 
The following data are presented in Figures 4, 5 and 6. 

To achieve the research aim, it was important to ob-
tain information about the respondents’ sports skills.

Figure 4. Number of hours per week spent by female respondents on physical activity depending on education

Figure 5. Number of hours per week spent by female respondents on physical activity depending on marital status
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Analysis of the study results showed that cycling 
(declared by 95.1% of women) is the most common 
sports and recreational skill of the respondents. A large 
number of respondents declared that they had the fol-
lowing skills: dancing (71.4%), swimming (64.8%) and 
playing volleyball (68.6%). Of the surveyed women, 
58.6% can ice skate, 45.6% can ski and 35.6% can ca-
noe. The smallest number of women declared that they 
can windsurf (16.6%), snowboard (14.7%), ride horses 
(19.4%) or sail (20.7%). 

According to the study, a large percentage of 
the respondents do not use their sports skills dur-
ing leisure time. This primarily concerns water sports 
(windsurfi ng, canoeing and sailing), winter sports 
(skiing and ice skating), as well as table tennis and 
team games. The respondents most frequently use 
the following sports skills in their leisure time: cycling 
(73.3%), dancing (54.3%), swimming (49.2%), play-
ing volleyball (35.3%), ice skating (22.1%) and ski-
ing (21.3%). Other sports skills that the respondents 
mentioned as possessing and using are in-line skat-
ing, rock climbing and scuba diving. Detailed data are 
presented in Figure 7. 

The conducted interviews allow us to conclude that 
the respondents use their sports and recreational skills 
only to a small degree mainly due to fi nancial reasons 
and because of poorly developed sports infrastructure 

in their cities, i.e. lack of swimming pools, tennis courts, 
and publicly available halls, fi elds or other facilities. 
Despite the fact that the market for recreational ser-
vices in Poland is expanding, the state of sports infra-
structure and the quality of recreational services found 
in the cities of eastern Poland (where the research was 
conducted) is not satisfactory.

To achieve the aim of the study, it was important 
to obtain information concerning the respondents’ opin-
ions about the role of physical activity. Collecting this 
data was possible due to the conducted interviews, 
according to which the majority of interviewed women 
recognize the importance of physical activity in increas-
ing physical fi tness (59.7%), improving health (54.3%) 
and keeping a proportional fi gure (52.7%). Many wom-
en emphasized the opportunity to participate in social 
meetings (42.7%), satisfying the need for physical exer-
cise (32.1%) and improving mental and physical state 
(29.7%). 

Discussion

According to Biernat, it is diffi cult to compare the physi-
cal activity of Polish people with the physical activity of 
the citizens of other European countries. The reason 
for this is the lack of compatible international research. 
Studies carried out in the European Union are diffi cult 

Figure 6. Number of hours per week spent by female respondents on physical activity depending on number of children
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to compare, as confi rmed by the authors of COMPASS, 
who upon verifying reports from other countries for their 
own project, concluded that not even two of the stud-
ies were methodologically identical [5]. Despite these 
diffi culties, a comparison of physical activity between 
Poles and people living in other countries was carried 
out in several projects: Bridging the East-West Health 
Gap [9] and the Eurobarometer [11].

A comparison of the physical activity of Polish 
citizens with the results of the Eurobarometer survey 
[26] was also carried out by M. Piątkowska [27]. The 
analysis of the survey indicates that the participation 
of Polish people in physical recreation is poor in com-
parison to the people living in other EU countries. In 
the survey referenced above concerning the participa-
tion in “sport for all” of the citizens of the 25 EU coun-
tries, the data report that 38% of respondents regu-
larly engaged in physical recreation (no less than once 

a week). Physical activity is the highest in Scandinavian 
countries (75% of Finns; 72% of Swedes). Interviews 
conducted with almost 27,000 people (1,000 from each 
country) show that Poles relatively rarely undertake 
physical activity. In total, 49% of the respondents (39% 
in the EU, on average) stated “never” in response to the 
question about how often they exercise.

According to the latest Eurobarometer survey, 9% 
of EU-27 citizens (6% of Polish citizens) regularly en-
gage in sport for all (at least 5 times per week); 31% 
of people living in EU countries (19% of Polish people) 
perform exercise 1–2 or 3–4 times per week; 21% of 
EU citizens (24% of Polish citizens) exercise rarely (1–3 
times a month or less) [26]. 

Studies conducted by many authors indicate that 
the level of physical activity depends on education, i.e. 
the higher the level of education, the higher the physical 
activity [16, 28–30, et al.].

Figure 7. Possessed and used sport and recreational skills of the female respondents
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According to the research by Kostka, 33% of women 
with higher education, 20% with high-school education, 
10% with vocational education and only 4% of women 
with primary education regularly participate in physical 
recreation [30]. The authors referenced earlier in this 
paper have obtained similar results. Our study yielded 
results that are different from the results of the afore-
mentioned studies and those obtained by Lipowski [16], 
Parnicka [25] and Kozdroń [17].

Similar to the countries of Western Europe, the 
physical activity of women in Poland is determined by 
their age [5], i.e. its level decreases with age. Young 
women (aged 15–24) are the group that participates in 
recreational activities most frequently (61%), followed 
by the age group 25–39 (up to 44%), the age group 
40–54 (up to 40%), the age group 55–69 (up to 33%), 
and the age group of 70 years or more (up to 22%). Our 
study has also confi rmed these fi ndings.

The research results allowed us to verify the adopt-
ed hypothesis, which was confi rmed. Regular (at least 
once per week) participation in fi tness classes motivates 
the respondents to undertake more physical activity in 
their leisure time. They prefer physical recreation which 
is of high importance among other forms of spend-
ing leisure time. Similar conclusions were reached in 
studies by Biernat [5], Parnicka [25], Lipowski [16] and 
Maszorek-Szymala et al. [31]. Imposed standards re-
garding the perfect fi gure are a model that women try 
to follow, often at any cost. An increasing number of 
women are taking better care of their bodies by attend-
ing fi tness clubs, spa centers, participating in individual 
health training, etc. 

The results of our research concerning sports 
and recreational skills of respondents are similar to 
those obtained in studies conducted by other authors. 
According to the majority of research centers, e.g. the 
Public Opinion Research Center (Polish: CBOS), and 
researchers [5, 16, 25], cycling is the most popular form 
of recreational activity performed during leisure time. 
CBOS reports that 12–18% of Polish people cycle reg-
ularly [30,29]. Apart from cycling, regularly performed 
physical activities include different forms of gymnastics. 
According to CBOS and the Central Statistical Offi ce, 
the number of respondents engaging in gymnastics re-
spectively equals 30% [30] and 28.3% [32]. Swimming 

and team games are forms of spending leisure time 
chosen by 23.6% and 22% of the respondents, respec-
tively. Biernat reports that 19% of Polish women play 
volleyball, 22.5% play other team games, 23% swim 
and 12.4% run [5]. Summer sports, winter sports and 
horseback riding are considered to be elite sports. 
People living in EU countries prefer to engage in forms 
of physical activity such as going on walks, dancing or 
gardening rather than participating in classes organized 
by clubs. Of the respondents, 27% from the EU (26% 
from Poland) regularly participate in classes organized 
by clubs, 38% of the respondents from EU (34% from 
Poland) attend such classes quite frequently, 20% of 
the surveyed EU citizens (19% of Polish people) rarely 
take part in organized forms of physical activity and 
14% of the EU citizens (17% of Polish citizens) have 
never engaged in such forms of physical activity.

German and Austrian citizens prefer classes or-
ganized by clubs: 61% of German citizens and 57% of 
people living in Austria are members of clubs offering 
sports and recreational classes.

The results of our research, as well as the data ob-
tained by other authors including Winiarski [33], Garstka 
[34], Kozdroń [17], etc., indicate that healthy behavior is 
becoming more popular and that an increasing num-
ber of people pay greater attention to physical fi tness. 
Furthermore, physical activity is starting to be consid-
ered as an important element of a healthy lifestyle.

Fitness clubs are following the trends and the fash-
ionable image of a woman. They put great emphasis on 
popularizing such benefi ts as an attractive look, a good 
fi gure and good physical condition [16].

The results of our research allow us to draw the fol-
lowing conclusions:
1. Physical activity in the leisure time structure of 

women who regularly participate in fi tness classes 
is of high importance.

2. The amount of time spent by the studied partici-
pants on physical activity per week depends on 
age, but does not statistically depend on their BMI 
value, education, marital status or the number of 
children they have.

3. Cycling, playing volleyball, swimming, and ice skat-
ing are the most popular sports and recreational 
skills that the respondents have and use.
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