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Apstrakt: Za ublazavanje negativnih efekata tehnoloskog razvoja i savremenog
nacina zivota neophodna je primena odgovaraju¢ih modela programa fizicke
aktivnosti  zdravstveno-preventivne usmerenosti. Njihovom primenom se
efikasno utiCe na optimizaciju funkcionalnih sposobnosti, ocuvanju i
unapredenju zdravlja, otklanjanju i ublazavanju zdravstvenih tegoba. U
poslednje vreme nordijsko hodanje kao sportsko-rekreativna aktivnost se koristi
kao zdravstveno-preventivna tehnologija. U ovom istrazivanju uzorak ispitanika
je bio sainjen od ispitanika zenskog pola starosti od 30 do 40 godina. Ukupan
uzorak u istrazivanju ¢inilo je 28 ispitanica (N= 28). Primenjeni eksperimentalni
program nordijskog hodanja, tri puta nedeljno, u trajanju od tri meseca, izazvao
je promene u rezultatima funkcionalnih sposobnosti. Testiranje razlika izmedu
inicijalnog i finalnog merenja efekata funkcionalnih sposobnosti primenjenog
programa pokazuju znacajnu statisticku razliku na nivou znacajnosti p<0,05 kod
svih ispitivanih varijabli (vitalni kapacitet - FVITKP, frekvencija srca u miru -
FFSRCM, radni puls-FFSRCR, sistolni arterijski krvni pritisak - FTASI,
dijastolni arterijski krvni pritisak- FTADI, relativna potrosnja kiseonika - VO2
max, proba Stange- PS, proba Romberga- PR). Cilj istrazivanja je evaluacija
efekata tromesecnog programa nordijskog hodanja na funkcionalne sposobnosti
Zena starosti od 30 do 40 godina.

Kljuéne re€i: nordijsko hodanje, funkcionalna sposobnost, Zenski organizam
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Epoha tehnoloskog progresa savremene civilizacije pored pozitivnog
efekta na razvoj drustva ima niz negativnih uticaja koji se pre svega manifestuju
na psihosomatsko zdravlje i smanjenje funkcionalnih sposobnosti stanovnistva.
Posebno ugroZzenu kategoriju stanovnistva ¢ine Zene. Antropoloske
karakteristike Zzena (funkcionalne, morfoloske, motoricke...) su bioloski
uslovljene i transformisu se pod uticajem sredine i nacinom zivota. Medu
razli¢itim uticajima, sportsko-rekreativne aktivnosti se javljaju kao znacajan
faktor u zivotu savremene zene. Ove aktivnosti treba da budu tako organizovane
da imaju povoljan uticaj na zdravstveno stanje Zena, a pre svega pozitivan efekat
treba da se ispolji kod buducih majki.

Zenski organizam je senzitivan, sloZen biologko-psihofizi¢ki sklop.
Fizicko vezbanje odnosno sportska aktivnost Zena se mora zasnivati na
poznavanju razli¢itosti i specifi¢nosti - anatomskih, fizioloskih, psiholoskih
(Juhas, 2011, 42).

Promena funkcionalnog stanja Zena zavisi od razli¢itih faza menstrualnog
ciklusa. Za vreme menstrualnog ciklusa ne preporuéuju se aktivnosti vezane za
hladenje Zenskog tela (Solodkov, 2001, 263).

Pod funkcionalnim sposobnostima ¢oveka podrazumeva se sistem
funkcionalnih  struktura organskih sistema i njihovo funkcionisanje
(Colakhodzi¢, Rado, 2011, 48).

Istrazivanja funkcionalnog stanja zena pokazuju da usled nedostatka
fizicke aktivnosti organizma dolazi do naru$avanja nervno-refleksnih veza
(Beljavskaja et all, 1964, 43; Volkov, 1990, 56; Novakov,1996, 10; Gravskaja,
1997, 3).

Odgovarajué¢i modeli sportsko-rekreativnih programa kompleksno uticu
na zenski organizam i doprinose razvijanju mehanizma opS$te adaptacije.
Sistematskom  primenom  adekvatnih  sportsko-rekreativnih  programa
usavrSavaju se funkcionalne moguénosti i regulatorni mehanizmi pojedinih
organa i sistema Zenskog organizma.

U poslednje vreme nordijsko hodanje kao sportsko-rekreativna aktivnost
koristi se kao zdravstveno-preventivna tehnologija za otklanjanje i ublazavanje
nervno-psihi¢kih stanja. Ova sportsko-rekreativna aktivnost predstavlja
inovativan aerobni model koji se primenjuje kao rekreativna aktivnost, kao
sredstvo oporavka u kineziterapiji, ali i kao sredstvo za pripremu sportista za
pripremu nordijskih ski trkaca u toku leta. Ova aktivnost izuzetno je popularna
medu starijim rekreativcima kao sredstvo profilakse i aktivhog odmora
(http://kineterapy.ru/nw-rules.html, pristupio 29.11.2016. god).

Americki istraziva¢ Knox je putem komparativne analize uporedivao
opterecenje kod nordijskog hodanja i obi¢nog hodanja kod Zena uzrasta od 17 do
35 godina. Prilikom aktiviranja ruku kod nordijskog hodanja u poredenju sa
obi¢nim hodanjem puls se uvecava, povecava se ventilacija, potros$nja kiseonika

12 I



Nebojsa Jotov, Aleksandar Ivanovski, Dusan Miti¢: EFEKTI ZDRAVSTVENO —
PREVENTIVNOG PROGRAMA NORDISKOG HODANJA NA FUNKCIONALNI STATUS
ZENA STAROSTI OD 30 DO 40 GODINA

i potrosnja energije. Puls se uve¢ava od 17 do 33 otkucaja. Potros$nja energije se
povecéava za 14% (Kantaneva, 2014, 21).

Porcari, Hondrickson, Walter, Tery, Wasko (1997) su sproveli
istrazivanje u kojem su ukljuéili 31 lice - 16 Zena i 15 muskaraca starosti od 19
do 32 godine. Oni su istrazivali potrosnju kiseonika i energije tokom nordijskog
hodanja i hodanja bez Stapova. Istrazivanje je pokazalo da je kod nordijskog
hodanja u odnosu na hodanje bez Stapova potrosnja kiseonika veéa za 23%, a
potrosnja energije za 22%. Rezultati istrazivanja ukazuju i na uvecanje pulsa za
16% (18 otkucaja u minutu) kod nordijskog hodanja u odnosu na obi¢no
hodanje.

Atila, Holopainen i Jokinen (1999) su istrazivali efekat nordijskog
hodanja i tréanja na vratni deo ki¢éme i ramenog pojasa. Oni su putem
istrazivanja miSica EMG metodom utvrdili da je nordijsko hodanje efikasno
sredstvo u cilju ublazavanja tegoba u vratnom i ramenom delu.

Osowski et all. (2010) istrazivali su uticaj nordijskog hodanja na razvoj
snage gornjih i donjih ekstremiteta kod Zena starosti od 60 do 69 godina.

Problem istraZivanja se odnosi na sagledavanje da li i u kojoj meri
tromesecni program nordijskog hodanja uti¢e na promene funkcionalnog statusa
Zena starosti od 30 do 40 godina.

Predmet istrazivanja su promene funkcionalnog statusa zena starosti od
30 do 40 godina koje vode sedentarni nacin zivota pod uticajem programirane
fizi¢ke aktivnosti -nordijsko hodanje.

Cilj istrazivanja je evaluacija efekta tromeseénog programa ciljane
programirane  sportsko-rekreativne  aktivnosti  nordijskog hodanja na
funkcionalne sposobnosti Zena starosti od 30 do 40 godina.

Da bismo ostvarili postavljeni cilj istrazivanja neophodno je da
realizujemo sledece istrazivacke zadatke:

* Prouciti odgovarajucu literaturu koja tretira problematiku funkcionalnih
promena kod primene programirane fizi¢ke aktivnosti-nordijskog hodanja;

e Utvrditi da li ¢e primena programirane fizicke aktivnosti-nordijskog
hodanja dovesti do pozitivnih efekata funkcionalnih sposobnosti ispitanica;

« Utvrditi srednji nivo i varijabilnost funkcionalnih karakteristika na
inicijalnom i zavr$nom merenju kod primenjenog programa;

« Utvrditi stepen homogenosti grupe kod koje je primenjen program
nordijskog hodanja;

+ Utvrditi nivo promena-razlika izmedu inicijalnog i zavr§nog merenja
funkcionalnog statusa primenom t-kriterija Studenta;
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METOD

Na osnovu cilja i predmeta istraZivanja primenili smo sledece metode:

* Eksperimentalni metod sa jednom eksperimentalnom grupom (grupa
nordijsko hodanje). Eksperimentalni faktor realizovao se u okviru tromeseénog
programa (3 x sedmi¢no);

* Metode za procenu opste funkcionalne sposobnosti i metod za procenu
funkcije kardiovaskularnog sistema;

* Teorijska metoda: metod analize sadrzaja;
« StatistiCke metode;

Uzorak ispitanika (N=28) Cinile su Zene starosti od 30 do 40 godina. Na
pocetku eksperimentalnog programa starost ispitanika bila je 35,57 godina.
Ispitivana lica morala su da zadovolje sledeée kriterijume: da nemaju
zdravstvene probleme; da ucestvuju redovno u programu; da su dobrovoljno
prihvatile u¢escée u programu.

Za potrebe ovog istrazivanja, a u cilju ispitivanja funkcionalnih
sposobnosti koristili smo uzorak varijabli za procenu funkcionalnih sposobnosti:
vitalni kapacitet (FVITKP); frekvencija srca u miru (FFSRCM); radni puls
(FFSRCR); sistolni arterijski krvni pritisak (FTASI); dijastolni arterijski krvni
pritisak (FTADI); relativna potro$nja kiseonika (VO2max); proba Stange (PS);
proba Romberg (PR).

Provera funkcionalnih sposobnosti izvrSena je pre pocetka sprovodenja
programa (inicijalno merenje) i na kraju programa (zavr$no merenje). Dobijeni
rezultati na inicijalnom i zavr§Snom merenju obradeni su adekvatnim metodama
pomoc¢u kojih smo dobili odgovaraju¢e informacije koje se ti¢u istrazivackog
problema. Izracunati su osnovni statistiCki parametri za sve ispitivane varijable.
Za utvrdivanje znacajne statisticke razlike izmedu inicijalnog i zavrSnog
merenja eksperimentalnog tretmana primenili smo t-test Studenta.

REZULTATI ISTRAZIVANJA

Prilikom prezentacije rezultata najpre c¢emo prikazati rezultate
deskriptivnih statistickih varijabli, a nakon toga i razlike izmedu inicijalnog i
zavrsnog merenja funkcionalnih sposobnosti Zena starosti od 30 do 40 godina.

Inspekcijom u Tabeli 1. u kojoj su prikazani rezultati deskriptivnih
statistickih varijabli koje se odnose na funkcionalne sposobnosti zena kod
primenjenog programa nordijskog hodanja na inicijalnom merenju ukazuju da
nema znacajnih odstupanja od normalne distribucije.
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Tabela 1. Osnovni statisticki pokazatelji funkcionalnih sposobnosti ispitanica
na inicijalnom i zavrsnom merenju

Varijable | N M min max R SD S? V%
FVITKP | 28 | 343943 | 3297,00 | 3590,00 | 293,00 | 77,87 | 6064,25 | 2,26
FFSRCM | 28 | 7471 | 67,00 | 8400 | 17,00 | 406 | 1651 | 543

2 [FFRCR | 28 | 16529 | 15500 | 17300 | 1800 | 400 | 1673 | 247
S [FTASI | 28 | 12921 | 11500 | 15200 | 37.00 | 1048 | 10973 | 8L
£ [FTADI | 28 | 8L00 | 6500 | 9100 | 2600 | 536 | 2874 | 662
S [Vozmax | 28 | 3184 | 1325 | 4634 | 33.00 | 856 | 7332 | 2688
- P3 28 | 4313 | 3724 | 47,29 | 1005 | 250 | 624 | 580
PR | 28 | 1024 | 528 | 1325 | 797 | 214 | 457 | 20,90

FVITKP | 28 | 3880,64 | 3749,00 | 4001,00 | 252,00 | 72,40 | 5241,20 | 1,87
FFSRCM | 28 | 7232 | 6400 | 8L00 | 17,00 | 400 | 1600 | 553

o | FFRCR | 28 | 15643 | 150,00 | 16700 | 17,00 | 426 | 1618 | 272
& FTASI | 28 | 1274 | 11500 | 14600 | 31,00 | 939 | 8813 | 7.39
E FTADI | 28 | 7882 | 6200 | 87,00 | 2500 | 510 | 2600 | 647
£ Vozmax | 28 | 3972 | 2037 | 5510 | 3473 | 8.25 | 6808 | 20.77
P3 28 | 5262 | 4724 | 5728 | 1004 | 255 | 652 | 485
PR | 28 | 1355 | 928 | 1701 | 773 | 211 | 447 | 1557

Legenda: FVITKP — vitalni kapacitet; FFSRCM — frekvencija srca u mirovanju; FFRCR — radni
puls; FTASI — sistolnj krvni p[itisak; FTADI — dijastolni krvni pritisak; VO2max — relativna
potros$nja kiseonika; PS — proba Stange; PR — proba Romberg; N — broj ispitanika; M — aritmeti¢ka
sredina; min — minimum; max — maksimum; R — raspon statisticke serije; SD — standardna
devijacija; S2 — varijansa; V% - koeficijent varijacije

Uvidom u srednje vrednosti rezultata vitalnog kapaciteta (FVITKP) na
inicijalnom merenju zabeleZzena je vrednost od 3439,43 cm3, a na finalnom
3880,64 cm3. Koeficijent varijacije (V%) opisuje grupu kao izrazito homogenu,
jer je na inicijalnom merenju iznosio 2,26%, a na zavrsnom merenju 1,87%.

Proseéno izmerena vrednost frekvencije srca u miru na inicijalnom
merenju iznosi 74,71 otkucaja, a na finalnom 72,32 otkucaja. Koeficijent
varijacije (V%) na inicijalnom merenju iznosio je 5,43%, a na finalnom 5,53%
opisuju¢i grupu kao izuzetno homogenu. Raspon statisticke serije na
inicijalnom, a na finalnom merenju iznosio je 17 otkucaja.

Dobijeni rezultati srednje vrednosti pulsa (FFSRCR) na inicijalnom
merenju iznose 165,29 otkucaja u minuti, a na finalnom 156,43 otkucaja u
minuti. Vrednosti koeficijenta varijacije (%) na inicijalnom merenju kod
varijable radni puls (FFSRCR) iznosi 2,47%, a na finalnom 2,72% opisujudi
grupu kao izuzetno homogen skup. Raspon statisticke serije na inicijalnom

[ 15



SPORT - Nauka i Praksa, Vol. 9, Ne 1, 2019

merenju iznosi 18 otkucaja u minuti, a na finalnom 17 otkucaja u minuti.

Proseéna izmerena vrednost sistolnog arterijskog Kkrvnog pritiska
(FTASI) na inicijalnom merenju iznosio je 129,21 mmHg, a na finalnom 127,14
mmHg. Koeficijent varijacije (V%) na inicijalnom merenju iznosio je 8,11%, a
na finalnom 7,39% opisujuci grupu kao izuzetno homogenu.

Prose¢no izmerena vrednost dijastolnog krvnog pritiska (FTADI) na
inicijalnom merenju iznosila je 81,00 mmHg, a na finalnom merenju 78,82
mmHg. Koeficijent varijacije (V%) na inicijalnom merenju iznosi 6,62%, a na
finalnom 6,47% opisujuci grupu kao izuzetno homogeni skup.

Kod ispitanica prose¢na vrednost maksimalnog utroska kiseonika (VO2
max) na inicijalnom merenju iznosila je 31,84 ml/kg/min, a na finalnom 39,72
ml/kg/min, a raspon statisticke serije od 33,09 ml/kg/min na inicijalnom merenju
i 33,73 ml/kg/min na finalnom merenju. Koeficijent varijacije (V%) na
inicijalnom merenju iznosio je 26,88%, a na finalnom 20,77% opisujuci grupu
da pripada homogenom skupu.

Kod ispitanica eksperimentalne grupe u testu proba Stange (PS)-(ocena
organizma prema hipoksiji) na inicijalnom merenju zabelezena je srednja
vrednost rezultata od 43,13 sekundi, a na finalnom merenju 52,62 sekunde.
Koeficijent varijacije (V%) na inicijalnom merenju iznosi 5,80%, a na finalnom
4,85% opisuyjuéi grupu kao izrazito homogenu. Raspon statisticke serije tj.
varijaciona §irina na inicijalnom merenju iznosi 10,05 sekundi, a na finalnom
merenju 10,04 sekundi.

Srednje vrednosti na testu proba Romberga (test za procenu staticke
koordinacije funkcionalnog stanja vestibularnog aparata) pokazuju da
koordinaciono-funkcionalne sposobnosti na inicijalnom merenju nisu na
zadovoljavajuéem nivou -10,24 sek (prema Egorovoj, 2013). Nakon
sprovedenog tretmana - programa nordijskog hodanja doslo je do poboljSanja
rezultata na testu proba Romberg od 10,24 sek na 13,55 sek. Koeficijent
varijacije (V%) na inicijalnom merenju iznosio je 20,90%, a na finalnom
15,57% opisujuéi grupu da pripada homogenom skupu.

U Tabeli 2 su prikazani rezultati t-testa za zavisne varijable - aritmeticka
sredina (M), standardna devijacija (S), ocena standardne greSske aritmeticke
sredine (Std. Error) 95%, interval pouzdanosti (95% Confidenco Interval of
Difference), t-vrednosti, df-stepen slobode, p-nivo znaé¢ajnosti.

Testiranje razlika inicijalnog i finalnog merenja efekata primenjenog na
program (nordijsko hodanje) ispitivanih varijabli pokazuju statisticku znaéajnu
razliku uz nivo znacajnosti od p<0,05 kod svih varijabli. Rezultati funkcionalnih
pokazatelja pokazuju pobolj$anje-optimizaciju funkcionalnih sposobnosti.
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Tabela 2. Razlika izmedu inicijalnog i finalnog merenja varijabli funkcionalnih
pokazatelja kod primenjenog programa (nordijsko hodanje)

Paired differences
Varijable Std. . .
inic./fin. M SD Error 7__95% 0=95% T df P
Mean ower Upper
FVITKP -441,214 | 10,429 1,970 | -445,258 -437,170 | -223,862 | 27 | 0,000
FTASI 2,071 1,923 0,363 1,325 2,817 5,700 | 27 | 0,000
FTADI 2,178 1,492 0,281 1,600 2,757 7,726 | 27 | 0,000
FFSRCM 2,392 0,566 0,107 2,173 2,612 22,333 | 27 | 0,000
FFRCR 8,857 3,319 0,627 7,570 10,144 14,121 | 27 | 0,000
PR -3,308 0,540 0,102 -3,518 -3,098 | -223,862 | 27 | 0,000
PS -9,481 1,272 0,240 -9,974 -8,987 -39,425 | 27 | 0,000
VO2max -7,883 2,602 0,491 -8,892 -6,874 -16,031 | 27 | 0,000

Legenda: FVITKP — vitalni kapacitet; FFSRCM — frekvencija srca u mirovanju; FFRCR — radni
puls; FTASI — sistolni krvni pritisak; FTADI — dijastolni krvni pritisak; VO2max — relativna
potrosnja kiseonika; PS — proba Stange; PR — proba Romberg

DISKUSIJA

Promene nakon eksperimentalnog tretmana su evidentirane kod svih
varijabli za procenu funkcija kardiovaskularnog sistema i funkcionalnih
sposobnosti. Dobijene rezultate naseg istrazivanja, kada je re¢ o funkcionalnim
sposobnostima, mozemo da uporedimo sa istrazivanjima koja su izvrsSili
Staugthon (1992), Larkin et Karvonen (1992) sa Univerziteta Oregon koji su
istrazivali efekte nordijskog hodanja. Ako uporedimo rezultate funkcionalnih
sposobnosti ispitanica izmedu inicijalnog i finalnog merenja primecujemo
poboljsanje funkcionalnog statusa. Analizirane razlike izmedu inicijalnog i
finalnog testiranja vitalnog kapaciteta (FVITKP) pokazuju statisticku znacajnu
razliku (poboljSanje od -441,214 cm3; t=233,862; p=0,00). Dobijeni rezultati
vitalnog kapaciteta su priblizni rezultatima koje je dobio Staugthon (1992).

Na finalnom testiranju doslo je do poboljSanja rezultata VO2 max
(povecanje VO2 max od 7,833 ml/kg/min; t=16,031; p=0,00). Ako uporedimo
dobijene rezultate sa preporuc¢enim vrednostima VO2 max za zene starosti od 30
do 39 godina, primecujemo da ispitanice od jednog srednjeg nivoa VO2 max
prelaze ka visokom nivou (34-44ml/kg/min prema WHO).

Kada su u pitanju rezultati na testu proba Romberg (PR) primecujemo
poboljSanje rezultata na finalnom testiranju. Dobijeni rezultati su na granici
preporucenih vrednosti prema Egorovoj (2013).

Rezultati funkcionalnog stanja respiratornog sistema-rezultati na testu

proba Stange (PS) se kreéu u okvirima preporuéenih vrednosti prema Egorovoj
(2013).

Uvidom u rezultate t - testa kod varijable sréane frekvencije za vreme
mirovanja (FFSRCRM) i rezultata sréane frekvencije tokom rada (FFSRCR) na
finalnom testiranju primecujemo znacajnu statistiCku razliku. Puls se za vreme
mirovanja smanjio od 74,71 otkucaja u minuti na inicijalnom merenju, na 72,32
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otkucaja u minuti na finalnom testiranju - razlika od 2,392 otkucaja u minuti;
t=22,333; p=0,000. Na frekvenciju srca uti¢u mnogi faktori: uzrast, pol, polozaj
tela, nivo treniranosti itd. Inspekcijom rezultata testiranja radnog pulsa
(FFSRCR) mozemo zakljuciti da je nakon eksperimentalnog tretmana doslo do
statisticki znacajnih promena. Doslo je do smanjenja od 10,144 otkucaja u
minuti (od 165,29 otkucaja u minuti na inicijalnom merenju na 156,43 otkucaja
u minuti na finalnom merenju; t=14,121; p=0,00). Na radni puls mogu da uti¢u
slede¢i faktori: intenzitet rada, odnosno potrosnja O2 za vreme rada, misi¢na
masa, obim rada, polozaj tela, varenja, temperatura tela, nivo treniranosti, tempo
rada.

Dinamika pokazatelja sistolnog arterijskog pritiska (FTASI) i dijastolnog
pritiska (FTADI) pokazuju umanjenje vrednosti na finalnom testiranju. Kod
sistolnog arterijskog pritiska (FTASI) postoji znacajna statisticka razlika od
2,071 mmHg (od 129,21 mmHg na inicijalnom na 127,14 mmHg na finalnom
merenju; t=7,726; p=0,000).

Uvidom u rezultate primecujemo i znaéajnu statistiCku razliku izmedu
inicijalnog i finalnog merenja dijastolnog krvnog pritiska (FTADI); (od
81,00mmHg na inicijalnom na 78,82 mmHg na finalnom merenju; t=7,726;
p=0,000). Na arterijski krvni pritisak mogu uticati slede¢i faktori: uzrast, pol,
polozaj tela, emocije, doba dana, varenje.

Dobijeni rezultati funkcionalnih sposobnosti su rezultat ciljanog
trenaznog procesa usled ¢ega je dosSlo do optimizacije funkcionalnih kapaciteta
zena starosti od 30 do 40 godina.

ZAKLJUCAK

* Primenjeni program nordijskog hodanja predstavlja dobar instrument za
optimizaciju funkcionalnih sposobnosti ispitanica;

* ProseCne vrednosti rezultata statistickih pokazatelja funkcionalnih
sposobnosti ispitanica pokazuju poboljsanje u svim ispitivanim funkcionalnim
karakteristikama;

« Analizirani rezultati koeficijenta varijacije (V%) kod svih varijabli na
inicijalnom i finalnom testiranju opisuju grupu kao izuzetno homogenu;

* Testiranje razlika izmedu inicijalnog i finalnog merenja efekata
funkcionalnih pokazatelja primenjenog programa pokazuju znacajnu statistiCku
razliku na nivo znacajnosti p<0,05 kod svih ispitivanih varijabli;

+ Dobijeni rezultati funkcionalnih sposobnosti ispitanica su sagledani na
osnovu dosadasnjih istrazivanja koja tretiraju problematiku funkcionalnih
sposobnosti nordijskog hodanja.
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Abstract: In mitigating the negative effects of technological development and
modern lifestyle, it is necessary to apply proper models of physical activity
programs oriented towards health and prevention. The application of such
models enables an efficient optimization of functional capacities, the
preservation and enhancement of health, as well as an elimination and mitigation
of health issues. Lately, Nordic walking is being used as a sports-recreational
activity and a health and prevention technique. In this research, the sample of
respondents consisted of women aged 30-40. The total number of respondents
comprised 28 individuals (N=28). The applied Nordic walking experimental
program lasting three times a week over three months resulted in a change in the
results of the functional capacities. Testing differences between the initial and
final measuring of the effects of functional capacities of the applied program
show a significant statistical difference corresponding to a significant level of
p<0.05 in all examined variables (vital capacity - FVITKP, heart rate in state of
inactivity - FFSRCM, pulse in state of activity - FFSRCR, systolic blood
pressure - FTASI, diastolic blood pressure - FTADI, relative oxygen
consumption - VO2 max, Stange test - PS, Romberg test - PR). The aim of this
research is to evaluate the effects of the three-month long Nordic walking
program on the functional capacities of women aged 30-40.

Keywords: Nordic walking, functional capacity, female body
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INTRODUCTION

In addition to a positive effect on the development of society, the era of
technological progress of contemporary civilization has a number of negative
impacts, which are primarily manifested on psychosomatic health and the
reduction of the functional capabilities of the population. Women are a
particularly vulnerable category of the population. The anthropological
characteristics of women (functional, morphological, motor, etc.) are
biologically conditioned and transformed under the influence of the environment
and life style. Among various influences, sports-recreational activities appear as
a significant factor in the life of a modern woman. These activities should be
organized so as to have a beneficial effect on the health status of women, and
above all, future mothers should enjoy its positive effect.

The female body is a sensitive, complex bio-psycho-physical circuit.
Physical exercises and the sports activity of women must be based on the
knowledge of differences and specificities - anatomical, physiological, and
psychological (Juhas, 2011, 42).

Changes in the functional conditions of women depend on the different
phases of the menstrual cycle. During the menstrual cycle, activities related to
the cooling of the female body are not recommended (Solodkov, 2001, 263).

Human functional capabilities include the functional structures of the
organ systems and their operation (Colakhodzi¢, Rado, 2011, 48).

Research on the functional state of women shows that, due to a lack of
physical activity of the organism, there are disorders of nerve-reflex connections
(Beljavskaja et al., 1964, 43; Volkov, 1990, 56; Novakov, 1996, 10; Gravskaja,
1997, 3).

Appropriate models of sports and recreational programs have a complex
effect on the female organism and contribute to the development of a general
adaptation mechanism. The systematic application of adequate sports and
recreational programs improves the functional possibilities and regulatory
mechanisms of certain organs and the system of the female organism.

Lately, Nordic walking as a sports-recreational activity is being used as a
health-preventive technology for the elimination and alleviation of nervous-
psychiatric conditions. This sports-recreational activity is an innovative aerobic
model that is used as a recreational activity, as a means of recovery in
kinesitherapy, but also as a means of preparing athletes — Nordic skiers during
the summer. This activity is extremely popular among older recreationalists as a
means of prophylaxis and active rest (http://kineterapy.ru/nw-rules.html,
downloaded on November 29, 2016).

American researcher Knox compared the load of Nordic walking and
regular walking in women aged 17-35 years using comparative analysis. When
activating the arm in Nordic walking compared to normal walking, the pulse is
increased, as well as ventilation and oxygen and energy consumption. The pulse
12 I
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increases from 17-33 beats, and energy consumption increases by 14%
(Kantanova, 2014, 21).

Porcari, Hondrickson, Walter, Tery, Wasko (1997) conducted a survey
involving 31 individuals - 16 women and 15 men aged 19 to 32. They explored
the consumption of oxygen and energy during Nordic walking and walking
without poles. The research showed that in Nordic walking in relation to
walking without poles, the consumption of oxygen was 23% higher, and energy
consumption was increased by 22%. The results of the study also indicated an
increase in pulse by 16% (18 beats per minute) in Nordic walking compared to
normal walking.

Atila, Holopainen and Jokinen (1999) investigated the effect of Nordic
walking and running on the neck and shoulder belt. Through muscle research,
the EMG method has established that Nordic walking is an effective means of
alleviating pain in the neck and shoulders.

Osowski et al. (2010) investigated the effect of Nordic walking on the
development of upper and lower extremities in women aged 60 to 69.

The research problem concerns the consideration of whether and to what
extent the three-month program of Nordic walking influences the functional
status of women aged 30 to 40.

The subject of the research are the changes in the functional status of
women aged 30-40 who lead a sedentary lifestyle under the influence of
programmed physical activity-Nordic walking.

The aim of the research is to evaluate the effect of the three-month
program of targeted programmed sports and recreational activities of Nordic
walking on the functional abilities of women aged 30-40.

In order to achieve the set research goal, it is necessary to carry out the

following research tasks:

* To examine the appropriate literature that addresses the problem of
functional changes in the application of the programmed physical
activity - Nordic walking;

* To determine whether the application of the programmed physical
activity - Nordic walking, can lead to some positive effects of the
functional abilities of the respondents;

* To determine the medium level and variability of the functional
characteristics of the initial and final measurements in the applied
program;

* To determine the level of homogeneity in the group in which the Nordic
walking program was applied,;

* To determine the level of change - the difference between the initial and
final measurement of a functional status using the student’s t-criterion.
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METHOD

Based on the goal and subject of the research, we applied the following

methods:

* The experimental method with one experimental group (Nordic walking
group). The experimental factor was realized within the three-month
program (3 x per week);

» Methods for assessing general functional abilities and methods for
assessing the function of the cardiovascular system;

* The theoretical method: content analysis method;

« Statistical methods.

The sample of respondents (N=28) consisted of women aged 30-40. At
the beginning of the experimental program, the age of the respondents was 35.57
years. They had to meet the following criteria: no health problems; the
willingness to participate regularly in the program; and volunteering to
participate in the program;

For the purposes of this research, and for the purpose of testing the
functional abilities, we used a sample of variables for the assessment of
functional abilities: vital capacity (FVITKP); heart rate in a state of inactivity
(FFSRCM); working pulse (FFSRCR); systolic arterial blood pressure (FTASI);
diastolic arterial blood pressure (FTADI); relative consumption of oxygen
(VO2max); Stange test (PS); and the Romberg test (PR).

Functional capability checks were performed prior to the beginning of
program implementation (initial measurement) and at the end of the program
(final measurement). The obtained results at initial and final measurements were
processed with adequate methods by which we obtained appropriate information
concerning the research problem. The basic statistical parameters for all tested
variables were calculated. To determine the significant statistical difference
between the initial and final measurement experimental treatment, we applied
the student’s t-test.

RESEARCH RESULTS

When presenting the results, the descriptive statistical variable results
shall be presented first, followed by the differences between the initial and final
measurements of the functional abilities of women aged 30-40.

Table 1 shows the results of descriptive statistical variables related to
women’s functional abilities with the applied Nordic walking program at initial
measurement, indicating that there are no significant deviations from normal
distribution.
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Table 1. Basic statistical indicators of functional abilities of respondents at
initial and final measurement

Variable | N M min max R SD S? V%

- | FVITKP 28 | 3439.43 | 3297.00 | 3590.00 | 293.00 | 77.87 | 6064.25 2.26
é FFSRCM | 28 74.71 67.00 84.00 17.00 4.06 16.51 5.43
o FFRCR 28 165.29 155.00 173.00 18.00 4.09 16.73 2.47
§ FTASI 28 129.21 115.00 152.00 37.00 10.48 109.73 8.11
g FTADI 28 81.00 65.00 91.00 26.00 5.36 28.74 6.62
= VO2max | 28 31.84 13.25 46.34 33.09 8.56 73.32 26.88
= PS 28 43.13 37.24 47.29 10.05 2.50 6.24 5.80
- PR 28 10.24 5.28 13.25 7.97 2.14 457 20.90
- FVITKP 28 | 3880.64 | 3749.00 | 4001.00 | 252.00 | 72.40 | 5241.20 1.87
G | FFSRCM | 28 72.32 64.00 81.00 17.00 4.00 16.00 5.53
E FFRCR 28 156.43 150.00 167.00 17.00 4.26 18.18 2.72
§ FTASI 28 127.14 115.00 146.00 31.00 9.39 88.13 7.39
g FTADI 28 78.82 62.00 87.00 25.00 5.10 26.00 6.47
= | _VO2max | 28 39.72 20.37 55.10 34.73 8.25 68.08 20.77
L% PS 28 52.62 47.24 57.28 10.04 2.55 6.52 4.85

PR 28 13.55 9.28 17.01 7.73 211 4.47 15.57

Legend: FVITKP - vital capacity; FFSRCM - resting heart rate; FFRCR - working pulse; FTASI -
systolic blood pressure; FTADI - diastolic blood pressure; VO2max - relative oxygen consumption;
PS — Stange test; PR — Romberg test; N - number of respondents; M - arithmetic mean; min -
minimum; max - maximum; R - range of statistical series; SD - standard deviation; S2 - variance;
V% - coefficient of variation.

By inspecting the mean value of the vital capacity (FVITKP) in the initial
measurement, a value of 3439.43cm?® was recorded and 3880.64cm? at the final.
The coefficient of variation (V%) describes the group as highly homogeneous,
as it was 2.26% at the initial measurement, and 1.87% at the final measurement.

The average measured heart rate in a state of inactivity at initial
measurement was 74.71 points, and 72.32 beats at the final. The coefficient of
variation (V%) at the initial measurement was 5.43%, and the final 5.53%,
describing the group as extremely homogeneous. The range of the statistical
series at the initial and the final measurement was 17 beats.

The obtained mean pulse results (FFSRCR) at the initial measurement
were 165.29 beats per minute, and 156.43 beats per minute at the final. The
values of the coefficient of variation (V%) at the initial measurement in the
variable working pulse (FFSRCR) was 2.47%, and 2.72% in the final,
describing the group as an extremely homogenous set. The range of the
statistical series at the initial measurement was 18 beats per minute and 17 beats
per minute at the final.

The mean measured systolic blood pressure (FTASI) at the initial
measurement was 129.21mmHg, and 127.14mmHg at the final. The coefficient
of variation (V%) at the initial measurement was 8.11%, and 7.39% at the final,
describing the group as extremely homogeneous.

The average measured diastolic blood pressure (FTADI) at initial
measurement was 81.00mmHg, and 78.82mmHg at the final measurement. The
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coefficient of variation (V%) at the initial measurement was 6.62%, and 6.47%
in the final, describing the group as an extremely homogenous set.

As regards the respondents, the average value of the maximum oxygen
consumption (VO2 max) at initial measurement was 31.84ml/kg/min, and the
final 39.72ml/kg/min, and the statistical series range was 33.09ml/kg/min at the
initial measurement and 33.73ml/kg/min at the final measurement. The
coefficient of variation (V%) at the initial measurement was 26.88%, and
20.77% in the final, describing the group as belonging to a homogeneous set.

In the experimental group, in the Stange test (PS) (assessment of the
organism according to hypoxia), the median result was 43.13 seconds at the
initial measurement, and the final measurement was 52.62 seconds. The
coefficient of variation (V%) at the initial measurement was 5.80%, and 4.85%
in the final, describing the group as highly homogeneous. The range of statistical
series, i.e. the initial width of the initial measurement was 10.05 seconds, and
the final measurement was 10.04 seconds.

The mean values on the Romberg test (a test for assessing the static
coordination of the functional state of the vestibular apparatus) showed that the
coordination-functional abilities at the initial measurement were not at a
satisfactory level - 10.24 seconds (according to Egorova, 2013). Following the
Nordic walking treatment program, there was an improvement in the Romberg
test from 10.24 to 13.55 seconds. The coefficient of variation (V%) at the initial
measurement was 20.90%, and 15.57% at the final, describing the group as
belonging to a homogeneous set.

Table 2 shows the results of the t-test for dependent variables - arithmetic
mean (M), standard deviation (S), 95% standard error of arithmetic mean (Std.
Error), confidence interval (95% Confidence Interval of Difference) , t-values,
df-degree of freedom, p-level of significance.

Table 2. Difference between initial and final measurements of functional
variable variables in the applied program (Nordic walking)

Paired differences
(m"ag:f) " oo | StEmor | a=95% | a=95% t df p
Mean Lower Upper

FVITKP -441.214 | 10.429 1.970 -445.258 | -437.170 -223.862 27 0.000
FTASI 2.071 1.923 0.363 1.325 2.817 5.700 27 0.000
FTADI 2.178 1.492 0.281 1.600 2.757 7.726 27 0.000
FFSRCM 2.392 0.566 0.107 2.173 2.612 22.333 27 0.000
FFRCR 8.857 3.319 0.627 7.570 10.144 14.121 27 0.000
PR -3.308 0.540 0.102 -3.518 -3.098 | -223.862 27 0.000
PS -9.481 1.272 0.240 -9.974 -8.987 -39.425 27 0.000
VO2max -7.883 2.602 0.491 -8.892 -6.874 -16.031 27 0.000

Legend: FVITKP - vital capacity; FFSRCM - resting heart rate; FFRCR - working pulse; FTASI -
systolic blood pressure; FTADI - diastolic blood pressure; VO2max - relative oxygen consumption;
PS — Stange test; PR — Romberg test.
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Testing the differences between the initial and final measurements of the
effects of the applied program (Nordic walking) of the tested variables, there
was a statistically significant difference with a significance level of p<0.05 in all
variables. The results of functional indicators show improvement - an
optimization of functional abilities.

DISCUSSION

Changes after experimental treatment were recorded in all variables for
assessing the functions of the cardio-vascular system and functional abilities.
The results of our research, in terms of functional abilities, can be compared
with the studies carried out by Staugthon (1992), and Larkin and Karvonen
(1992) from the University of Oregon, who investigated the effects of Nordic
walking. If we compare the results of the functional capabilities of respondents
between the initial and final measurement, we can note an improvement of the
functional status. The analysed differences between initial and final vital
capacity testing (FVITKP) show a statistically significant difference
(improvement of -441.214cm3; t=233.862; p=0.00). The obtained results of the
vital capacity are approximate to the results obtained by Staugthon (1992).

There was an improvement in VO2max results in the final testing (an
increase of VO2max of 7.833ml/kg/min; t=16.031; p=0.00). If we compare the
results obtained with the recommended VO2max values for women aged 30-39,
we can see that the respondents from one mid-level VO2 max passed to a high
level (34-44ml/kg/min, according to WHO).

In regards to the results of the Romberg test (PR), we can see an
improvement in the final test results. The results are on the verge of
recommended values, according to Egorova (2013).

The results of the functional conditions of the respiratory system in the
test-sample Stange (PS) range were within the values recommended by Egorova
(2013).

By inspecting the t-test results in sleeping heart rate variables
(FFSRCRM) and the heart rate during work (FFSRCR), a significant statistical
difference was observed in the final test. The standstill pulse decreased from
74.71 beats per minute at initial measurement to 72.32 beats at final testing - a
difference of 2.392 beats per minute; t=22.333; p=0.000. Many factors affect the
frequency of the heart: age, gender, body position, level of training, etc. By
checking the results of work-testing (FFSRCR) we can conclude that after
experimental treatment there were statistically significant changes. There was a
decrease of 10.144 beats per minute (from 165.29 beats per minute at initial
measurement to 156.43 beats per minute at the final measurement, t=14.121;
p=0.00). The working pulse can be influenced by the following factors: work
intensity, i.e. consumption of O, during operation, muscle mass, volume of
work, body position, digestion, body temperature, level of training, and work
pace.
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The dynamics of the systolic arterial pressure (FTASI) and diastolic
pressure (FTADI) indicators show a decrease in the value at final testing. In the
systolic arterial pressure (FTASI), there is a significant statistical difference of
2.072mmHg (from 129.21mmHg at the initial to 127.14mmHg at the final
measurement, t=7.726; p=0.000).

By inspecting the results, we notice a significant statistical difference
between the initial and final measurement of diastolic blood pressure (FTADI);
(from 81.00mmHg at the initial to 78.82mmHg at the final measurement;
t=7.726; p=0.000). Arterial blood pressure can be influenced by the following
factors: age, gender, body position, emotion, time of day, and digestion.

The obtained results of functional abilities are the result of a targeted
training process, resulting in the optimization of the functional capacities of
women aged 30-40.

CONCLUSION

The applied Nordic walking program was a good instrument for optimizing the
functional skills of the respondents;

The average values of the results of the statistical indicators of the respondents’
functional abilities showed an improvement in all investigated functional
characteristics;

The analysed results of the coefficient of variation (V%) in all variables at initial
and final testing describe the group as extremely homogeneous;

Testing the differences between the initial and final measurement of the effects
of the applied program’s functional indicators show a significant statistical
difference at the p<0.05 level of significance in all tested variables;

The obtained results of the respondents’ functional abilities were examined on
the basis of previous studies that dealt with the problems of the functional
abilities of Nordic walking.
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