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Editorial
Rehabilitacia ako celospolocensky proces

Rychly rozvoj mediciny, liecebné moznosti, ktoré v poslednych desatrociach pred¢ili vSetky ocakéva-
nia, priniesli nové vyzvy, ako st predlZzovanie 'udského veku, ale na druhej strane aj dizabilitu. WHO defi-
nuje dizabilitu ako ,, stratu alebo abnormalitu telesnej Struktury alebo fyziologickej ¢i psychologickej funk-
cie*. Medicina stoji na prahu epochy, kedy stanovenie etiologickej diagnozy a jej aktitne zvladnutie prestava
byt takym problémom, ako tomu bolo predtym. Niekedy je dokonca mozné prekonat’ aj klinicka smrt,
zachranit’ aj zdanlivo beznadejny stav, ale Casto nie bez urcitych obmedzeni, limitacii. PoSkodenie méze
viest’ k obmedzeniu aktivit, co moze d’alej viest’ k obmedzeniu zivota v spolo¢nosti.

Dnes dochadza k posunu v réznych modeloch pohl'adu na zdravotné postihnutie. Klasicky je lekarsky —
medicinsky model, ktory vnima dizabilitu a problémy danej osoby tak, ze su spdsobené priamo chorobou,
traumou alebo inymi zdravotnymi problémami, ktoré vyzaduju predovSetkym lekarsku starostlivost'.
Manazment dizability je chapany ako lieGenie, lekarska starostlivost’ ako vychodisko. Dalsi — socidlny mo-
del, vnima dizabilitu predovsetkym ako problém socialny, zdsadne ako problém plnej integracie ¢loveka do
spolocnosti. Z tohto pohl'adu zdravotné postihnutie nie je atribut jednotlivca, ale komplexna zbierka pod-
mienok, v ktorych Zije a z ktorych mnohé su vytvorené sekundéarne, socialnym prostredim. Manazment
problému vyzaduje socialnu ¢innost’, a tou je kolektivna zodpovednost’ spolo¢nosti v§eobecne, ktora by to
mala zabezpecit. V poslednom Case sa dostava do popredia ,, biopsychosocialny “ model, ktory je rehabili-
tacii najbliz$i a snazi sa o integraciu oboch predchadzajucich modelov. Pre dosiahnutie integracie, resp.
inkluzie osdb so zdravotnym postihnutim je potrebny komplexny pohl'ad na rozli¢né perspektivy zdravia
sucasne z biologického, psychologického aj sociadlneho hl'adiska, z pohl'adu jednotlivea i z pohl'adu jeho
moznosti uplatiiovat’ si 'udské prava. Tento model berie do tivahy aj Zivotné prostredie posudzovanej osoby.
Rehabilitacia je preto proces, ktory sa dotyka takmer vsetkych aspektov spolo¢enského zivota.

Podla OSN je kvalita uirovne rehabilitacie kritériom kultiirnej virovne spolocnosti (OSN 1950)

V modernom ponimani ma byt’ rehabilitacia komprehenzivna — ucelend, zamerana na konkrétneho pa-
cienta (pacient-centered). Typicky ma byt aj interdisciplinarny pristup a rieSenie, aktivna participacia pa-
cienta, vyuZitie osobného potencidlu pacienta. Vysledkom je zniZenie zdvaznosti poruchy na Grovni organu,
resp. organového systému na urovni celej osoby ako aj na Girovni jej zaclenenia do spolo¢nosti.

»Lekdr musi posudzovat’ viac neZ len chory orgdn, viac neZ len chorého ¢loveka, musi vidiet’ cloveka
v jeho svete* (americky neurochirurg Harvey Cushing, 1869 - 1939)

Charakteristickou pre rehabilitatni medicinu je dobra timova spolupraca viacerych odbornikov lekar-
skych aj nelekarskych profesii, pricom aj pacient ma byt’ ¢lenom timu, aby mohli byt’ ¢o najviac reSpekto-
vané jeho individualne potreby.

wSami moZeme vykonat’ tak mdlo, spolu moZeme dokdzat’ tak vela“ (americka spisovatelka a socidlna aktivistka
Helen Keller , 1880 — 1968)

WHO ako aj vSetky relevantné medzinarodné organizacie, ktorych ¢innost’ je zamerana na rehabilitaciu

tieto aspekty stale viac a viac zdoraziuju. Je vSak na nas vSetkych ako tieto principy budeme schopni
a hlavne ochotni implementovat’ do nasich podmienok, tak aby z toho profitovali najmi nasi pacienti.

doc. MUDr. Peter Takac¢, PhD.
prednosta Kliniky FBLR UPJS LF a UNLP Kogice
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ABSTRAKT

Ciel: V praci sme si dali za ciel’ overit’ vplyv dychacieho cvi-
¢enia podla WHM (z angl. Wim Hof Method) na vybranu sku-
pinu $portovcov a tiez overit’ vplyv prostredia na samotny vy-
kon a dychacie cvi¢enia podl'a WHM.

Suibor: Vyskumna praca bola prevedena na 20 S$portovcov
z roznych Sportovych odvetvi.

Metodika: Sportovci sa zugastnili testovania fyzickej schop-
nosti a schopnosti ¢loveka zotavit' sa po vykone na step teste.
Respondenti boli rozdeleni do dvoch skupin, prva skupina
(n=10) vykonavala meranie v zariadeni s Cistickou vzduchu,
druha skupina (n=10) vykonavala meranie v miestnosti (FZ
SZU v BB). Obe skupiny najprv podstupili vySetrenie telesnej
zdatnosti pomocou Harvardského step testu v trvani 8§ minut
(5 min. step test, 3 min. meranie srdcovej frekvencie). Dalej
skupiny absolvovali dychacie cvi¢enie podla WHM, po ktorom
nasledne absolvovali vySetrenie pomocou Harvardského step
testu. Po dokonceni bola vykonana metdda tzv. crossover de-
sign, kedy boli skupindm zamenené podmienky (prva = room,
druha = ¢isticka/bubble) a opit’ bolo vykonané testovanie so
zhodnympriebehom. Na vyhodnotenie vysledkov merani srdco-
vej frekvencie po step teste bol pouzity fitness index.

Vysledky: V oboch skupinach boli preukazané Statisticky vy-
znamné rozdiely v poklese srdcovej frekvencie po 1., 2. a 3.
minute ukoncenia step testu. Vysledky step testu pri porovnani
vstupnych a vystupnych hodnét boli Statisticky vyznamné zlep-
Sené u oboch skupin.

Zaver: Stadia poukazala na efektivitu dychacieho cvigenia
podl'a metddy WHM na subor respondentov, u ktorého doslo
k zlepSeniu autondmne;j reakcie na zat'az.

Kracové slova: Wim Hof. Dychacie cvicenie. Step test. Fitness
index. Vykon.

ABSTRACT

Objective: We test the impact of WHM (Wim Hof method)
breathing exercise on the selected group of athletes and also the
impact of environment on the performance and breathing exer-
cises according to WHM.

Sample: The research was transferred to 20 athletes from dif-
ferent sport sectors.

Method: We used the cross-over design. The research group
was transferred to 20 athletes from different sport sectors who
participated in testing the physical ability and ability of a person
to recover after performing the step test. The respondents were
divided into two groups, the first group (n = 10) performed the
measurement in air purifier equipment, the second group (n =
10) performed the measurement in Room-room (FZ SZU in
BB). Both groups underwent a physical fitness test using a Har
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vard step test of 8 minutes (5 min step test, 3 min heart rate
measurement). In addition, the groups did breathing exercises
according Wim Hof method, after which the individuals of both
groups underwent a Harvard step test again. After the comple-
tion test group change. A fitness index was used to evaluate the
results of heart rate measurements after the step test. In both
groups, there were statistically significant differences in heart
rate decrease after 1, 2 and 3 minutes of the step test termina-
tion. The results of the step test compared to the input and out-
put step test were statistically significant improved by both

groups.

Conclusion. In conclusion, we have demonstrated significant
effect of breathing exercise according to Wim Hof's method on
our group of respondents, which has improved its autonomous
load response.

Key words: Wim Hof. Breathing exercise. Step test. Fitness in-
dex. Performance.

UVOD

Metoda Wima Hofa (WHM) pozostava z troch
hlavnych pilierov — dychanie, otuZovanie a nasta-
venie mysle (Benus, 2019). Existuje niekol’ko me-
téd, ktoré sa zaoberaju jednou z troch Casti WHM,
avsak okrem nej neexistuje ind metoda, ktord by
vSetky tri ¢asti WHM spéjala v jeden spolo¢ny sys-
tém. Podl'a vedeckych vyskumov lepsi efekt bene-
fitov z jednotlivych pilierov WHM ziskavame prave
ich vzajomnou kombinaciou (Muzik et al., 2010;
Stamati et al., 2016; Chin, 2007).

Dychové cvicenia maju velky vyznam pri $porte
(Hatfield, 2015). Kontrolovana hyperventilacia po
tréningu mdze urychlit’ napr. aklimatizaciu v nad-
morskej vyske (Buijze et al., 2014, Peronnet, 2006).
Wim Hof popisoval pozitivny vplyv jeho metddy na
vykon, ovplyvnenie sily, vitality, imunitného sys-
tému a v neposlednom rade aj na lie¢bu ochoreni.
Dalii délezity faktor pri vykone $portovca tvori &is-
tota prostredia. V kontrolovanych $tadiach o expo-
ziciach bola hlasena znizena funkcia pl'ic v spojeni
napr. s prechadzkou na rusnej ulici v Londyne
(McCreanor et al., 2007; Zhang et al., 2009; Strak
et al., 2010). Podobne bolo uverejnené, Ze vysta-
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venie sa znecistenému ovzdusiu a cviceniu v kon-
trolovanom prostredi malo za nasledok zmenu mar-
kerov poskodenia ciev, arteridlnej tuhosti a vasku-
larnej reaktivity a malo vplyv na znizenie vykonu
cviCenia (Chimenti et al., 2009). Cielom naSej Stu-
die bolo preto overit' vplyv dychacieho cvicenia
podla WHM na vybranu skupinu Sportovcov,
v kombinécii s overenim vplyvu Cistoty prostredia
na samotné dychacie cvicenie podla WHM.

CIEL

Ciel'om $tadie je overit’ vplyv dychacieho cvice-
nia podl'a WHM na reakciu autonémneho systému
na zataz prostrednictvom Harvardského vystupo-
vého testu (z angl. The Harvard Step Test) u vybra-
tej skupiny $portovcov. Ciastkovym ciefom bolo
overit’ vplyv pobytu $portovca vo vycistenom pro-
stredi na dychacie cvicenia podla WHM a tiez na
vykon Sportovca.

SUBOR A METODY

Sibor: Studia bola uskutonena na 20 $portov-
coch z roznych $portovych odvetvi, ktori sa zu-
Castnili testovania fyzickej zdatnosti a schopnosti
zotavit’ sa po vykone v ramci testovania na step
teste. Jednotlivi respondenti boli rozdeleni do dvoch
skupin. Testovaciu skupinu tvorilo 10 respondentov
(5 muzov: 4 atletika a 1 poledance; 5 Zien: vSetky
atletika), vek respondentov sa pohyboval v roz-
medzi od 17 do 24 rokov (vekovy priemer 21,10 +
2,07) a BMI od 18,54 az 27,14 (s priemerom
22,20 £ 2,34). Priemerny pocet odtrénovanych ho-
din za tyzden v testovacej skupine bol 12,00 £ 2,24,
Kontrolnt skupinu tvorilo zhodne 10 respondentov
(7 muzov: 6 futbal a 1 volejbal, 3 zeny: vSetky vo-
lejbal), vek respondentov bol v rozmedzi od 17 do
25 rokov (vekovy priemer 19,80 + 2,32), BMI od
19,93 az 25,80 (priemer 22,73 + 1,63). Priemerny
pocet odtrénovanych hodin za tyzden v kontrolnej
skupine bol 9,80 + 2,23,

Cistenie vzduchu: Vyuzili sme priehladné iglu
(Obr. 1), ktoré vd’aka filtratnému systému odvadza
vzduch z vonkajsieho prostredia a odfiltruje znecis-
tujuce Castice. Vonkajsi vzduch je filtrovany vd’aka
filtraénému zariadeniu a je distribuovany v celej
bubline Spiralovo vo vzostupnych kruhoch cez
otvor nachadzajuci sa v hornej Casti. Vzduch sa ob-
novuje 40-krat za hodinu. Filtrany systém pozos-
tava z 3 stupnov: predfilter pre vel'ké Castice, abso-
lutny filter na odstranenie menSich Castic a GRS
filter na zniZenie konc. plynov aktivnym uhlim.
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Obrazok 1 Pouzité zariadenie (offdirect, 2018)

Harvardsky vystupovy test (The Harvard Step
Test): Harvardsky vystupovy test (d’alej step test)
bol vypracovany v roku 1942 na Harvarde (Brouha
et al., 1942). Je znamy tiez ako Brouhov alebo Har-
vardsky zatazovy test. Je jednym z najstarSich a naj-
pouzivanejSich zatazovych testov. Test sa pouziva
k meraniu a k postudeniu obehovej a telesnej zdat-
nosti jednotlivca na zdklade merani srdcovej akti-
vity. Jednym z hlavnych ukazovatelov srdcovej
aktivity je zmena srdcovej frekvencie. Meranie vy-
chadza z principu priamo umerného vztahu medzi
obehovou zdatnost'ou a rychlost'ou navratu pozat'a-
zovej tepovej frekvencie srdca (SF) k pociatoénym
hodnotam. Pri telesnom cvi¢eni narastaji metabo-
lické naroky svalového tkaniva, a vtedy vzrasta aj
srdcova aktivita. Cim je jedinec zdatnejii, tym skor
sa hodnoty tepovej frekvencie dostani do normalu.
Je znamych viac foriem Harvardského step testu.
Sposob testovania, ktory sme pri testovani zvolili
my, spociva vo vystupovani jednotlivca na deb-
nicku vysokt140 cm u muzov, 30 cmu Zien za tempa
30 vystupov a zostupov za minutu. Doba vystupo-
vania je 5 minat alebo do vycerpania. Testovana
osoba si nasledne 'ahne na chrbat a je jej zazname-
navany minutovy tep dosiahnuty po 1., 2. a 3. mi-
nate odpocinku. Z nameranych udajov sa nasledne
pomocou vzorca ziska index zdatnosti (Obr. 2), tzv.
fitness index. Probanda hodnotime ako ,, velmi zdat-
ného “ ak je vysledok 96 a viac. Hodnota 83—-96 zna-
mena ,,zdatny “, 68-82 znamena ,, vysoky priemer “,
54-67 ,, nizky priemer* a hodnota pod 54 znamena

r6¢

,,slaba telesna zdatnost' ™.

t. % 100 Legenda:
£ T (te) = 300 sekiind ¢as do vyéerpania (v sekunddch)
hh * 2 (hb) = siicet srdcovych tepov dosiahnutych po 1., 2. a 3. miniite

Obriazok 2 Vypocet indexu zdatnosti
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Testovanie: Testovanie suboru jednotlivcov sa
uskutocnilo pocas obdobia dvoch tyzdiov v rdz-
nych Casovych intervaloch. Testovanie prebiehalo
nasledovne: od respondentov oboch skupin boli po
prichode na pracovisko ziskané osobné udaje (po-
hlavie, vek, hmotnost’, vyska). Respondent bol d’a-
lej pouceny o priebehu nadchadzajticeho testovania
a bol mu nasadeny hrudny pés ureny na snimanie
srdcovej frekvencie. Respondent nésledne zaujal
polohu v 'ahu a 5 mintt odpocival. Probanti testo-
vacej skupiny zaujali tuto polohu uz v precistenom
prostredi a od tohto momentu vykonavali vSetky
ukony testovania tam. Respondenti kontrolnej sku-
piny zacali v polohe v I'ahu na podlozke a zvysné
testovanie vykondvali v miestnosti v budove SZU
v Banskej Bystrici. Pocas tejto doby bola zazname-
kojovy pulz. Po tejto dobe bol respondent nalezite
pouceny o spdsobe spravneho vykonavania step
testu a po pochopeni instrukcii ho zac¢al vykonavat.
Vykonavanie step testu spocivalo v striedavom vy-
stupovani (raz jednou nohou, raz druhou) na bediu
vysoku 40 cm pri muzoch, 30 cm pri Zenach v trvani
5 minut za staleho tempa 30 ,,stepov za minatu
(2 sekundy = 1 vystup + 1 zostup ), ktoré udaval
metrondm. Po piatich minatach bola zaznamenana
pulzova frekvencia dosiahnuta pri piatej mintte step
testu a respondent ihned’ zaujal polohu v I'ahu na
chrbte. V tejto polohe kludne lezal a odpocival
3 minuty. Pocas tohto Casu boli zaznamenavané
hodnoty SF dosiahnuté po 1., 2. a 3. minute odpo-
¢inku. Po zaznamenani udajov boli respondenti
oboch skupin po¢as doby 3 minut pouceni o spo-
sobe spravneho vykonavania dychacieho cvi¢enia
podl'a WHM. Nasledné probanti oboch skupin vy-
konavali dychacie cvicenie. Doba vykonévania dy-
chacieho cviCenia zalezala od rozdielnej kapacity
plac jednotlivcov, rozdielnej hibky dychania, frek-
vencie dychania a taktiez od rozdielneho stupiia
schopnosti zadrzat' dych na ur¢ita dobu. Po ukon-
¢eni dychacieho cvi¢enia probanti oboch skupin
ihned’ zacali znova vykonavat’ step test za rovna-
kych pravidiel ako prvykrat. Po piatich minttach
bola znova zaznamenana SF dosiahnuta pri piatej
minute step testu a respondenti znova zaujali polohu
v l'ahu na chrbte, v ktorej sa znova zaznamenavali
hodnoty SF dosiahnuté po 1., 2., a 3. minate odpo-
¢inku. Nakoniec kazdy respondent dostal za ulohu
popisat’ svoje subjektivne pocity naro¢nosti dru-
hého step testu slovom ,,lepsie, horSie, bez zmeny*.
Prvé testovanie bolo nasledne ukoncené.
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Po ukonceni prvého testovania, boli respondenti
opat’ osloveni pre opakovacie testovanie avSak
v zmenenych podmienkach. Opakované testovanie
sme uskutoCnili systémom crossover desing. Res-
pondenti testovacej skupiny vykonavali testovanie
v podmienkach kontrolnej skupiny, t.j. v miestnosti
v budove SZU v Banskej Bystrici. Kontrolna sku-
pina vykonévala testovanie v podmienkach testova-
cej skupiny, tzn. ich testovanie sa uskutoc¢nilo v pro-
stredi s precistenym vzduchom. Testovanie oboch
skupin bolo vykonané za rovnakych pravidiel nasle-
dovne: respondent zaujal polohu v l'ahu a 5 minut
odpocival pre ziskanie pokojovej srdcovej frekven-
cie. Nasledne bol zopakovany priebeh testovania
a sposob vykonavania step testu. Jednotlivci vyko-
navali testovanie na step teste a opat’ po 5 mintutach
si l'ahli na podlozku, kde im bola snimana srdcova
frekvencia dosiahnutd po 1., 2., a 3. mintte odpo-
¢inku. Po zaznamenani udajov boli respondenti
oboch skupin opit’ pouceni o vykonavani dycha-
cieho cvicenia podl'a WHM pocas doby 3 minut. Po
dychacom cviceni nasledne zopakovali testovanie
na step teste. Po zaznamenani udajov po druhom
merani bolo testovanie ukoncené.

Postup pri dychacom cviceni podla WHM: Pri
dychacom cviceni podla WHM sme dbali na to, aby
bol respondent maximalne uvolneny, nie len po fy-
zickej, ale aj psychickej stranke. Respondent zaujal
oddychovu polohu v 'ahu na chrbte. Z okolia boli
odstranené potencionalne rusivé vplyv (napr. nepri-
merana teplota vzduchu, hluk, prenikavé svetlo).
Jedno dychacie cvi¢enie bolo rozdelené do troch sé-
rii. Jedna séria predstavovala tridsat’ silnych, hlbo-
kych nadychov a vol'nych vydychov. Tempo dycha-
nia vyplyvalo z kapacity plic respondenta a z ¢asu,
za ktory bol schopny do pl'ic vdychnut o najvicsie
mnozstvo vzduchu. Tridsiaty nadych bol na rozdiel
od predchadzajucich pozvolnejsi a respondent by sa
mal snazit’ nadychnut’ este o Cosi hlbsie. Po fiom ne-
chal vzduch vol'ne unikntt’ z plic. Po takomto vol-
nom vydychu mohlo v pl'icach ostat’ eSte minimal-
ne mnozstvo vzduchu, ale toto uz cielene nevydy-
choval. Respondent nasledne dych zadrzal a nady-
chol sa az ked’ pre neho zacala byt potreba d’alSicho
nadychu subjektivne neprijemnd. Nasledny nadych
bol rovnako ako tridsiaty v pozvolnejSom tempe
a respondent sa nim snazil pokryt’ eSte vacsiu kapa-
citu pl'ic. Po tom ¢o dych znova zadrzal (tentokrat
len na 15 sekund) a znova vydychol, sa prva séria
dychacieho cvi¢enia povazovala za ukonenu a res-
pondent okamzite plynulo presiel na druht. Vsetky
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série boli totozné a respondent nimi prechddzal ply-
nulo. Po cely ¢as vykonavania dychacieho cvicenia
bol verbalne vedeny terapeutom.

VYSLEDKY
Vychodiskové hodnoty spolu s hodnotami do-
siahnutymi na step teste pri 1. merani (bubble) a 2.
merani (room) v testovacej skupine si zaznamenané
v tabul’ke 1. Vychodiskové hodnoty, hodnoty do-
siahnuté na step teste pri 1. merani (bubble) a 2. me-
rani (room) v kontrolnej skupine su uvedené v ta-
bulke ¢. 2.
Porovnanie hodnét pri testovani respondentov
v merani — room (v miestnosti): Zmena SF po step
teste nebola Statisticky vyznamna, SF po vstupnom

step teste 163,10 (SD 13,91) oproti SF po vystup-
nom step teste 164,70 (SD 18,99) (p=0,480). Pokles
SF po jednotlivych minutach (po 1. ,2. a 3. minute)
v testovacej skupine bol Statisticky vyznamny: po-
kles SF v diagnostickom step teste oproti poklesu
SF po opakovanom step teste po 1. minate 102,85
+ 19,81 oproti 95,65 + 19,08 (p=0,036); po 2 minu-
tach 92,00 = (SD 19,97) oproti 84,95 (SD 19,66)
(p=0,036); po 3 minutach 84,10 (SD 17,73) oproti
81,60 (SD 16,44) (p=0,030). Zmeny hodnot fitness
indexu po diagnostickom step teste oproti opakova-
nému step testu v subore boli Statisticky vyznamné:
fitness index po diagnostickom steuvedenép teste
oproti opakovanému step testu 57,29 (SD 11,05)
oproti 59,59 (SD 11,96) (p=0,003).

Tabul’ka 1 Porovnanie testovacej skupiny — 1. meranie (bubble) / 2. meranie (room)

Merany Gdaj Hodnota Hodnota

(meranie bubble) (meranie room)

IPohlavie muz/Zena 5/5

Priemerny vek 21,10+ 2,07

BMI index 22,20+ 2,34

Priemerny pocet hodin tréningov do tyzdna 12,00 + 2,24

Priemerna pokojova SF 62,70 £ 5,44 65,60 £ 7,59

SF po diagnostickom step teste (vstupny ST) 164,10+ 17,31 163,50 £ 16,91

Priemerna SF po 1 minute ( vstupny ST) 103,90 + 19,94 102,20 + 20,63

Priemerna SF po 2 mintte (vstupny ST) 88,30+ 16,77 89,20 +£ 21,25

Priemerna SF po 3 minute (vstupny ST) 81,50 £ 14,79 84,20 + 18,97

SF po opakovanom step teste ( vystupny ST) 161,90 + 21,64 160,50 + 23,49

Priemerna SF po 1 mintte (vystupny ST) 98,40 +21,93 95,10 £ 20,28

Priemerna SF po 2 mintte (vystupny ST) 86,10 £ 16,34 85,80 + 18,74

Priemerna SF po 3 mintte (vystupny ST) 81,90 £ 13,26 81,70 £ 17,49

Fitness index po diag. ST 56,69 + 10,21 56,85+ 11,29

Fitness index po opak. ST 58,34+ 10,75 59,74 + 12,46

TabulPka 2 Porovnanie kontrolnej skupiny — 1. meranie (bubble) / 2. meranie (room)

Merany Gdaj HO(‘inota Hod.nota

(meranie bubble) (meranie room)

IPohlavie muZz/Zena 3/7

Priemerny vek 19,80 + 2,32

IBMI index 22,73 £ 1,63

Priemerny pocet hodin tréningov do tyzdna 9,80 +223

Priemerna pokojovéa SF 65,50 £ 7,67 60,80 + 6,26

SF po diagnostickom step teste (vstupny ST) 169,80 £ 9,14 162,70 £ 9,01

Priemerna SF po 1 minute ( vstupny ST) 103,50 + 18,93 97,80 20,13

Priemerna SF po 2 minute (vstupny ST) 92,00 £ 16,30 86,90 + 17,42

Priemerna SF po 3 minute (vstupny ST) 88,20 + 15,01 84,00 + 15,42

SF po opakovanom step teste ( vystupny ST) 167,70 £ 11,02 168,90 £ 9,92

Priemernd SF po 1 minute (vystupny ST) 96,20 + 17,79 96,60 + 22,59

Priemernd SF po 2 minute (vystupny ST) 86,30+ 16,91 84,10+ 19,53

Priemernd SF po 3 minute (vystupny ST) 82,60 + 14,04 81,5+ 14,42

Fitness index po diag. ST 54,45 +9,56 57,73 £10,20

Fitness index po opak. ST 58,29 £ 9,89 59,45+ 10,78

POVODNE PRACE / ORIGINAL WORKS

©

O

BY NC



Zdravotnicke listy, Ro¢nik 8, Cislo 2, 2020

ISSN 2644-4909

100

w
7
=
2 5
g 90
E 85
& 80
£ 75
o
70
1. mintta 2. minuta 3. mindta
(vstup. ST) (vstup. ST) (wstup. ST)
e Pokles SF po vstup. ST 102,85 88,05 84,1
== Pokles SF po vyst. ST 95,65 84,95 81,6

Graf 1 Pokles SF po jednotlivych minttach po vstupnom
a vystupnom testovani (meranie room)
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Graf 3 Pokles SF po jednotlivych minutach po vstupnom
a vystupnom testovani (meranie bubble)

Porovnanie dosiahnutych hodnét pri testovani
respondentov v merani — bubble: Zmena SF po step
teste nebola Statisticky vyznamna: SF po vstupnom
step teste 166,95 (SD 14,50) oproti SF po vystup-
nom step teste 164,80 (SD 17,87) (p=0,114). Pokles
SF po jednotlivych minttach (po 1., 2. a 3. minute)
v testovacej skupine bol Statisticky vyznamny: po-
kles SF v diagnostickom step teste oproti poklesu
SF po opakovanom step teste po 1. minate 103,70
(SD 19,95) oproti 97,30 (SD 20,52) (p=0,002); po
2 minutach 90,15 (SD 17,07) oproti 86,20 (SD
17,06) (p=0,006); po 3 mintutach 84,85 (SD 15,67)
oproti 82,25 (SD 14,02) (p=0,097). Zmeny hodnot

Tabul’ka 3 Porovnanie oboch merani bubble / room

61,00 59,59

59,00 57,29
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53,00
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Graf 2 Porovnanie fitness indexu pri vstupnom a vystup-
nom testovani (meranie room)
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Graf 4 Porovnanie fitness indexu pri vstupnom a vystup-
nom testovani (meranie bubble)

fitness indexu po diagnostickom step teste oproti
opakovanému step testu v subore boli Statisticky
vyznamné: fitness index po diagnostickom step
teste oproti opakovanému step testu 55,57 (SD
10,21) oproti 58,32 (SD 10,59) (p=0,004). Pri po-
rovnani vysledkov oboch merani (meranie bubble
vs. meranie room) sme nedosiahli ziadne Statisticky
vyznamné zmeny (tab. 3).

Ciselné vyjadrenie subjektivnych pocitov (ako sa
jedinec citili na opakovanom step teste v porovnani
s diagnostickym step testom 1. v poradi) responden-
tov pri merani — room: 16 lepsie, 1 horsie, 3 nepoci-
tili ziadne zmeny; pri merani —bubble: 14 lepSie,

Merany daj Hoc-lnota Hod.nota
(meranie bubble) (meranie room)
IPriemerna pokojova SF 63,20 + 7,55 64,10 + 6,97
SF po diagnostickom step teste (vstupny ST) 163,10 £ 13,91 166,95 £+ 14,50
Priemernd SF po 1 minute ( vstupny ST) 100,00 £+ 21,03 103,70 £ 19,95

Priemerna SF po 2 minute (vstupny ST)

88,05 + 19,97

90,15+ 17,07

Priemerna SF po 3 minute (vstupny ST)

84,10+ 17,73

84,85+ 15,67

SF po opakovanom step teste ( vystupny ST)

164,70 = 18,99

164,80 = 17,87

Priemerna SF po 1 minute (vystupny ST)

95,85+ 22,04

97,30 + 20,52

Priemerna SF po 2 minute (vystupny ST)

84,95 £ 19,66

86,20 = 17,06

Priemerna SF po 3 minute (vystupny ST)

81,60 + 16,44

82,25 + 14,02

Fitness index po diag. ST

5729+ 11,05

5557+ 10,21

Fitness index po opak. ST

59,59 + 11,96

58,32 + 10,59
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2 horsie, 4 nepocitili ziadne zmeny. Pri vyjadreni
subjektivneho pocitu, v ktorom merani sa citili res-
pondenti lepsie, respektive kedy mali pocit lepSieho
vysledku odpovedali nasledovne: 13 respondentov
sa citilo lepSie pri testovani bubble, 2 sa citili horSie
pri testovani bubble, 5 respondentov nepocitovali
ziadne zmeny medzi testovaniami bubble vs room.
Pri vyhodnocovani sme dospeli k nasledovnym
vzt'ahom: korelacia medzi BMI a fitness indexom
(vstupny step test) bolar =-0,37 a BMI index a fin-
tess index (vystupny step test) bola r = -0,36. Vy-
znamnu korelaciu sme sledovali medzi pokojovou
SF a fitness indexom (vstupny step test) (r = -0,63)
a tiez medzi pokojovou SF a fitness indexom (vy-
stupny step test) (r =-0,57). Vztah medzi fitness in-
dexom a poctom odtrénovanych hodin pocas tyzdia
bol nizky vstupny fitness index a miera trénovanosti
(r=0,08) a vystupny fitness index a miera trénova-
nosti (r = 0,01). AvSak vztah medzi mierou tréno-
vanosti a rozdielom medzi SF po step teste a SF po

1.,2. a 3. minate priniesol nasledujuce vysledky:
e po 1. minute (vstupné meranie): r = - 0,21,

e po 2. minute (vstupné meranie): r = - 0,23,

e po 3. minute (vstupné meranie): r =- 0,19,

e po 1. minute (vystupné meranie): r = - 0,35,
e po 2. minute (vystupné meranie): r = - 0,41,
e po 3. minute (vystupné meranie): r = - 0,38.
DISKUSIA

Motivaciou overit vplyv dychacieho cvicenia
boli presved¢ivé vyroky Wima Hofa, ktoré zdiel'al
v réznych publikaciach, kde popisoval pozitivny
vplyv jeho metody (WHM). Dychacie pohyby slu-
zia k dychacej vkentilacii (Buchtelova, 2018). Opti-
malna dychova suhra je spojena so spravnou dycho-
vou koaktivaciou. Podl'a Jebavého et al. (2018) su
branica a panvové dno jedny z najdodlezitejSich Casti
Pudského tela. Doélezita ulohu zohravaju aj pri sta-
bilite stoja. Podl'a Moc Kralovej et al. (2018) respi-
racny tréning u onkologickych pacientov mdze byt
spojeny so znizenym pocitom dus$nosti a Unavy
rozhodli testovat’ Sportovcov, pretoze ti najcastejSie
siahaju po roéznych formach tzv. ,,dovoleného do-
pingu“ (ako napr. hypoxické prostredie). Preto
sme sa pokusili zistit, ¢i by aj urcitd forma dycha-
cieho cvicenia mohla pozitivne ovplyvnit vykon
Sportovca.

Na zaklade vysledkov naSej vyskumnej vzorky
sme zistili, ze dychacie cvic¢enie podla WHM ma
pozitivny vplyv na kardiovaskuldrny systém, teda
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autondmnu reakciu, jednotlivca, ¢o potvrdzuju
najmé Statisticky vyznamné rozdiely v poklesoch
SF po 1., 2. a 3. mintte ukoncenia step testu v oboch
skupinach a tiez v oboch meraniach (v bubble
a room). Vysledky step testu boli druhykrat lepsie.
Taktiez mozeme vychadzat z faktov, ktoré boli
zaznamenané pri zmenach hodnét fitness indexu po
opakovanom step teste, kedy doslo u oboch skupin
k Statisticky vyznamnému zlepSeniu. Podstatnym
bodom testovania bol aj subjektivny pocit jednotli-
vych respondentov, ktori po ukonceni testovania
porovnavali pocitovo prvy (diagnosticky) a druhy
(opakovany) step test. Pri merani — room: 16 lepsie,
1 horsie, 3 nepocitili Ziadne zmeny; pri merani —
bubble: 14 lepsie, 2 horSie, 4 nepocitili ziadne
zmeny. U Sportovcov prevladala pozitivna odozva
na dychacie cvic¢enie podla WHM.

Predpokladdme, Ze pozitivny vplyv jedného
z troch pilierov WHM (dychacieho cvicenia, ktoré
bolo urobené bezprostredne pred vykonom) na vy-
kon jednotlivca bol sposobeny zvysenou koncentra-
ciou kyslika v krvi, ktora ma vel’ky vplyv na tvorbu
ATP v bunkovom cykle. ZvySend koncentracia
kyslika v krvi mohla ovplyvnit’ zvySenie pH, ktoré
mohlo mat’ zaroven vplyv na zlepSenie regeneracie
medzi testovaniami a tym aj na zlepSenie vykonu
zaznamenaného u testovacej skupiny. ZvysSeny pri-
jem kyslika tiez méze byt spojeny s rychlejSou re-
generaciou (Celko, 2018). Daldiu mozni terapiu
predstavuje hyperbarickd oxygenoterapia (Krajco-
vicova, 2018).

Zaroven vzhl'adom na fakt, Ze zvys$né dva piliere
WHM (otuzovanie, nastavenie mysle) moézu mat
tiez pozitivne Ucinky na Sportovy vykon navrhu-
jeme moznost vykonania Studie, ktora by skiimala
vplyv vsetkych troch prvkov WHM na vykon su-
Casne. Zaujimavym zistenim by bolo tiez odhalenie
vplyvu dychacich cvi¢eni podla WHM na Sportovy
vykon pod podmienkou, Ze by neboli u responden-
tov vykonané jednorazovo bezprostredne pred Spor-
tovym vykonom, ale v dlhodobom horizonte bez za-
vislosti od ¢asu testovania.

Znizenie hodnét pH v tele je uz dlho spojené so
znizenym vykonom, ¢o vSak eSte nemusi znamenat’
jasnu pric¢inu zhorSenia vykonu ¢i unavy. Existuje
vSak mnoho dévodov, Ze zmeny acidobazickej rov-
novahy moézu na to vplyvat. Intenzivne cvicenie
spOsobuje dofasné zmeny v tejto rovnovahe, prave
tym, Ze vytvara kyslejsSie prostredie. Telo sa snazi
vysporiadat’ so znizenymi hodnotami pH niekol-
kymi sp6sobmi. Jednym z nich je dychanie, ¢o mo-
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zeme vidiet’ napriklad pri velkej fyzickej ndmabhe,
7e sa na$e dychanie zosilni a prehibi.

Ked’ze dychacie cvicenie podla WHM mozeme
definovat’ ako urcity typ hyperventilacie preruseny
sériou prestavok, ¢o predstavuje Cas, ktory dany res-
pondent vydrzal so zadrzanym dychom, mozeme
porovnat’ nasu Studiu s vyuzitim hyperventilacie
ako stratégie zlepSenia opakovaného Sprintového
vykonu (Sakamoto et al., 2014). V tejto §tudii autori
skamali, ¢i ucelnd hyperventilacia moze zlepSit
opakovany Sprintovy vykon. Opakované Sprinty
s vysokou intenzitou spdsobuju znacné anaerdbne
metabolické zmeny a vytvaraju kyslé prostredie
svalov, ktoré je nepriaznivé pre nasledné vykony.
Tato Studia testovala hypotézu, ¢i hyperventildcia
vykonand pocas intervalov zotavenia by znizovala
dekrement (Gnavu) pri opakovanom S$printovom
Sliapani. Trinast’ muzskych univerzitnych Sportov-
cov vykonalo 10 sérii 10 sekundového maximal-
neho Sliapania na bicyklovom ergometri so 60 se-
kundovym zotavenim v danych suboroch: kontrolna
skupina (spontanne dychanie) a testovacia skupina
(s hyperventilaénymi podmienkami). Vykony boli
dokumentované v kazdom kole na porovnanie vy-
konovych zmien za 10 kdél medzi danymi podmien-
kami. Hyperventilacia sa uskutocnila 30 sekund
pred kazdou sériou $printu. Na zaver, hyperventila-
ciarealizovana pocas intervalov zotavenia opakova-
ného Sprintového Sliapania znizila dekrement v ne-
skorSich kolach cviCenia, ktoré boli spojené so
zna¢nou metabolickou acidézou. Praktické do-
sledky spocivaju v tom, Ze hyperventilacia moze
mat’ vplyv pri zvySovani efektivnosti tréningu
a moze posunut’ hranicu vysledkov vykonnosti.

Nasim ciastkovym cielom bolo overit vplyv
prostredia na samotny vykon a tiez vplyv samot-
ného prostredia na dychacie cvi¢enia podla WHM.
Sledovali sme zmeny vykonnosti a zmeny dycha-
cieho cviCenia v zavislosti od prostredia. Prostredie
ovplyvituje dynamiku chrbtice (Banarova et al.,
2018). Dynamika chrbtice ma zas vplyv na mecha-
niku dychania a teda aj na samotn ventilaciu. Nés
zaujimal vplyv prostredia na vykonnost’. Mnozstvo
Sportovcov (predovsetkym tych vrcholovych) ces-
tuju po celom svete za pretekmi ¢i medzinadrodnymi
sutazami. Uz prvé Spekulacie zacali vznikat pri or-
ganizovani Olympijskych hier v Los Angeles a tiez
neskor v Pekingu. V pomerne podrobnom ¢lanku v
roku 1984 Roy Shephard z Toronto Western Hospi-
tal opisal G¢inky znecisteného vzduchu na telo. Me-
dzi znecistujicimi latkami v oxidantivnom smogu
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ma oxid uholnaty predvidatelny a Skodlivy vplyv
na schopnost’ krvi prenéasat’ kyslik pomocou Cerve-
nych krviniek (Havlova, 2018). Oxid uhol'naty di-
funduje do krvi cez plica, zabera miesta viazania
kyslika na ¢ervenych krvinkach a je vel'mi pomaly,
aby bol odstraneny z tela. Ako sa zvySuje mnozstvo
oxidu uhol'natého v krvi, vykonnost klesa linearne,
pretoze je k dispozicii stdle menej krvi na prenos
kyslika. Ostatné oxida¢né agens, ako je ozdén
a uhlovodiky, drazdia hrdlo, nos a dychacie cesty
(Giles, 2014). Pri cviceni v znecistenom ovzdusi
0z6n sposobuje najma tesnost’ na hrudniku a kasel’.
Shephard uvadza stadiu, ktora preukazala pokles
prijmu kyslika o 11 % po dvoch hodinach vystave-
nia u¢inkom ozdénu podobného hladindm v znecis-
tenych oblastiach (Shephard, 1984). Studia, ktoru
vypracovali Wayne Walborg et al. (1967) zistila, ze
vyssie hladiny oxidantov vo vzduchu koreluju s po-
malSimi ¢asmi pretekov v behu medzi chlapcami
strednej Skoly v oblasti Los Angeles. Pred olympij-
skymi hrami v roku 2008 boli obavy, ze znecistenie
ovzduSia v Pekingu ovplyvni vykonnost mara-
tonskych bezcov. Dokazy vsak naznacuju, Ze funk-
cia pl'ic u zien mdze byt’ nachylnejsia na znecistené
prostredia v porovnani s muzmi, ale nie je isté, ¢i to
ma vplyv na znizenie vykonnosti §portovca pri ma-
raténe. Koncentracie znelistenia ovzdusia, ktoré sa
vyskytuju pocas maratonov, zriedkavo presahuju
narodné normy a urovne, ktoré ovplyviuju funkciu
pluc v laboratornych podmienkach. Bez ohl'adu na
to, PM-10 (tuhé Castice mensie ako 10 mikromet-
rov) vyznamne korelovali s vykonom Zenskych bez-
kyn (Marr, 2009).

V nasej praci sme nepreukazali vplyv prostredia
na vykon a taktiezZ sme nepreukazali vplyv prostre-
dia na dychacie cvic¢enie podla WHM z toho do-
vodu, Ze nami zaznamenané zmeny neboli Statis-
ticky vyznamné. Doélezité je v§ak pripomenut, Ze v
okoli Banskej Bystrice, kde bola vykonana Studia,
je este stale dostatok prirodnej zlozky a tiez tu nie je
vel’ky vyskyt fabrik, ktoré by mohli zapri¢init' ex-
trémne znecistenie prostredia. Pri naSom pokusnom
merani prachovych Castic v miestnosti — room, kde
respondenti testovani bolo zaznamenanych cca
6300 Castic/m’. Toto testovanie Castic sme viak vy-
konali len orientacne v jeden deri testovania. V Bub-
ble bolo 0 ¢astic/m®. Na druhej strane, sme si neu-
vedomili, Ze filter v bubline ma efekt aj na Cistotu v
miestnosti, kde bolo robené meranie, ¢iZe oba testy
boli robené v relativne Cistom prostredi. Mestské
prostredie moze predstavovat’ idealnu vol'bu. V Ko-
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Siciach robili testovanie prachovych castic (prie-
merné hodnoty cca 15min. merania). Vysledky boli
vrozmedzi 22 350 &/m*-42 900 &/m® (Kosické
spravy, 2015).

Po dychacom cviceni podl'a WHM niektori res-
pondenti pocitovali parestézie na hornych, dolnych
koncatinach a v oblasti tvare, ktoré zvacsa popiso-
vali ako brnenie, elektrizovanie alebo mravcenie
v prstoch alebo na perach. Tieto pocity im neboli
subjektivne neprijemné a po zaCati step testu
coskoro vymizli. Predpokladame Ze tento jav mohol
nastat’ ako nésledok hypokapnie a hypokalciémie
vyvolanej riadenou hyperventilaciou, kedy sa zvy-
Sila drazdivost’ nervov, ¢o respondenti mohli poci-
tovat’ ako parestézie (Macefield et al.,1991).

Vztah medzi vekom a vyvinom pluc: v naSom
subore bolo do testovacej skupiny zaradenych 9 res-
pondentov pod vekovou hranicou 20 rokov, ¢o
mohlo mat’ vplyv na vysledky vzhl'adom na fakt, Ze
plica podl'a Sharma et al. (2006) dozrievaju az vo
veku 20- 25 rokov. V studii (Sgariboldi et al., 2016)
sa zistilo, Ze vek mal vyznamné a negativne korela-
cie s VC (vitalnou kapacitou pl'ic) a jeho zlozkami:
inspirany rezervny objem (IRV), expiracny re-
zervny objem (ERV) a respiracny (dychovy) objem
(TV). Bola tiez vyznamna pozitivna korelacia me-
dzi telesnou hmotnostou a VC a IRV a vyznamna
negativna korelacia medzi BMI a ERV. Avsak je
dolezité spomenut’, ze dana Studia bola vykonavana
na respondentoch vo veku 30-75 rokov. Bolo by
teda zaujimavé otestovat’ vplyv dychacieho cvice-
nia podla WHM na vykon réznych vekovych sku-
pin.

Spdsob vykonavania step testu: niektori respon-
denti mali pri vykonavani step testu mierne prob-
lémy s koordinaciou, ktord sa vSak vicsinou po ur-
Citej dobe zlepsila (respondent si na novy typ po-
hybu zvykol). Toto mohlo ovplyvnit' vysledné te-
pove frekvencie u oboch skupin, pretoze za predpo-
kladu, Ze respondentovi §lo vykonavanie step testu
druhy krat lepSie, mohol vynalozit’ menej usilia na
vystupovanie a tym hodnoty svojej tepovej frekven-
cie znizit.

Rusivé faktory: aj napriek nasej snahe sa nam v
niektorych pripadoch nepodarilo uplne odstranit’ ru-
Sivé faktory (napr. rusivé zvuky, vstup inej osoby do
testovacej miestnosti), ¢o mohlo pri merani ovplyv-
nit’ hodnoty SF u oboch skupin.

Pocitanie dychov: pri po€itani dychov, ktoré sme
vykonavali pri verbalnom vedeni respondenta pocas
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dychacieho cvicenia mohla nastat’ odchylka 3—5 dy-
chov (+/-) na kazdu sériu.

Dalsi z faktorov, ktory mohol ovplyvnit’ meranie
bol vztah medzi SF a ¢asom testovania. V prvom
rade mohlo byt ovplyvnené uz samotné vstupné
meranie, ¢i uz iSlo o meranie room alebo meranie
bubble. Mnozstvu respondentov sme sa museli pri-
spdsobit’ aby sme neovplyviiovali ich denny harmo-
nogram, ¢i uz i§lo o sukromné zalezitosti alebo tré-
ningovy proces. Z toho vzislo to, Ze niektori Spor-
tovci boli testovani v skor§ich rannych hodinach, ini
zase v popoludiiajSich hodinach. Niektori $portovci
prichadzali po tréningovom zatazeni, o tiez uz
mohlo naburat’ ich autonémnu odpoved’, ktori sme
skamali (SF). Ako sme uz spomenuli tento vztah
mohol ovplyvnit’ vstupné merania, ale tieZ mohol
ovplyvnit’ aj druhé meranie po tzv. crossover de-
sign, kedy sa ndm nie vzdy podarilo otestovat’ kaz-
dého Sportovca v rovnaky deii ¢i hodinu a taktiez
s rovnakym Casovym odstupom od prvého merania.
To mohlo ovplyvnit’ aj porovnanie vysledkov room
vs bubble, kde nebola Statisticky vyznamna zmena.

Podl'a Kox je ¢innost’ srdca vyvolana automatic-
kymi vzruchmi vytvaranymi v sinoatridlnom uzle.
Pretoze srdcova cinnost’ sa meni za réznych okol-
nosti (pri zmene polohy, pri telesnej praci, pri
unave, pri emociach a pod.) je zrejmé, Ze na vytva-
rani vzruchov pdsobia tiez rozne vonkajsie a vnui-
torné vplyvy (Kox, 2012 et 2014).

ZAVER

Pozorovanie vysledkov v nasej praci naznacuje,
ze vyuzitie dychacieho cvi¢enia podl'a WHM pred
vykonom moze pozitivne ovplyvnit’ autonémnu re-
akciu organizmu na zat'az a po zat'azi. V nasej stadii
sme preukazali znaény efekt dychacieho cvicenia
podl'a WHM na fyzicky vykon, v naSom pripade vy-
konavany na step teste. Prinos tejto prace by mohol
pomdct’ predovsetkym Sportovcom v zlepSeni ich
fyzickych vykonov. Zaroveni vSak odporicame vy-
tvorit’ d’alsie Stidie, ktoré by priamo potvrdili vplyv
dychacieho cvi¢enia podla WHM na fyzicky vy-
kon.
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UROVEN OSOBNEJ POHODY STREDOSKOLAKOV S PORUCHAMI
MUSKULOSKELETALNEHO SYSTEMU
THE LEVEL OF SUBJECTIVE WELL-BEING OF HIGH SCHOOL STUDENTS
WITH MUSCULOSKELETAL DISORDERS

NEMCEK Dagmar', LADECKA Petronela?

! Fakulta telesnej vychovy a Sportu, Univerzita Komenského v Bratislave, Bratislava
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ABSTRAKT

Vychodiska: Jeden z najdolezitejsich rizikovych faktorov, ktoré
ohrozuju zdravie ziakov na $kolach je nevhodne zvolena obuv
s naslednym poskodenim kostry chodidla a nadobudnutie sko-
liézy. Subjektivna pohoda (SP) je izko spojena s uroviiou zdra-
via jednotlivca v kazdom vekovom obdobi.

Ciel: Ciel'om studie bolo rozsirit’ poznatky o trovni SP Ziakov
strednych $kol trpiacich poruchami muskuloskeletalneho sys-
tému (MSS).

Stibor a metody: Vyskumny subor tvorilo 113 ziakov (52 chlap-
cov a 61 dievéat) s poruchami MSS vybranych strednych §kol
na Slovensku. Na ziskanie empirickych tdajov sme vyuzili
Standardizovany Bernsky dotaznik SP mladeze. Vyznamnost
rozdielov miery SP medzi sibormi chlapcov a dievéat sme hod-
notili Mann-Whitneyho U-testom.

Vysledky: Zistili sme signifikantne vy$$iu mieru celkovej zivot-
nej spokojnosti u chlapcov oproti dievéatam (p<0,01) a signifi-
kantne vy$$iu mieru aktualnych telesnych tazkosti v su-
bore diev¢at oproti chlapcom (p<0,05). Vyskumom deklaru-
jeme signifikantne vysSiu uroveri celkovej SP v prospech chlap-
cov s poruchami MSS oproti diev€atam.

Zaver: Odporucili by sme viac sa zamerat’ na korekciu, elimi-
naciu, prip. stabilizaciu zdravotnych portich MSS v skupine
dievcat ucastou na skupinovych, prip. individudlnych zdravot-
nych cviceniach aj v domacom prostredi, prip. medicinsky
orientovaného fitness s cielom zvySovania kvality ich Zivota,
nakol'ko horSie prezivanie telesnych tazkosti, vyskyt bolesti,
ktoré ich sprevadzaju, ju signifikantne znizuju.

Kracové slova: Plochost’ chodidla. Skolidza. Subjektivna po-
hoda. Pozitivne a negativne dimenzie. Chlapci a dievcata.

ABSTRACT

Background: One of the most important risk factors that Back-
ground: One of the most important risk factors that endangers
the health of pupils in schools is the inappropriately chosen
footwear with subsequent damage to the skeleton of the foot
and the scoliosis acquisition. The subjective well-being (SWB)
is closely linked to the level of individual's health at every age
category.

Objective: The aim of the research was to extend the knowledge
about the level of SWB of high school students with musculo-
skeletal disorders.

Sample and methods: The research group consisted of 113 high
school students (52 boys and 61 girls) with musculoskeletal dis-
orders (MSD) from the selected high schools in Slovakia. To
obtain empirical data we used the standardized Berne’s ques-
tionnaire of SWBY (youth). The differences in SWB between
boys and girls were evaluated by Mann-Whitney U-test.
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Results: We found significantly higher level of overall life sat-
isfaction in boys compared to girls (p<0.01) and significantly
higher level of current physical problems in girls compared to
boys (p<0.05). By achieved research data we declare signifi-
cantly higher level of total SWB in boys with MSD compared
to girls.

Conclusion: We would recommend to focus on correction, elim-
ination or stabilization of MSD in a group of girls by participat-
ing in group or individual health-related exercises that can be
provided also in home environment, as well as participation in
health-oriented medical fitness with the aim to increase their
quality of life, because the worse experience of physical health
problems as well as the incidence of pain, can significantly re-
duce it.

Key words: Foot flatness. Scoliosis. Subjective well-being.
Positive and negative dimensions. Boys and girls.

UVOD

Starostlivost’ o zdravie sa povazuje za velmi §i-
roké pésobenie roznych faktorov, ktoré pésobia na
Jjednotlivé zlozZky zdravia vo vsSetkych etapach Zi-
vota. Niektoré vyskumy dokazujt, Ze o tému zdra-
via sa stredoskolaci nezaujimaju (Rew, 2005), no
mnohokrat si neuvedomuju, Ze prave vyskyt ¢astych
ochoreni nepriaznivo vplyva na uroveil osobnej po-
hody mladych dospievajucich I'udi. Urad verejného
zdravotnictva Slovenskej republiky (2016) uvadza,
7e jeden z najdolezitejsich rizikovych faktorov, kto-
ré ohrozuju zdravie ziakov na Skolach je aj nevhod-
ne zvolena obuv. Kvdli citlivosti nohy na vonkajsie
vplyvy, neadekvatna vol'ba obuvi moze viest k pos-
kodeniu kostry chodidla, néslednej skolidze, ktora
ma za nasledok nespravne drZanie tela a vyskyt sva-
lovej nerovnovahy uz v predsSkolskom a Skolskom
veku (Bendikova, Stacho, 2010; Bendikova, Stac-
keova, 2015; Bendikova et al., 2016). Kolektiv au-
torov (Smida et al., 2017) svojim vyskumom zisto-
val najcastej$i vyskyt zdravotnych problémov na
vzorke 441 studentiek prvého az Stvrtého rocnika
strednej zdravotnickej Skoly v Banskej Bystrici.
Medzi najcastejsie zdravotné problémy u stredosko-
lagok patrili bolesti chrbta, bolesti kibov a opuch
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nbh. Autori sa zhodli na tom, Ze moZnosti napravy
poruch muskuloskeletdlneho systému (MSS) v dos-
pelosti st vel'mi malé, ak vobec (Bendikova et al.,
2018). Funkény stav MSS si vyzaduje optimalny
stav suhry a fazy posturalnych svalov, ktory sa pre-
javuje vo svalovej rovnovahe pohybového systému.
V stlade s poziadavkami eurdpskej stratégie na
zlepSenie zdravia stredoskolédkov, je potrebné pod-
porovat’ primarnu prevenciu najsl'ubnej$im a naje-
fektivnej$§im medzinarodne uzndvanym programom
hnutia zameraného na Specifické vekové skupiny.

Ako sme uz vyssie spomenuli, mladi l'udia si
mnohokrat neuvedomuju priamu suvislost’ narastu
ochoreni so znizovanim ich osobnej pohody, ktora
uzko suvisi s kvalitou Zivota, propagaciou telesného
a duSevného zdravia, dobrym zivotom a $tastim
(Pop, 2017). Kvalita zivota zahrna niekol'’ko oblasti
subjektivnych sktisenosti vratane fyzickych schop-
nosti, subjektivnej pohody (SP), socidlnych interak-
cii a skolského alebo pracovného vykonu. Vnima-
nie a meranie urovne SP mladych dospievajuci ludi
je vel'mi dolezité predovsetkym z pohladu trovne
zdravotného stavu jednotlivca. Na vel'mi tizku spo-
jitost’ miery SP a zdravotného stavu deti a adoles-
centov poukazali vo svojom vyskume autori Mares
a Neusar (2010). V detstve a v obdobi adolescencie
byva zdravotny stav vyrazne lep$i ako v inych ve-
kovych kategoriach. V pripade choroby byva prie-
beh a spektrum ochorenia zvycajne odlisny od prie-
behu a spektra ochorenia v d’al§ich obdobiach Zi-
vota, ¢o vyrazne vplyva aj na vys§iu uroven SP mla-
dych l'udi oproti populacii vyssieho veku.

V nasom vyskumnom sledovani sme sa zamerali
na hodnotenie miery SP v skupine mladych dospie-
vajucich T'udi, ktori trpia poruchami MSS, kon-
krétne poruchami stavby chodidla a patologickym
zakrivenim chrbtice.

CIED

Ciel'om s§tadie bolo rozsirit' poznatky o urovni
subjektivnej pohody ziakov strednych §kol trpia-
cich poruchami MSS.

SUBOR

Vyskumny subor tvorilo 113 Ziakov strednych
$kol s poruchami MSS (52 chlapcov a 61 dievcat),
ktori navstevovali vybrané stredné Skoly na Sloven-
sku: Nitra, Ruzomberok, Liptovsky Hradok, Hu-
menné. 46,0 % stredoskolakov nasho vyskumného
suboru trpelo idiopatickou skolidzou, 41,6 % dekla-
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rovalo plochost’ chodidla a 12,4 % ziakov dispono-
valo kombinaciou oboch poruch drzania tela (sko-
liéza a ploché nohy).

METODY

Na ziskanie empirickych udajov sme vyuzili
Standardizovany Bernsky dotaznik osobnej pohody
mladeze (Dzuka, 1995), ktory hodnoti uroveii SP na
zaklade 5 dimenzii. Dimenzie boli kategorizované
pozitivne a negativne, a miera stuhlasu, resp. ne-
suhlasu bola vyjadrend bodovou skalou (1-6, resp.
1-4). Prva dimenzia SP ,, Celkova Zivotnd spokoj-
nost’* hodnoti mieru spokojnosti so zivotom mla-
dého ¢&loveka. Cim vyssie skére jednotlivec v tejto
dimenzii nadobudne, tym vysS$ia je miera celkovej
zivotnej spokojnosti. Druha dimenzia SP ,, Aktudine
psychické problémy * vyjadruje mieru psychickych
problémov. Cim vyssie skore v tejto dimenzii jed-
notlivec nadobudne, tym je vys$ia pritomnost’ psy-
chickych starosti. Tretia dimenzia SP ,, Aktudlne te-
lesné tazkosti* zobrazuje to, aké telesné tazkosti
jednotlivca trapia a aka je ich miera. Cim vysSie
skoére nadobudne jednotlivec v tejto dimenzii, tym
ZastejSie pocituje telesné tazkosti. Stvrtd dimenzia
SP ,,Sebaocenenie“ posudzuje, ako sa jednotlivec
sam hodnoti, a to tak, Ze vyjadri postoj k vlastnej
osobe. Cim vyssie skore respondent nadobudne,
tym pozitivnejsi je jeho postoj k sebe, rovnako sa
vnima cennejSie a ma kladnejSie sebahodnotenie.
Piata dimenzia SP ,, Depresivne naladenie“ vyjad-
ruje rozmer nepriaznivych obsahov psychiky jed-
notlivca. Cim vys§ie skére respondent nadobudne,
tym charakteristickejsie su pre neho sustavné depre-
sivne nalady. Pre prehl'adnejsiu analyzu vysledkov
sme zIucili pozitivne a negativne dimenzie SP. Dve
dimenzie SP ,, celkova Zivotnd spokojnost * a ,, seba-
ocenenie” spadali do pozitivnych dimenzii SP a
tri dimenzie ,, aktudlne psychické problémy*, , ak-
tudlne telesné tazkosti* a ,,depresivne naladenie
boli zaradené do negativnych dimenzii.

Ziskané udaje sme spracovali v programe IBM
SPSS verzia 23. Normalita udajov bola testovana
Shapiro Wilkovovym testom, ktory nepotvrdil nor-
malitu rozlozenia dat. Udaje ziskané z odpovedi
sme spracovali aritmetickym priemerom (x), ktory
vyjadroval priemerné bodové skore z vyjadrenych
odpovedi a smerodajnou odchylkou (+; SD). Vy-
znamnost' rozdielov miery SP v jednotlivych di-
menziach medzi sibormi chlapcov a diev¢at sme
hodnotili  neparametrickym  Mann-Whitneyho
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U-testom, kde bola zaroveil zistovand vecna vy-
znamnost’ (r).

VYSLEDKY

Analyzou ziskanych vysledkov nasho vyskumu
sme zistili, Ze priemerné bodové skore pozitivnej di-
menzie SP ,,celkova Zivotna spokojnost v celom
subore stredoSkolakov s poruchami MSS dosiahlo
hodnotu 4,34+0,97 bodov. Vyss§iu hodnotu priemer-
ného bodového skore dosiahla d’alsia pozitivna di-
menzia ,, sebaocenenie“4,51+1,22 bodov a celkovo
priemernd hodnota tychto dvoch pozitivnych di-
menzii subjektivnej pohody v stubore stredoskola-
kov sporuchami MSS bola 4,40+0,96 bodov
(tab. 1). Analyzou negativnych dimenzii subjektiv-
nej pohody sme zistili, Ze priemerné bodové skore
dimenzie ,, aktudlne psychické problémy* dosiahlo
v celom subore stredosSkoldkov s poruchami MSS
hodnotu 2,39+0,89 bodov, dimenzia ,, aktudine te-
lesné tazkosti* 1,97+0,61 bodov a dimenzia ,, dep-
resivne naladenie* sa preukazala priemernou hod-
notou 2,40+0,98 bodov. Celkovo tieto negativne di-
menzie subjektivnej pohody nadobudli priemernu
hodnotu 2,124+0,57 bodov v stbore ziakov stred-
nych §kol s poruchami MSS (tab. 1).

Analyzou ziskanych vysledkov sme d’alej zistili,
7e medzi chlapcami a diev€atami s poruchami MSS

existuju signifikantné rozdiely v miere SP v dvoch
dimenziach na 1% a 5% hladine Statistickej vy-
znamnosti (tab. 2). Chlapci s poruchami MSS
(4,59+0,89 bodov) disponovali signifikantne vys-
Sou mierou celkovej Zivotnej spokojnosti ako diev-
Cata (4,13+£0,99 bodov) dosiahnutim vyssieho prie-
merného bodového skore (U=1096; p=0,00;
1=0,24). Dalej sme zistili, Ze dievéata s poruchami
MSS (2,11£0,65 bodov) deklarovali signifikantne
vysSiu mieru aktualnych telesnych tazkosti oproti
chlapcom (1,8140,52 bodov) dosiahnutim vysSicho
priemerného bodového skére v tejto dimenzii
(U=1180; p=0,02; r=0,25). Dalsou analyzou sme
zistili, ze dievCata prejavili vy$§im dosiahnutym
priemernym bodovym skére vysSiu mieru aktual-
nych psychickych problémov, vy$$iu mieru depre-
sivneho naladenia ako chlapci, a na strane druhej,
chlapci deklarovali o nie¢o vy$$iu mieru sebaocene-
nia oproti diev¢atam (tab. 2).

Zlt¢enim pozitivnych a negativnych dimenzii
subjektivnej pohody sme zistili signifikantné roz-
diely v miere subjektivnej pohody medzi chlapcami
a dievCatami s poruchami MSS v pozitivnych di-
menziach na 1% hladine Statistickej vyznamnosti
a v negativnych dimenzidch na 5% hladine Statistic-
kej vyznamnosti v oboch pripadoch v prospech
chlapcov (graf 1). M6Zeme teda konstatovat’ signi-

Tabul’ka 1 Miera SP stredoskolakov s poruchami muskuloskeletalneho systému

Dimenzie subjektivnej pohody
Celkova Zivotna | Aktualne psychické | Aktualne telesné . Depresivne nalade-
. , . - . Sebaocenenie .
spokojnost problémy tazkosti nie
X/SD
4,34%0,97 | 2,39+0,89 | 1,97+0,61 | 4,51+1,22 | 2,40+0,98
Pozitivne dimenzie Negativne dimenzie
X/SD
4,40+0,96 2,12+0,57
Tabul’ka 2 Porovnanie urovne subjektivnej pohody z hl'adiska rodovych odlisnosti
Dimenzie subjektivnej pohody Pohlavie x/SD Man%__zsl:lmey p - hodnota
.. , . R Chlapci 4,59+0,89 -
Celkova Zivotna spokojnost Dievéata 4.1320.99 1096 0,00
. C . Chlapci 2,25+0,83
Aktuélne psychické problémy Dievéata 2.50:0.93 1330 0,14
, . . Chlapci 1,81+0,52 "
Aktualne telesné tazkosti Dievéata 2.1120.65 1180 0,02
. Chlapci 4,69+1,16
Sebaocenenie Dievéata 4374127 1341 0,16
. . Chlapci 2,36+0,88
Depresivne naladenie Dievéata 2.44+1,06 1538 0,78

Legenda: **p<0,01; *p<0,05
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Graf 1 Porovnanie pozitivnych a negativnych dimenzii
SP z hl'adiska rodovych odlisnosti

fikantne vysSiu mieru pozitivnych dimenzii SP
u chlapcov s poruchami MSS (4,62+0,85 bodov)
oproti diev€atam (4,21£1,0 bodov) dosiahnutim
vysSieho priemerného bodového skore (U=1145;
p=0,01; r=0,21), atiez signifikantne niz§iu mieru
negativnych  dimenzii  vskupine  chlapcov
(1,99+0,49 bodov) oproti dievcatdm (2,224+0,61 bo-
dov) prejaventl niz§im priemernym bodovym skore
(U=1257; p=0,05; r=0,20). Celkovo mdZeme nasim
vyskumom potvrdit’ signifikantne vySSiu urovei
celkovej subjektivnej pohody v prospech chlapcov
s poruchami MSS oproti diev¢atam.

DISKUSIA

Boarini et al. (2012) tvrdia, Ze SP je spojena s in-
dividudlnymi vnemami, ndzormi, presved¢eniami,
kultirnymi vzormi a pocitmi o vlastnom Zzivote.
Rozsah premennych, ktoré vykazuju signifikantné
vztahy so SP, zahrfia predovsetkym premenna zdra-
vie, d’alej su to premenné ako zamestnanecky status,
prijmy a hmotné bohatstvo, vzdelanie, rodinny stav,
socialne vztahy a iné. Za najdodlezitejsiu zlozku SP
sa ale podl'a viacerych vyskumov povazuje zdravie
a neskor socialne spojenie (Bendikova et al., 2018;
Nemcek et al., 2017; Bendikova, Nemcek, 2016).
Cielom nasho vyskumu bolo rozsirit poznatky
o urovni SP ziakov strednych §kol trpiacich poru-
chami MSS, konkrétne poruchami chodila (jeho
plochost’) a patologickym vybocenim chrbtice
v bo¢nom smere (skolidza). Rozdiely v miere SP
sme nasledne porovnavali z hl'adiska rodovych od-
liSnosti. Vyznamnym poznatkom naSho vyskumu
bolo zistenie signifikantne vyssej miery celkovej Zi-
votnej spokojnosti v stibore chlapcov s poruchami
MSS oproti dievcatam a signifikantne vysSej miery
aktualnych telesnych tazkosti deklarovanej skupi-
nou dievCat s poruchami MSS oproti chlapcom.
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V neposlednom rade sme nasim vyskumom potvr-
dili signifikantne vysSiu mieru SP chlapcami s po-
ruchami MSS deklarovanej signifikantne vys$Sou
mierou pozitivnych dimenzii SP a signifikantne niz-
Sou mierou negativnych dimenzii SP oproti dievca-
tam. Vyskum autorov Dienera a Ryana (2009) dek-
laruje odli$né zistenia, kedy autori poukézali na pri-
blizne rovnaku mieru SP medzi muzmi a zenami,
nakol’ko ani v jednej dimenzii SP, ako ani v celko-
vej urovni SP nebol zaznamenany signifikantny roz-
diel medzi pohlaviami. Penedo a Dahn (2005) svo-
jim vyskumom poukazuju na vyznamny podiel pra-
videlného cvi¢enia na zvySovanie telesného a men-
talneho zdravia a na signifikantne vyss$iu mieru SP
v skupine zdravych jednotlivcov oproti populécii so
zdravotnymi poruchami. Vyskumom spojitosti
zdravia akvality Zivota sa zaoberali aj autori
Schwimmer et al. (2003) ktori porovnavali uroven
SP obéznych deti a adolescentov so zdravymi a s ty-
mi, ktorym bola diagnostikovana rakovina. Zistili,
Ze obézne deti a adolescenti dosahovali niZ§iu mieru
celkovej SP ako zdravi jednotlivci a porovnatel'na
s tymi, ktorym bola diagnostikované nadorové
ochorenie. V Pacesovej (2019) vyskume zazname-
nali chlapci v dimenzii aktualnych psychickych
problémov priemerné bodové skore 2,53 bodov, ¢o
prekvapivo kore$ponduje s vysledkami dievéat nas-
ho vyskumu v tejto dimenzii SP (2,50+0,93 bodov).
Podobné vysledky sme zistili v dimenzii aktualnych
telesnych tazkosti, ked’ chlapci Pacesovej (2019)
vyskumu zaznamenali priemerné bodové skore 2,09
bodov, ¢o korespondovalo prekvapivo znova s vy-
sledkami naSich dievéat (2,11+£0,65 bodov). Sku-
pina nasich chlapcov disponovala nizSou mierou ak-
tudlnych telesnych tazkosti (1,81+£0,52 bodov),
oproti chlapcom autorkinho vyskumu, hoci nasi
chlapci trpia poruchami muskuloskeletalneho sys-
tému, ktoré s mnohokrat bolestivé. Ukazalo sa aj
niekol’ko d’alsich vyskumov v spojitosti SP so $por-
tovanim. Vysledky vyskumu kolektivu autorov
Snyder et al. (2010) poukazali na to, ze Sportujuci
adolescenti dosahuju signifikantne vysSiu mieru du-
Sevnej, emociondlnej a telesnej SP ako neSportujuci
adolescenti. Z vysledkov vyskumu Steptoe a But-
lera (1996) vyplynulo, Ze miera SP je pozitivne spo-
jena s vySSou mierou Sportovania. Ti adolescenti ich
vyskumnej Studie, ktori sa intenzivnejSie venovali
$portovaniu, dosahovali vys$Siu mieru SP. Na zaver
diskusie si dovol'ujeme konstatovat, Ze ucast’ na
vhodne zvolenej pohybovej aktivite a cvieni, moze
pozitivne ovplyvnit’ aj Grovenn SP mladych dospie-
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vajucich Tudi. Stadium vyskumnych prac réznych
autorov nas podnietilo k tomu, aby sme sa v budua-
com vyskumnom sledovani zamerali prave na zist'o-
vanie miery SP u deti a adolescentov s réznymi po-
ruchami zdravia z pohl'adu ticasti na Sportovani.

ZAVER

Nés predlozeny vyskum poukézal na niekol'ko
cennych zisteni. Celkovu Zivotnt spokojnost’ poci-
tuju v signifikantne vysSej miere chlapci s poru-
chami MSS oproti dievéatam. Tie na druhej strane
pocitovali signifikantne vys$Siu mieru aktudlnych
telesnych tazkosti ako chlapci. Signifikantne vyssia
miera celkovej SP bola deklarovana chlapcami s po-
ruchami MSS oproti diev¢atam. Tento ziskany poz-
natok nas nuti zamysliet’ sa nad tym, ¢o je hlavnou
pric¢inou nizkej irovne SP v skupine dievcat, ktoré
trpia poruchami MSS. Odporucili by sme viac sa za-
merat’ na korekciu, eliminaciu, prip. stabilizaciu
zdravotnych poruch muskuloskeletdlneho systému
v skupine dievcat iast'ou na skupinovych, prip. in-
dividudlnych zdravotnych cviceni aj v domacom
prostredi s ciel'om zvySovania kvality ich Zivota na-
kolko sa domnievame, ze horSie prezivanie teles-
nych tazkosti, vyskyt bolesti, ktoré ich sprevadzaju,
nasledne zvysuju vyskyt psychickych problémov,
depresie a celkovo signifikantne znizuju celkovu zi-
votnu spokojnost’. Odporucanim je preto aplikacia
medicinsky orientovaného fitness predovsetkym
v skupine dievcat s poruchami MSS pod vedenim
odbornika fyzioterapeuta, ktorého funkciou je pre-
ventivne zdravie tak, Ze uz nie su spojené s uvede-
nym zvySenim hypokinézy a choréb suvisiacich so
sedavym spdésobom zivota. Pohybové programy
a cvicenia pohybového aparatu maju za ciel predist’
zmenSovaniu svalovej hmoty, zniZovaniu funk-
¢nych schopnosti nielen chrbtice, ale aj celého mus-
kuloskeletalneho systému.
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MONITORING VYSKYTU FUNKCNYCH ZMIEN A PORUCH POSTURALNEHO SYSTEMU
U AKTIVNYCH HRACOV BASKETBALU A FUTBALU
MONITORING THE OCCURRENCE OF FUNCTIONAL CHANGES AND DISORDERS
OF THE POSTURAL SYSTEM IN ACTIVE BASKETBALL AND FOOTBALL PLAYERS

KOZEL Matus, NECHVATAL Pavol, GAJDOS Miloslav, CUJ Jakub

Fakulta zdravotnickych odborov, Presovska univerzita v Presove, Presov

ABSTRAKT

Vychodiska: Sucasny vrcholovy $port sa dostal do fazy, ked’ je
dolezité dosiahnut’ maximalny mozny vykon, aj za takd cenu,
ze telesna zataz Sportovca je prehnana a Castokrat malo kom-
penzovana aktivitou, ktora by eliminovala nepriaznivé vplyvy
tréningu ¢i samotného Sportového vykonu. V konecnom
dosledku sa to odrazi na kvalite pohybového systému resp.
postury.

Ciel’: Cielom $tudie bolo zistit', aky je vyskyt skratenych sva-
lov, zmonitorovat’ postiru, pohybové stereotypy a zdiagnosti-
kovat’ zakrivenie chrbtice a mobilitu jednotlivych segmentov
v sagitalnej rovine u vrcholovych Sportovcov a vzajomne po-
rovnat’ tieto parametre u skupiny $portovcov aktivne hravaji-
cich futbal a basketbal.

Material a metody: Vyskumu sa zu€astnili vrcholovi $portovei
(n=60 muzov, vek 20+2,9), z ktorych bolo 30 futbalistov a 30
basketbalistov aktivne vykonavajuci Sport minimalne pat ro-
kov. Na naplnenie cielov sme pouzili test skratenych svalov
a vySetrenie pohybovych stereotypov podla Jandu, posturdlny
test a diagnosticky pristroj Spinal Mouse. Ziskané vysledky st
Statisticky spracované.

Zaver: Medzi aktivnymi hra¢mi futbalu a basketbalu sme v sle-
dovanych parametroch (skratené svaly, kyfoza, pohybové ste-
reotypy, segmentdlna mobilita) zaznamenali S$tatisticky vy-
znamné rozdiely (p<0,05). U aktivnych hracov basketbalu sa
Castejsie vyskytuju skratené svaly, zvysena kyfoza, horsie po-
hybové stereotypy, horSia segmentilna mobilita a zakrivenie
chrbtice v Th oblasti. U futbalistov su to najmé skratené flexory
kolennych kibov a poruchy postiry v oblasti panvy a trupu.

KPucové slova: Basketbal. Futbal. Mobilita. Postura.

ABSTRACT

Background: The current high performance sport has reached
the stage where it is important to achieve maximum perfor-
mance, even at the cost that the athlete's physical load is exag-
gerated and often less than compensated by the activity that
would eliminate the adverse effects of training or sports perfor-
mance. Ultimately, this will be reflected in the quality of loco-
motor system, resp. posture.

Objective: The aim of this work is to find out what is the occur-
rence of shortened muscles, monitor posture, movement stere-
otypes and diagnose the curvature of spine and mobility of in-
dividual segments in the sagittal plane of top athletes and com-
pare these parameters with the group of athletes who play foot-
ball and basketball.

Materials and Methods: In our research participated top athle-
tes (n = 60 men, 20 + 2.9) of whom are 30 footballers and 30
are basketball players active for at least five years. To accom-
plish the research objectives, we used a shortened muscle test
and a Janda motion stereotype, a postural test and a Spinal
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Mouse diagnostic device. The obtained results have been statis-
tically processed.

Conclusion: Among the active football and basketball players,
we observed statistically significant differences (p<0.05) in the
monitored parameters (shortened muscles, kyphosis, movement
stereotypes, segmental mobility). For active basketball players,
shortened muscles, increased kyphosis, worse motion stereo-
types, worse segmental mobility and spinal curvature in the Th
region are more common. In football players, these are espe-
cially shortened knee flexors and posture disorders in the pelvis
and trunk.

Key words: Basketball. Football. Posture., Mobility.

UVOD

Pri pravidelnej fyzickej zat'azi dochadza v svalo-
vom systéme k zvyseniu svalovej sily a vytrvalosti,
zvySeniu kapilar vo svale a k zvySeniu poctu moto-
rickych jednotiek, zlepSeniu funkcie nervovosvalo-
vych platni¢iek ako aj funkcie agonistickych a anta-
gonistickych svalov a k zvySeniu energetickych za-
sob v svalstve (Labunova et al., 2016). Vo vrcholo-
vom §porte ale dochadza k nadmernému a ¢asto ne-
rovnomernému zat'azeniu svalstva a Struktar pohy-
bového systému. Vyznamnym faktorom moze byt
unava, ktora je spojena s narastanim zat'aze pocas
tréningu alebo $portového zapolenia a je asociovana
so zhorSenim spravnej techniky (Czakova et al.,
2018). Ak sa svaly nezapajaju spravne, nenastane
spravna svalova koaktivacia a nasledne vznika pre-
tazovanie okolitych Struktir (Andrednsky et al.,
2018). Tonické svaly, ktoré sa viac zatazuju sa pos-
tupne skracujui, zvySuje sa ich tonus ¢im sa vytvara
svalova nerovnovaha. Za takychto podmienok je
pohyb neucelny a dochadza k naruSeniu pohybo-
vych stereotypov, chybnému drzaniu tela, postural-
nym zmenam, k porucham mobility, ¢o sa odraza na
celkovom stave l'udského organizmu (Gajdos et al.,
2017).

Futbal a basketbal st kolektivne $porty, ktoré od
svojho vzniku az po sucasnost’ pre§li mnohymi
zmenami az sa rozvinuli do dnesnej podoby rych-
lych a dynamickych Sportov s vysokymi narokmi na
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vykonnost hracov. Sila, rychlost’ a vytrvalost st tri
zakladné atributy kondicie u tychto Sportovcov.
Sportovy vykon si vyzaduje vysoké naroky na po-
hybové schopnosti a funkéné vlastnosti Sportovca.
Pri basketbale sa zat'azuje predovsetkym svalstvo
dolnych koncatin (beh, zmeny smeru, odraz, vysko-
ky), trupu (drzanie tela pri driblingu) a svaly hor-
nych koncatin (hody, prihravky). Najviac zatazova-
nymi svalmi st m. quadriceps femoris, ktory hra do-
lezita ulohu pri vykone Specifickych motorickych
funkcii ako je strelba (vo futbale), vertikalne skoky
(basketbal) a d’alej flexory kolena, ktoré su potrebné
v situdciach zahfiiajucich zmeny smeru a st dole-
7ité v zabezpeteni stability kolenného kibu (Te-
ixeira et al., 2015). Na rozdiel od basketbalu, pre
futbal nie je typické flekéné postavenie trupu, pri
zakladnom postoji Sportovca. Ale pri absencii dos-
tatocného fyzického rozvoja sa moézu vytvarat’ alebo
zhorSovat’ silové nerovnovahy dolnych koncatin,
ktoré potencidlne znizuju vysledky vykonnosti
(Hart et al., 2014).

CIEL

Cielom $tadie bolo zistit', aky je vyskyt skrate-
nych svalov, zmonitorovat’ postiru, pohybové ste-
reotypy a zdiagnostikovat’" zakrivenie chrbtice
a mobilitu jednotlivych segmentov v sagitalnej ro-
vine u vrcholovych Sportovcov a vzajomne porov-
nat’ tieto parametre u futbalistov a basketbalistov,
ktori su Sportovo aktivni viac ako pat’ rokov.

SUBOR

Vyskumny subor tvorilo 60 muzov, z toho 30
futbalistov, ¢lenov klubu FK Ekoprim Presov a 30
basketbalistov, ¢lenov klubu PU Akademik PreSov
(vek 22,8+1,9). Podmienkou zaradenia do vyskum-
ného suboru bol vek od 20 do 25 rokov, muzské po-
hlavie, aktivne vykonavanie $portu minimalne pat
rokov. Dalsimi predpokladmi boli nepritomnost’
funkéného obmedzenia traumatického p&vodu, or-
topedickych chyb a nepritomnost’ inych ochoreni,
ktoré by mohli ovplyvnit, alebo skreslit’ vysledky
vyskumu. Poslednou podmienkou ucasti na $tadii
bolo dobrovol'né rozhodnutie respondentov, ktori
boli informovani o dévernom spracovani ziskanych
udajov. Do vyskumu boli zaradeni vSetci Sportovci
z obidvoch klubov, ktori spifiali vietky vyssieuve-
dené kritéria.

METODIKA
Vyskum prebiehal po¢as jarnych mesiacov roka
2018 na Fakulte zdravotnickych odborov, Presov-
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skej Univerzity v Presove. U Sportovcov sa vysetro-
vali skratené svaly pomocou testu skratenych svalov
podl'a Jandu (2004). Testovalo sa 10 svalov resp.
svalovych skupin (flexory bedrového kibu, adduk-
tory bedrového kibu, flexory kolenného kibu, m.
rectus femoris, m. triceps surrae, m. quadratus lum-
borum, paravertebralne svaly, m. pectoralis major,
m. trapezius pars descendens, m. levator scapulae a
mm. scaleni) s tendenciou ku skracovaniu. Stupen
skratenia svalu bol vyjadreny ¢&iselne: neskrateny
sval (0), malé skratenie svalu (1), vel'ké skratenie
svalu (2). Nasledne boli testované pohybové stereo-
typy podla Jandu (2004), t.j. stereotyp abdukcie ra-
menného kibu, predklonu trupu, predklonu hlavy,
a stereotyp vzporu. Postura bola vySetrovand pomo-
cou posturalneho testu (Pesan et al., 2015), v ktorom
sa pohl'adom hodnotilo jedenast’ parametrov. U sto-
jaceho pacienta sa pohl'adom z ventralnej strany sy-
metria tela: symetria prsnych bradaviek (P1), sy-
metria klaénych kosti (P2), symetria torakobra-
chidlnych trojuholnikov (P3) a symetria prednych
spin (spinae iliacae anterior superior) (P4). Pohl'a-
dom z dorzalnej strany, v stoji rozkroénom boli tes-
tované nasledovné parametre: symetria ramien (P5),
symetria lopatiek (P6) a postavenie panvy (P7). Pre
vyhodnotenie bola pouzité stvorbodova skala s hod-
notenim: symetrické (1), mierne asymetrické (2),
stredne asymetrické (3), vel'mi asymetrické (4).
Pohl'adom z boku v stoji rozkro¢nom bolo hodno-
tené postavenie hlavy (P8) hodnotiacou skalou:
ziadne predsunutie (1), mierne predsunutie (2), vac-
$ie predsunutie (3), velké predsunutie (4). Dalej bol
testované: postavenie ramien (protrakcia) (P9) hod-
notiacou §kalou: ziadna (1), mierna (2), zvySena (3)
a vel'kd protrakcia (4); tvar hrudnej chrbtice (ky-
féza) (P10) Stvorbodovou skélou: fyziologicka ky-
féza (1), mierne zvySend (2), vyrazna (3) a vel'mi
vyrazna kyfoza(4) a tvar drickovej chrbtice (lor-
déza) (P11) taktiez Stvorbodovou Skalou: fyziolo-
gicka lordoza (1), mierne zvySena (2), vyrazna (3)
a vel'mi vyrazna lordoza (4).

Ako posledny bol vySetrovany axialny systém.
Za tymto ucelom bol pouzity diagnosticky pristroj
Spinal Mouse, ktorym sa okrem iného hodnoti za-
krivenie chrbtice v stoji a mobilita jednotlivych seg-
mentov v sagitalnej rovine (Mikuldkova et al.,
2015; 2016). Pristroj na zaklade merania vyhodnoti
prostrednictvom softwaru odchylky od referenc-
nych hodnét. Pre sagitalnu rovinu plati, ze plusové
hodnoty vyjadrujii odchylku segmentu ventralnym
smerom, ¢o znamend prehlbovanie kyfotickej
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krivky a vyhladzovanie lordézy. Minusové hodnoty
vyjadruju odchylku segmentu dorzdlnym smerom,
¢o znamena vyhladzovanie kyfotickej a prehlbova-
nie lordotickej krivky.

Ziskané vysledky boli u obidvoch skupin $por-
tovcov po potvrdeni normality vyberovych stiborov
vzédjomne porovnané a Statisticky vyhodnotené.
Overila sa rovnost’ popula¢nych disperzii F-testom
a na zaklade vysledku sa vybrala testovacia Statis-
tika t-test. V programe Statistica sa pouzila funkcia
T-test pre nezavislé vzorky. Pre Statistické spraco-
vanie sa pouzila dvojvyberova analyza parametrov
normalneho rozdelenia. Statistickd vyznamnost’ sa
overovala na hladine vyznamnosti o = 0,05.

VYSLEDKY

Statistickym spracovanim vysledkov ziskanych
vySetrenim skratenych svalov, sme medzi futbalis-
tami a basketbalistami zistili signifikantné rozdiely.
Vyznamné rozdiely boli v nasledovnych svalovych
skupinéch: flexory kolenného kibu, m. rectus femo-
ris, m. quardratus lumborum, m. pectoralis major,
m. trapezius pars descendens. S vynimkou flexorov
kolenného kibu mala uvedené svaly viac skratené
skupina $portovcov, ktori aktivne vykonavaju bas-
ketbal (tab. 1).

Statistickym vyhodnotenim vysledkov jedenés-
tich parametrov v rdmci testovania postuiry, sme zis-

Tabul’ka 1 Skratené svaly

tili signifikantné rozdiely medzi basketbalistami
a futbalistami v nasledujicich ukazovateloch: sy-
metria torakobrachidlnych trojuholnikov (aspekcia
z ventralnej strany), symetria panvy (aspekcia
z dorzélnej strany) a kyféza (aspekcia z lateralnej
strany). Prvé dva parametre boli v neprospech fut-
balistov a parameter kyf6za v neprospech basketba-
listov (tab. 2).

Ako je uvedené v tabulke 3, horSie pohybové
stereotypy boli zaznamenané u basketbalistov, a to
stereotyp predklonu hlavy a stereotyp predklonu
trupu. Futbalisti vykonali tieto pohybové stereotypy
bezchybne.

Pri Statistickom vyhodnoteni zakrivenia a seg-
mentalnej mobility chrbtice v sagitilnej rovine sme
zistili, Ze medzi oboma skupinami $portovcov je
signifikantny rozdiel iba v jedinom parametri — ex-
tenzia Th chrbtice (tab. 4). Pri zdklone mala skupina
basketbalistov v thorakalnej oblasti krivku hrudnej
chrbtice viac vzdialent od referenénej hodnoty, ¢o
znamena, ze pohyb do extenzie nebol u tychto Spor-
tovcov dostatocny. Na zaklade ziskanych vysledkov
mozeme skon§tatovat’, ze u basketbalistov nedocha-
dza vo vicSej miere k chybnym pohybovym stereo-
typom a poruchdm v oblasti axialneho systému
v sagitalnej rovine ako u Sportovcov, ktori sa venuju
futbalu. Statisticky vyznamny rozdiel bol zisteny
iba v hrudnej oblasti, ¢o pripisujeme telesnej stavbe

Sval Strana i Basketbalisti i Futbalisti t P F P
priemer s0 priemer S0

Flexory BK vpravo 0,833 0,490 0,966 0,823 0,847 0,400 2,824 0,002
vlavo 0,833 0,490 0,966 0,823 0,847 0,400 2,824 0,002

Adduktory vpravo 0,333 0,447 0,517 0,508 -1,550 0,125 1,136 0,698
BK vlavo 0.262 0,447 0,310 0,471 -0,440 0,661 1,119 0,729
Flexory KK vpravo 0,857 0,843 1,482 0,784 -3,160 0,001 1,154 0,699
vlavo 0,857 0,843 1,482 0,784 -3,160 0,001 1,154 0,699

M. rectus fe- vpravo 0,976 0,604 0,517 0,509 3,350 0,001 1,412 0,340
moris vlavo 1,000 0,663 0,689 0,471 2,170 0,012 1,980 0,060
M. triceps vpravo 0,880 0,803 0,965 0,823 -0,432 0,667 1,052 0,868
surae vlavo 0,380 0,803 0,965 0,823 -0,432 0,667 1,052 0,868
M. quadratus vpravo 0,928 0,867 1,344 0,484 -2,344 0,011 3,209 0,002
lumborum vlavo 0,785 0,682 1,344 0,484 -3,800 0,000 1,988 0,059
PVS - 0,309 0,468 0,310 0,471 -0,007 0,994 1,012 0,954
M. pectoralis vpravo 0,571 0,590 0,172 0,384 3,198 0,001 2,358 0,019
major vlavo 0,619 0,582 0,172 0,384 3,618 0,000 2,295 0,023
M. trapesius vpravo 0,952 0,492 0,482 0,509 3,902 0,000 1,071 0,828
pars desc. vlavo 1,023 0,563 0,482 0,509 4,140 0,000 1,224 0,581
M. levator vpravo 0,547 0,593 0,448 0,736 0,628 0,070 1,542 0,202
scapulae vlavo 0,500 0,595 0,448 0,736 0,327 0,745 1,532 0,209
Mm. scaleni vpravo 0,761 0,576 0,517 0,509 1,843 0,070 1,284 0,491
) vlavo 0,690 0,562 0,517 0,509 1,326 0,189 1,224 0,581

Legenda: t — vysledny parameter t-testu, p — pravdepodobnost’, so — smerodajna odchylka, ' — pomer rozptylov, P — rozptyl, BK —

bedrovy kib, KK — kolenny kib, PVS — paravertebralne svaly
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Tabul’ka 2 Posturalny test symetrie

Sledovany Basketbalisti Futbalisti ¢ F P

parameter priemer 50 priemer so P
Symetria bradaviek 0,333 0,447 0,517 0,508 -1,550 | 0,125 1,136 0,698
Symetria klI'a¢nych kosti 0,262 0,440 0,310 0,471 -0,440 | 0,661 1,119 0,729
Thorakobrachial. troju- 1,500 0,63 1,862 0,693 -2,276 0,013 1,193 0,595
holnik
Predné spinae iliacae 1,214 0,606 1,482 0,508 -1,955 0,055 1,421 0,331
Symetria lopatiek 0,857 0,562 1,482 0,508 1,589 0,117 1,223 0,508
Symetria ramien 1,571 0,470 1,310 0,483 1,815 0,074 2,011 0,054
Symetria panvy 1,357 0,485 1,655 0,484 -2,547 0,007 1,005 1,000
Kyfoza Th 1,884 0,564 1,709 0,637 1,636 0,048 1,427 0,325
Lordéza L 1,809 0,594 1,689 0,760 0,744 0,459 1,639 0,146
Postavenie ramien 1,762 0,576 1,517 0,508 1,843 0,070 1,284 0,491
Postavenie hlavy 1,428 0,500 1,517 0,508 0,728 0,469 1,030 0,913

Legenda: t — vysledny parameter t-testu, p — pravdepodobnost’, so — smerodajna odchylka, F'— pomer rozptylov, P — rozptyl, Th —
thorakalny, L - lumbalny

Tabul’ka 3 Pohybové stereotypy

Sledovany parame- Basketbalisti Futbalisti . F P
ter priemer 50 priemer so P
Vzpor 0,447 0,517 0,333 0,508 -1,55 0,125 1,136 0,698
Upazenie | vpravo 0,440 0,310 0,261 0,471 -0,440 0,661 1,119 0,729
vlavo 0,477 0,655 0,666 0,483 0,998 0,921 1,027 0,919
Predklon | hlava 0,496 1,000 0,595 0,000 -4,377 0,000 0,000 1,000
trup 0,484 1,000 0,642 0,000 -3,956 0,000 0,000 1,000

Legenda: t — vysledny parameter t-testu, p — pravdepodobnost’, so — smerodajna odchylka, F' — pomer rozptylov, P — rozptyl

Tabul’ka 4 Zakrivenie a segmentalna mobilita chrbtice v sagitalnej rovine

. Basketbalisti Futbalisti
Sledovany parameter priemer (°) 50 (%) priemer (°) 50(%) t y F P
L Sak/BK 10,65 931 6,21 9,76 1,25 0,11 1,19 0,64
f;‘fi'ltlzl“a Th 1121 34,59 37,62 11,85 -1,09 0,14 1,12 0,73
stand L 10,31 20,24 -18,76 10,66 0,59 0,28 1,07 0,83
Spolu 2,87 1,40 0,86 2,79 0,79 021 1,06 0,88
. Sak/BK 14,65 63,88 63,55 10,48 0,09 0,46 1,06 0,88
fsf:ltlzl‘i‘lz Th 10,18 55,67 54,83 6,18 0,34 0,37 1,06 0,85
o L 6,62 29,79 29,55 13,56 0,15 0,44 1,15 0,71
Spolu 13,30 104,17 103,34 18,75 0,25 0,40 1,04 0,94
. Sak/BK 14,66 -16,02 17,14 18,75 0,28 0,39 1,64 0,15
fsg:;aal‘;z Th 13,88 36,95 29,79 11,91 2,26 0,01 1,36 0,40
tonsia L 12,69 36,59 32,72 14,74 1,18 0,12 1,35 0,38
Spolu 9,57 37,50 36,34 12,25 0,45 0,33 1,64 0,15
Saitilna Sak/BK 20,24 54,62 57,48 19,16 20,60 0,28 1,17 0,77
mfina eely TH 13,38 20,17 17,21 12,07 127 0,10 123 0,57
pohyb L 11,96 49,95 48,17 11,80 0,62 0,27 1,03 0,95
Spolu 15,48 102,86 102,69 13,99 0,05 0,48 1,22 0,58

Legenda: t — vysledny parameter t-testu, p — pravdepodobnost’, so — smerodajna odchylka basketbalisti, /" — pomer rozptylov, P —
rozptyl, Sak — sakrum, BK — bedrovy klb, Th — thorakalny, L — lumbalny

respondentov, ktora je Specifickd pre kazdy druh
Sportu. Basketbalisti sl vysoki, astenickej az atletic-
kej konstitucie a tazisko zatazenia pri vykone
Sportu je vysSsie a posuva sa aj ventralnym smerom,
naopak futbalisti byvaju nizsi a tazisko tela pri za-
tazi je teda ulozené tiez nizsie.

Na zéklade hodnot v sagitalnej rovine v zaklad-
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nom postoji sme dospeli k zaveru, ze 63,3 % (n=19)
basketbalistov ma predsunuté drzanie tela. U futba-
listov je tiez typické predsunuté drzanie tela a to
u 56,67 % (n=17). Mézeme vyslovit’ zaver, Ze obi-
dva druhy Sportu porovnateInym spésobom vply-
vaju na drzanie tela. Samotny Sport ale ovplyviiuje
v negativnom zmysle posturu a pri dlhodobom pre-
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tazovani bez potrebnych kompenzacnych cviceni
dochadza k zmenam, ktoré maji negativy vplyv na
postiru a mozu viest' porucham pohybového sys-
tému az k zraneniam.

DISKUSIA

Vysetrenim pohybového systému a axialneho
systému u Sportovcov ktori aktivne vykonavaju fut-
bal a basketbal viac ako pét’ rokov, sme zistovali
pritomnost’ skratenych svalov, monitorovali pos-
taru, pohybové stereotypy, zakrivenie chrbtice
a mobilitu jednotlivych segmentov v sagitalnej ro-
vine. Zistili sme, Ze basketbalisti maju viac skrate-
nych svalovych skupin ako futbalisti, horsie pohy-
bové stereotypy, vacsiu kyfozu. U futbalistov pre-
vladali skor skratené flexory kolien a horSia symet-
ria panvy. Podobnym §tidiam sa venovali aj ini au-
tori. Napr. Guedes et al. (2014) vo svojej praci ska-
mali posturdlne drzanie trupu u 36 adolescentnych
hra¢ov basketbalu. Sledované parametre porovna-
vali s hodnotami u 38 zdravych adolescentov, ktori
vykonavali len pohybovi aktivitu v ramci telesne;j
vychovy 2 krat do tyzdna. Zistili, ze u basketbalis-
tov v sagitalnej rovine bol vyssi vyskyt predsunu-
tého drzania hlavy, predsunutia I'avého pleca, hrud-
na kyfoza predsunuté drzanie trupu a anteverzia
panvy. Tato Studia preukdzala, Ze basketbalovy tré-
ning ovplyviiuje muskuloskeletalny systém adoles-
centov a odraza proces posturalnej adaptacie. Singla
et al. (2015) porovnavali drzanie hlavy u 30 vyso-
koskolskych studentov, z ktorych 15 boli hraci bas-
ketbalu. Drzanie hlavy vyhodnocovali prostrednic-
tvom merania kraniovertebralneho uhla a sagital-
neho naklonu hlavy. Medzi tymito skupinami pro-
bantov neboli zaznamenané signifikantné rozdiely
sledovanych parametrov. Treba ale podotknut, ze
tito Studenti, hraci basketbalu, sa venovali korekt-
nému tréningu cca 6 mesiacov. U skupiny naSich
probandov to bolo min. 5 rokov aktivneho $portu
z ¢oho vyplyvaju prislusné rozdiely. Grabara et al.
(2010) skumali 313 ¢lennti skupinu chlapcov vo
veku 10-13 rokov. 176 z nich sa venovali futbalu.
Porovnavali u nich flexibilitu chrbtice a pritomnost’
skratenych svalov. Zistili, ze mladi futbalisti maju
signifikantne lepSiu (p<0,01) pohyblivost’ chrbtice.
Skratenie flexorov kolien bolo signifikantne menej
Casté (p<0,05) u futbalistov nez uich netrénova-
nych kamaratov, najmé u starSich. Tento vysledok
nekoreluje s vysledkom nasho vyskumu. Treba brat’
ale do Givahy vekovy rozdiel a dizku vykonavania
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aktivneho S$portu probandov $tadie, ktoru vykona-
vali Grabara et al. (2010). Pre primerané postudenie
vysledkov nasho vyskumu sa v dostupnych databa-
zach nenachddzaji relevantné aktudlne Cclanky,
vhodné na vedecku komparaciu.

ZAVER

Vrcholovy Sport sa v dneSnej dobe nachadza vo
faze, kedy je Sportovec motivovany snahou dosiah-
nut’ ¢o najlepsie mozné vysledky aj pri riziku moz-
nych zraneni, ¢i negativnom dopade na zdravie. Vy-
soké, jednostranné tréningové zat'azenie, ktoré je
pritomné uz v mladeznickych druzstvach ma nega-
tivny vplyv na pohybovy a posturdlny systém Spor-
tovca. Z nasej Stadie vyplyva, Ze sa CastejSie vysky-
tuju skratené svaly v oblasti §ije, trupu a dolnych
koncatin, zvySend kyfoza, horsie pohybové stereo-
typy, horSia segmentidlna mobilita a zakrivenie
chrbtice v Th oblasti u basketbalistov. U futbalistov
su to najméd skratené flexory kolien a poruchy po-
stury v oblasti panvy a trupu. Rozdielny spdsob za-
taze pri futbale a basketbale ma v kone¢nom do6-
sledku dopad aj na rozdiely v posturalnych poru-
chach.
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Piestany

ABSTRAKT

Vychodiska: Pohybova aktivita ma priaznivy vplyv na kogniciu
zdravych 0s6b ako aj 0s6b s postihnutim chorobnym tpadkom
kognitivnych funkcii.

Ciel: Ciel'om prace bolo ziskat’ poznatky o ti¢inku pohybovej
aktivity na kognitivne funkcie zdravych osob vsetkych veko-
vych kategoérii ako aj 0sob s neurodegenerativnymi poruchami.
Metéda: Do prace sme zahrnuli $tudie uverejnené v elektronic-
kych databazach do konca roka 2019 o G¢inku pohybovej akti-
vity na kognitivne funkcie u zvierat i zdravych osob ako aj u pa-
cientov s chorobami, ktoré postihujui kognitivne funkcie.
Vysledky: Kyslik je limitujucim faktorom kognitivnych funkeii
za normalnych ako aj s chorobami stvisiacich stavov. Zvysena
oxygenacia mozgu aerdbnym cviéenim zvysi hipokampalnu
neurogenézu a zlepsi kognitivne funkcie. U zdravych osob sa
pohybova aktivita ukazala ako uzito¢ny nastroj k zlepseniu
kognicie a mentélneho zdravia bez ohl'adu na vek. Nasledkom
starnutia populécie stipa prevalencia neurodegenerativnych po-
rach suvisiacich s vekom, ¢o vedie k upadku kognitivnych
funkcii. U 0sob so zhorSenou kogniciou dochadza vplyvom pra-
videlného aerdbneho cvicenia k zlepseniu kognitivnych funkcii
ako aj k spomaleniu ich progredujuceho zhorSovania.

Zaver: Aerobny tréning je vel'mi efektivny a dostupny prostrie-
dok k zlepSeniu psychického a fyzického zdravia, bez vedlaj-
Sich ucinkov farmakoterapie. Vysledky uc€inku aerdbneho cvi-
Cenia na kognitivne funkcie kore$ponduju so Stidiami v hyper-
barickej komore, ktoré ukézali, Zze zvySend oxygenacia mozgu
zlepsi vykon v kognitivnych tlohach u osob zdravych ako aj
u 0sdb postihnutych neurodegenerativnym procesom.

Kruacové slova: Pohybova aktivita. Gnostické funkcie. Demen-
cia.

ABSTRACT

Background: Movement has a beneficial effect on the cognition
of healthy persons as well as the persons who are affected by
pathological decline of cognitive impairment.

Objective: The main objective was to obtain the knowledge
about the effect of movement on cognitive functions of healthy
persons in all age categories as well as persons with neuro-
degenerative disorders.

Method: We included the results from the studies published in
electronic databases by the end of 2019 on the effect of move-
ment on cognitive functions in animals and healthy persons as
well as in patients with the diseases that affect cognitive func-
tions.

Results: Oxygen is a limiting factor in cognitive functions in
both healthy and pathological conditions. An increased brain
oxygenation by aerobic exercise will increase hippocampal
neurogenesis and improve cognitive functions. In healthy per-
sons, movement has been proven to be a useful tool to improve
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cognitive and mental health regardless of age. As a result of
aging, the prevalence of age-related neurodegenerative disor-
ders increases, leading to a decline in cognitive functions. In
cognitive impairment, regular acrobic exercise improves cogni-
tive function and slows down their progressive deterioration.
Conclusions: Aerobic training is an effective and accessible
tool to mental and physical health improvement, without the
side effects of pharmacotherapy. The results of the effect of
aerobic exercise on cognitive functions correspond to hyper-
baric chamber studies that have shown that increased brain
oxygenation will improve performance in cognitive roles in
both healthy individuals and individuals affected by neuro-
degenerative process.

Key words: Movement. Gnostic functions. Dementia.

UVOD

Zdravé mozgové funkcie predstavuju streSny po-
jem, ktory zahrffia mentalne zdravie a kogniciu.
K udrzaniu zdravych mozgovych funkcii je nevyh-
nutné vydatné zasobovanie mozgu kyslikom a po-
trebnymi latkami. Pohybova aktivita zvysi okyslice-
nie krvi kyslikom a pomaha cirkulaciou krvi bohatej
na kyslik a nutri¢né latky udrzat’ zdravé cievy a zvy-
§it" tvorbu mitochondrii vo svaloch a v mozgu.
Okrem toho pohybova aktivita méze zvysit' neuro-
genézu (Nooijen et al., 2019). Na druhej strane exis-
tuje dostatok dokazov, ze pohybova inaktivita
sposobuje viacerymi fyziologickymi mechaniz-
mami zhorSenie mozgového zdravia s negativnymi
nasledkami na kogniciu a mentalne zdravie (Smith
et al., 2017). Priaznivy vplyv na kognitivne funkcie
sa dostavi po cvicebnej jednotke (trvanie 10—40 mi-
nuat) ako aj po pravidelnom cviceni v dlh§om caso-
vom obdobi. Kognitivne funkcie bezprostredne po
cviceni st pravdepodobne spdsobené zvySenym ce-
rebralnym prietokom krvi, teda oxygenaciou fron-
talnych oblasti mozgu. Na rozdiel od toho vysled-
kom pravidelnej telesnej aktivity st mikrostruktu-
ralne zmeny v mozgovom tkanive (Verburgh et al.,
2014).

Kognicia je vSeobecny pojem, ktory zahriia
rdzne procesy, napr. pocitovanie a vnimanie, roz-
poznavanie vzorov, pozornost, pamédt a pracovnu
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pamét, exekutivne funkcie, myslenie, vytvaranie
konceptov, usudzovanie, predstavy a fantaziu. Inte-
ligencia a akademicka uspesnost’ sa v psychologii
bezne nepovazuji za kognitivne procesy, avsak
uzko s nimi suvisia.

Hoci sa vSeobecne uznava ucinok aerdbnych
aktivit na kognitivne funkcie, i€inku dlhodobe;j te-
lesnej aktivity na psychické funkcie sa stidie venuju
az v poslednych dvoch desatroCiach. Porovnanie
tychto §tadii je Casto tazké, pretoZe niektoré testy sa
zameriavaju na hodnotenie Specifickych kognitiv-
nych funkcii (napr. pamét’ a exekutivne funkcie) iné
na globalne procesy (napr. inteligenciu a uspesnost’
vo vzdelavani).

CIEL

Ciel'om studie bolo ziskat’ poznatky o u¢inku po-
hybovej aktivity na kognitivne funkcie zdravych
osdb vSetkych vekovych kategdrii ako aj osob
s neurodegenerativnymi poruchami.

METODA

Do préace sme zahrnuli $tudie o t€inku pohybo-
vej aktivity na kognitivne funkcie u zvierat i zdra-
vych 0s6b, ako aj u pacientov s chorobami, ktoré
postihuju kognitivne funkcie, ktoré boli uverejnené
v elektronickych databdzach a v ¢asopisoch do kon-
ca roku 2019.

VYSLEDKY

V pokusoch na zvieratach sa ukazalo, ze aerobny
tréning trikrat tyzdenne po dobu jedného roka vedie
k narastu objemu predného hipokampu a k zvysenej
hladine BDNF (brain-derived neurotrophic factor)
v sére a zaroven k zlepSeniu paméti. Uvedené zme-
ny sa v kontrolnej skupine nezistili (Pereira et al.,
2007). Hipokampus je dodlezitou sucastou mozgu
Cloveka a dalSich stavovcov. Patri do limbického
systému a hra dolezita tlohu pri konsolidacii infor-
macii z kratkodobej pamiti do dlhodobej pamiti
a priestorovej orientacii. Aerdbny tréning u zviera-
cich modelov spdsobil neurogenézu, angiogenézu,
zvySenu synapticku plasticitu v hipokampe a uvol-
nenie neurotrofinov, ¢o facilituje integraciu hipo-
kampalnych neurénov do existujucej mozgovej
siete. Uginky aerdbneho cvienia tesne suvisia
s BDNF, ktory zlepsuje viaceré aspekty hipokam-
palnej neurogenézy (Choi et al., 2018). Silové cvi-
¢enie na rozdiel od aerobneho cvicenia vyuziva ako
zdroj energie anaerobnu glykolyzu, avsak tiez zvy-
Suje hladinu BDNF v sére (Marston et al., 2017).
Hoci silové cvicenie ma pre 'udské telo priaznivé
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ucinky, jeho ucinok na hipokampalnu neurogenézu
je kontroverzny. V jednej §tadii silové cvicenie pod-
porilo proliferaciu neurdlnych kmetniovych buniek
v hipokampe a zvysilo neuralnu plasticitu (Vilela et
al., 2016), v inej malo na hipokampalnu neuroge-
nézu maly vplyv (Nokia et al., 2016). Autori tychto
studii vSak upozoriiuju, Ze parametre kognitivnych
funkcii u zvierat sa nemusia prekryvat s ich hodno-
tenim u l'udi.

Stiidie zamerané na vplyv pohybovej aktivity na
psychické funkcie st zamerané na dve krajné obdo-
bia zivota — na deti a starych l'udi. Mlady dospely
vek (18-35 rokov) je charakterizovany relativnou
stabilitou a najvyssou kognitivnou vykonnostou,
preto Studie orientované na tento vek su zriedkavé.
Udeti je cielom optimalne rozvinut psychické
funkcie, zatial’ ¢o u starych l'udi sa $tudie zameria-
vaju na moznost’ zachovat’ ¢o najdlhSie primerané
psychické funkcie v zdravi i v chorobe. Podstatne
vacsi vplyv telesného pohybu na aktivaciu a regula-
ciu CNS u deti v porovnani so seniormi je dany
plasticitou detskej CNS.

Pohybova aktivita a mentalne funkcie u deti

Pri hodnoteni bezprostredného ucinku telesnej
aktivity v priebehu vyucovania sa zistil bez-
prostredny pozitivny vplyv pohybovej aktivity na
vykon deti v testoch merajucich a hodnotiacich kog-
nitivne funkcie ako napriklad pozornost, pamat’,
schopnost’ rychleho rozhodovania a planovania
(Phillip et al., 2011). U 120 chlapcov a dievcat Sies-
tej triedy v naslednom hodnoteni rychlosti matema-
tického vypoctu sa chddza v trvani 30—40 minat
ukazala Gc€innejSia ako 20-minttové tradicné cvice-
nie a 15-minutova intenzivna aerdbna aktivita mala
lepSie vysledky ako 15-minttovy stre¢ing. Pozi-
tivny bezprostredny ucinok 20-minutového aerdb-
neho tréningu strednej intenzity sa ukazal aj u deti
postihnutych hyperaktivitou (ADHD - attention-de-
ficit/hyperactivity disorder) (Pontifex et al., 2013).

Zaciatkom 21. storoCia sa objavuju prace popi-
sujuce pozitivny vplyv dlhodobej pravidelnej pohy-
bovej aktivity na kognitivne schopnosti deti. Tom-
porowski et al. (2008) zhrnuli vysledky 11 $tadii za-
meranych na ucinok telesnej aktivity na psychické
funkcie deti. Studie boli zaloZzené na merani troch
zakladnych smerov: vSeobecna inteligencia, kogni-
tivne funkcie a dosiahnuta troveii vedomosti. Pre
meranie a hodnotenie inteligencie boli pouzité tra-
di¢né psychometrické testy (napr. WISC a Stan-
ford-Binet). Kognitivne testy boli zamerané na de-
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tailni analyzu Specifickych aspektov mentalnej
funkcie (pozornost, pamit, exekutivna funkcia,
vSeobecna inteligencia, poznavacie procesy a do-
siahnuta kolska uspesnost). Skolska uspesnost
bola merana znamkami v danom obdobi, hodnote-
niami ucitel'ov a Standardizovanymi vedomostnymi
testami. Vysledky ukazuji na priaznivy ucinok cvi-
¢enia, najméd aerobneho tréningu na psychické
funkcie deti. K zlepSeniu psychickych funkcii doslo
u vSetkych deti, ktoré sa zic¢astnili pravidelného ae-
robneho tréningu, bez ohl'adu na hodnoty testov
pred zacatim §tadie. Deti s nizkou aerébnou vytrva-
lost'ou (kondiciou) a obezitou mali podstatne horsie
vysledky v gramatike, ¢itani i matematike (Shore et
al., 2008). Teda pohybova aktivita, ktord zlepsi
zdravotny stav deti moze tiez pozitivne ovplyvnit
ich psychicky stav. V studii, do ktorej bolo zahrnu-
tych 312 strednych $kél v Tennessee, bol hodnoteny
vztah medzi testami na telesnd zdatnost
(FITNESSGRAM) a skolskou uspesnostou. Stu-
denti s vys$Sou uroviiou telesnej kondicie obstali lep-
Sie v testoch hodnotiacich trovent vedomosti ako
Studenti s nizSou urovinou telesnej kondicie (Coe et
al., 2012). U 254 743 ziakov verejnych $kol v Te-
xase sa zist'oval vztah medzi testami na telesnu vy-
konnost (FITNESSGRAM) a §tandardizovanymi
testami na Skolska uspesnost’ (TASK). Telesna vy-
konnost’ mala vyrazna priamu suvislost’ s dosiahnu-
tou uroviiou vo vedomostnych testoch (p<0,001)
nezavisle na sociodemografickych faktoroch (Van
Dusen et al., 2011). Vztahu medzi telesnou aktivi-
tou deti a akademickou uspesnost'ou je venovana
vel'ka pozornost, pricom véc¢sina $tadii ukazuje
malq, ale signifikantnu suvislost’ (Esteban-Cornejo
et al.,, 2015). Jedna sa o komplexny jav, ktory je
ovplyvneny mnohymi faktormi ako pohlavie, so-
ciodemografické faktory, spdsob a intenzita cvice-
nia (Fox et al., 2010). Viaceré Studie ukazali suvis-
lost’ medzi telesnou aktivitou a znizenim sympto-
mov hyperaktivnej poruchy (ADHD) (Song et al.,
2016) ako aj zlepSenim kognitivnych funkcii
u ADHD (Gapin, Etnier, 2010). Priaznivé ucinky
telesnej aktivity u deti a adolescentov sa tykaju aj
zniZenia symptomov depresie a anxiety a zlepSenia
sebahodnotenia.

Pohybova aktivita a mentalne funkcie v stred-
nom veku

Stredny vek je definovany ako obdobie dospe-
losti od 40 do 65 rokov (American Psychiatric Asso-
ciation, 2013). Bez ohladu na telesnt aktivitu
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a kognitivne schopnosti je stcastou normalneho
starnutia ubytok Struktiry a zniZenie funkcie mozgu
v strednom veku. Vela zobrazovacich studii uka-
zalo lokalne $pecificky ubytok objemu bielej hmoty
od veku 40 rokov, zatial’ ¢o Seda hmota linearne
ubuda od adolescencie (Pfefferbaum et al., 2013).
Stadie ukazuju pozitivnu stivislost medzi telesnou
aktivitou a celkovou velkostou mozgu, najmi
vzostup Sedej mozgovej hmoty. Autori usudzuju, Ze
objem bielej hmoty zavisi od vztahu medzi telesnou
aktivitou, sociodemografickymi faktormi a faktor-
mi cievneho rizika. Stadia vo Finsku, ktorej sa zu-
Castnilo 1449 rekreacne Sportujucich osob stred-
ného veku (50,6 + 6 rokov) ukazala narast objemu
bielej i8edej hmoty v neskorSom obdobi zivota
(71,6 £ 4,1 rokov) (Rovio et al., 2010). Viaceré lon-
gitudinalne kohortové §tadie potvrdili dolezitost te-
lesnej aktivity v strednom veku pre udrzanie kogni-
tivneho zdravia v neskorSom veku (Hoang et al.,
2016).

Pohybova aktivita a mentalne funkcie vo vy§§om
veku

Vo veku nad 60 rokov dochadza k akcelerécii
neuroanatomickych a fyziologickych zmien. Vo
vacsine oblasti mozgu dochadza k ubytku Sedej
hmoty v rozsahu 0,5-1 % rocne, ¢o koreluje so zni-
zenim vykonu paméti (Fjell, Walhovd, 2010). Atro-
fia Sedej a bielej hmoty ja najvyraznejsia v prefron-
talnom kortexe a v hipokampe, €o su oblasti dole-
zité pre exekutivnu funkciu a pamét’ (Madden et al.,
2009).

Stadie ukazujt, Ze za pomerne kratky ¢as docha-
dza vplyvom pohybovej aktivity k zlepSeniu kogni-
tivnych funkcii u starych l'udi. U 86 zien vo veku
70-80 rokov doslo po 6 mesiacoch odporového tré-
ningu 2x tyzdenne a aerébneho kondi¢ného tré-
ningu chddzou k zlepSeniu pracovnej paméti v po-
rovnani s kontrolnou skupinou, ktora trénovala rov-
novahu a stre¢ing (Nagamatsu et al., 2013). K zlep-
Seniu kognitivnych funkcii v porovnani s kontrol-
nou skupinou doslo u 49 zien vo veku 65—75 rokov
dokonca po 4 mesiacoch kombinovaného aerdb-
neho a silového tréningu 2x tyzdenne. K zlepseniu
doslo vo verbalnej plynulosti, rychlosti informac-
ného procesu a v exekutivnej funkcii. Cvicebny
program viedol k zvySeniu hladiny BDNF, ¢o pou-
kazuje na skutocnost, Ze neurogenéza moéze byt
jednym z mechanizmov zlepSenia kognitivnych
funkecii u starych l'udi (Vaughan et al., 2014).
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V randomizovanej kontrolovanej §tadii so 120
star§imi dospelymi 'ud’'mi sa zistilo, Ze vplyvom ae-
robneho tréningu sa zvacsil hipokamus o 2 % (me-
rané magnetickou rezonanciou), zvysila sa hladina
BDNF v sére a v testoch sa ukdzalo zlepSenie pa-
méti. Objem hipokampu sa vo vy$Som veku zmen-
Suje, ¢o sa potvrdilo u kontrolnej skupiny, kde
k zmendm hladiny BDNF, ani k zlepSeniu paméti
nedoslo (Erickson et al., 2011). Upadok kognitiv-
nych funkcii urychluje aj celkova anestézia, ¢o
sa prejavuje v poruchach vnimania, paméti, pozor-
nosti, ucenia, schopnosti sustredenia, rychlosti spra-
covania informacii, planovania. V mozgu starych
Pudi prebiehaju neurodegenerativne procesy, ktoré
anestetikd urychlia. Udava sa, Zze 3040 % dospe-
lych javi po narkéze znamky kognitivnej dysfunk-
cie, ktoré u seniorov pretrvavaju dlhsiu dobu (Ko-
14%, Cervenkova, 2018). Preto v€asna mobilizacia
pacienta po operdcii a pravidelna pohybova aktivita
je dolezita nielen z doévodu restitucie telesnych, ale
aj psychickych funkcii.

U zdravych osdb sa telesné cvicenie ukazalo ako
uzito¢ny nastroj k zlepSeniu kognicie a mentalneho
zdravia bez ohl'adu na vek. V §tadii s 241 zdravymi
jedincami vo veku 15 az 71 rokov zlepSilo aerébne
cvi¢enie kognitivne funkcie u mladych i star§ich
(Hillman et al., 2006). Deti s vy$Sou uroviiou teles-
nej kondicie maji obojstranne vacsi objem hipo-
kampu (Chaddock et al., 2010).

Pohybova aktivita a neurodegenerativne poru-
chy

U l'udi so zhorSenou kogniciou dochadza po te-
lesnom cviceni k zlepSeniu kognitivnych funkcii
ako aj k spomaleniu ich progredujuceho zhorSova-
nia. Nasledkom starnutia populacie stipa prevalen-
cia neurodegenerativnych poruch suvisiacich s ve-
kom, vratane Alzheimerovej choroby (AD) a Par-
kinsonovej choroby (PD). K zlepSeniu kognicie po-
hybovou aktivitou dochadza aj pri zavaznej demen-
cii ako je napr. Alzheimerova choroba (Stephen et
al., 2017). Telesnad inaktivita patri k najcastejSie
udavanym rizikovym faktorom vzniku AD, ktora je
najcastejSou formou demencie. Metaanalyza 13 ran-
domizovanych kontrolovanych §tadii so vzorkou
673 pacientov postihnutych AD ukazala, ze v inter-
vencnej skupine doSlo v porovnani s kontrolnou
skupinou k Statisticky signifikantnému zlepSeniu
kognicie meranej MMSE skére. Priemerny vek pro-
bandov bol 73,53 (od 51 do 89), stredny az inten-
zivny tréning priemerne 40 minat (od 30 do 60
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min.), tyZdenne minimalne 1 hodina, doba trvania
od 12 do 24 mesiacov. Z toho v 11 §tudiach sa jed-
nalo len o aerobny tréning (Jia et al., 2019).

Pocetné studie ukazuju, Ze telesna aktivita moze
v urCitom rozsahu zlepsit’ kognitivny vykon u pa-
cientov so zhorSenou kogniciou. Doteraz vsak nie je
jasné, aké kombinacie frekvencie, intenzity, ¢asu
a typu cvicenia mézu mat’ lepsi ucinok na kogniciu
star§ich I'udi s diagnostikovanou AD. V §tudii hod-
notiacej uc¢inok cvicenia na kogniciu pacientov
s AD vo Finsku sa nenasla suvislost’ medzi poctom
cviceni a vysledkami kognitivnych testov (Oman et
al., 2016). V literarnom prehl'ade Cass et al. (2017)
nezistili zavislost medzi davkou cvicenia a zlepSe-
nim kognicie u pacientov s AD. Pre udrzanie plne
funkénej kognicie odporu¢a WHO l'udom star§im
ako 65 rokov aerébne cvicenie strednej intenzity
minimalne 150 minut tyzdenne alebo 75 mintt in-
tenzivnej aerobnej aktivity, s doplnenim posiliiova-
cieho cvicenia. Mnohi pacienti s AD st vsak prilis
slabi, aby mohli uvedenu zataz zvladnut’. Groot et
al. (2016) dokonca u starSich I'udi s demenciou zis-
tili niz8i pozitivny ucinok vyssej frekvencie cvice-
nia na kogniciu v porovnani s nizSou frekvenciou.
Pri porovnani u¢inku cvicenia strednej intenzity na
kogniciu u pacientov s AD, vys§ia intenzita cvice-
nia nemala lepSie vysledky ako frekvencia nizSia.
Jednotlivé cvicenia trvajuce 30 minat a menej mali
lepsi ucinok ako cvicenia presahujuce ¢as 30 minnt.
Intervencie do 2 hodin tyzdenne, mali miernu ten-
denciu k lepsSej ucinnosti na zlepSenie kognitivnych
funkcii ako u pacientov cviciacich viac ako 2 ho-
diny. Intervencie trvajuce dlhSie ako 16 tyzdiov
mali lepsi ucinok ako trvajuce menej ako 16 tyz-
diiov. Je potrebné zistit’ minimalny ¢as jednotlivého
cvicenia, ktoré méze mat’ pozitivny ucinok na star-
Sich pacientov s AD. Na zéklade doterajsich skuse-
nosti odporacaju autori pre pacientov s AD telesni
aktivitu 30 minut najviac 3x tyzdenne. Uvedené od-
porucanie vSak potrebuje overenia viacerymi S$tu-
diami (Jia et al., 2019).

Sucastou PCH st okrem motorickych sympto-
mov aj non motorické symptomy, ako napr. poruchy
nalady, kognitivna dysfunkcia a poruchy spanku.
Uvedené symptdmy znizuju kvalitu zivota dokonca
viac ako symptomy motorické a to uz v skorom §ta-
diu choroby. Az u 57 % os6b s PCH sa vyskytuje
zhorSenie niektorych kognitivnych funkcii pocas
prvych 3-5 rokov po stanoveni diagnozy (Reynolds
etal., 2016). Aerobny tréning strednej intenzity 45—
60 minut 3x tyzdenne po dobu 6 mesiacov v dvoch
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relativne vel'kych Studiach viedol u oséb mierneho
az stredného stupiia PCH (priemerny vek 65 rokov)
k zlepSeniu exekutivnej funkcie (Cruise et al., 2011;
Tanaka et al., 2009). David et al. (2015) zistili zlep-
Senie pracovnej pamiti, inhibicie a pozornosti u pa-
cientov s PCH po 24 mesiacoch progresivneho pro-
gramu 60—90 minut 2x tyzdenne. Dodrziavanie cvi-
¢ebného programu u 0oséb s PCH je relativne vysoké
(Casto > 80 %). Pravidelny tréning predstavuje pre
vsetky Stadia PCH reélnu lieCebnu stratégiu, ktora
zlepsi kognitivne funkcie a zmierni klasické moto-
rické symptomy. Optimalna dévka cvicenia nebola
doteraz stanovena. Buduce $tudie by sa tiez mali za-
merat’ na posudenie ucinku aerdbneho tréningu
v dlh§om c¢asovom horizonte (niekol’ko rokov
miesto niekol’kych mesiacov).

DISKUSIA A ZAVER

Viaceré Studie ukazali, ze zvySend oxygenacia
mozgu aerobnym cvicenim zvy$i hipokampalnu
neurogenézu a zlepsi kognitivne funkcie (Chapman
et al., 2013; Mustroph et al., 2012). Pohybova akti-
vita moze byt spustacim procesom facilitujicim
neuroplasticitu, ¢im zvySuje individualnu kapacitu
ako odpoved’ na nové poziadavky prostredia, teda
sa jedna o proces behavioralnej adaptacie. Pohy-
bova aktivita ma pozitivne G¢inky na mozgové zdra-
vie v kazdom obdobi Zivota. ZvySuje kogniciu,
poskytuje ochranu proti neurodegenerativnym po-
ruchdm, znizuje incidenciu a zavaznost mnohych
psychologickych stavov, vratane poruch nalady,
anxiety a depresie (Beckett et al., 2015).

Cvicenie je rozhodujtce pre zdravie mozgu roz-
nymi cestami: zviac¢Suje objem hippokampu, zlep-
Suje vykon pamétovych uloh, moduluje cerebralnu
hemodynamiku, a zvySuje tvorbu BDNF, ¢o spolu
priamo, alebo nepriamo stvisi s kognitivnymi funk-
ciami. NavySe cviCenie zmierfiuje sympaticku hy-
peraktivaciu, ¢o moze mat’ pozitivny vplyv na prie-
tok krvi mozgom a kogniciu (Régo et al., 2019).
Stidie hodnotiace vplyv cvitenia na kogniciu u Pudi
odportac¢aju aerdbne cviCenia. Len vynimocne sa
uvadza nazor, Zze kombinacia aerobneho tréningu
s odporovym cvicenim mdze viest' k zlepSeniu po-
zornosti a pracovnej pamiéti (Malachias et al., 2016;
Boutcher et al., 2017). Existuje dostatok dokazov,
ze aerobny tréning je velmi efektivny a dostupny
prostriedok k zlepSeniu psychického a fyzického
zdravia, bez vedlajSich U¢inkov farmakoterapie.
Kyslik je limitujucim faktorom kognitivnych funk-
cii za normalnych ako aj s chorobami suvisiacich
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stavov. Vysledky ucinku aerdbneho cvicenia na
kognitivne funkcie koreSponduju so Stidiami v hy-
perbarickej komore, ktoré ukazali, Ze zvySené hla-
diny kyslika zlepsia vykon v kognitivnych ulohach
u 0s6b zdravych ako aj osdb postihnutych neurode-
generativnym procesom (Celko, Kovacova, 2019).

Z mnohych $tadii vyplyva, ze pravidelna pohy-
bova aktivita pocas celého zivota je u¢innou preven-
tivnou stratégiou neskorSieho vzniku chronickych
chordb stvisiacich so zivotnym Stylom a zaroven
podporuje zdravé starnutie mozgu. Odporucant te-
lesnu aktivitu 150 minut strednej zdtaze za tyzden
vSak dodrziava pomerne malo I'udi (v USA 10 %
dospelych 0sdb), preto je potrebné hl’'adat’ nové spo-
soby k zvySeniu telesnej aktivity celej populacie. In-
formacie o davke, frekvencii a intenzite telesnej ak-
tivity optimalnej pre zdravy mozog su vSak doteraz
obmedzené. Otazne je, akd minimalna zat'az je dos-
tatocné pre prevenciu a liecbu zhorSenia kognitiv-
nych funkcii u r6znych indikacii (Macpherson et al.,
2017).

Dodrziavanie pohybovej aktivity predstavuje
komplexny multifaktorialny fenomén, ktory zahriia
niekol’ko subjektivnych faktorov, vratanie socialnej
podpory (Cohen-Mansfield et al., 2019). Do klinic-
kej praxe by mala byt implementovand myslienka
,menej sed’, viac chod’ a cvi¢* ako tivodny pristup
povzbudzujuici k aktivnemu Zivotnému $tylu, ktory
je zakladnym predpokladom zdravych mozgovych
funkecii.
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VPLYV METODY THERASUIT® U PACIENTOV S DETSKOU MOZGOVOU OBRNOU
EFFECT OF THERASUIT METHOD® IN PATIENTS WITH CEREBRAL PALSY

CERNICKY Miroslav, KLEIN Jifi, MALAY Miroslav, VLNKA Martin

Fakulta zdravotnictva, Trencianska univerzita Alexandra Dubceka v Trencine, Trencin

ABSTRAKT

Vychodiska: Incidencia pacientov s detskou mozgovou obrnou
(DMO) v poslednych rokoch narasta. Je to pre neustale sa zdo-
konal'ujiicu popdrodnu starostlivost’, ktora zvladne udrzat’ pri
zivote deti, u ktorych by to bolo kedysi skoro nemozné. Toto
vsak so sebou prinasa niekedy aj dosledky, ktoré by mohli die-
tat'u, pripadne aj rodine, celkom zmenit’ Zivot. Takym désled-
kom (najmi pred¢asne narodenych deti) byva prave aj DMO.
Pri tomto type ochorenia je skora fyzioterapia efektivna na zni-
zenie nasledkov pohybového poskodenia.

Ciel: V 3tudii prezentujeme vplyv metédy TheraSuit® na pa-
cientov s DMO. Ciastkovymi ciePmi sme chceli zistit’ & pravi-
delnym cvi¢enim ddjde k zlepSeniu hrubych motorickych funk-
cii a sebestacnosti u pacientov.

Metodika: Stadia bola realizovand v siikromnom rehabilitac-
nom centre ambulantnej formy v Trencine. Probanti boli pred
zaCiatkom a po skonéeni terapie vySetreni na sebestacnost’
podra Barthel Index. Dalej sme subor testovali podla GMFCS.
Na testovanie hrubej motoriky sme pouzili test GMFM.
Vysledky sme Statisticky vyhodnotili pomocou Wilcoxonovho
parového testu.

Vzorka: Do $tudie bolo zaradenych 24 pacientov (15 chlapcov
a 9 dievcat), ktori boli selektovani podl'a stanovenych kritérii:
diagnéza DMO, hypertonicky alebo hypotonicky syndrom, vek
3 az 15 rokov.

Vysledky: Statistické vyhodnotenie sved&i o efektivnom vplyve
metddy TheraSuit® u deti s DMO vo vietkych sledovanych
oblastiach. Vyuzitie TheraSuit malo dopad na zlepsenie sebes-
tacnosti (p<0,001), hrubych motorickych funkecii (p=0,03 u deti
v intervale 4-6 rokov; p=0,01 u deti v intervale 6—12 rokov).
Zaroven bolo preukazané zlepSenie v klasifikécii hrubych mo-
torickych funkcii (p<0,001).

Zaver: Aj ked’ poskodena nervova sustava pri diagnoze DMO
je nezvratnd, moéze metdda TheraSuit® priniest priaznivé
vysledky celkovej liecby v kombinécii s inymi fyzioterapeutic-
kymi metddami, ktory nasledne pozitivne ovplyvni kvalitu zi-
vota diet'ata a rodinnych prislus$nikov s tymto typom ochorenia.

KPuadové slova: Detskd mozgovéa obrna. TheraSuit®. GMFM.
GMFCS. Barthel Index.

ABSTRACT

Background: The incidence of patients with cerebral palsy has
been increasing in recent years. This is happening because of
ever-improving postpartum care that can keep children alive for
whom it would have been almost impossible. However, this is
accompanied with consequences that could completely change
the life of the child or family. Among such a consequence (es-
pecially of premature babies) is DMO. Subsequent early phy-
siotherapy may be key in this type of disability, so we decided
to address the issue of the TheraSuit® method in patients with
cerebral palsy.

Objective: In this article, we investigate the effect of the
TheraSuit® method on patients with cerebral palsy. The partial
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goals were to find out whether regular exercise will improve
gross motor functions and self-sufficiency in patients.
Methods: The clinical study in the form of case reports was car-
ried out in a private outpatient rehabilitation centre in Trencin.
In the clinical study, we started the initial examinations before
the start of the therapy and the final examinations, which con-
sisted of the Barthel Index self-sufficiency examination. Next,
we tested the file according to GMFCS. We used the GMFM
test to test gross motor skills. We evaluated the results statisti-
cally using the Wilcoxon paired test.

Sample: The clinical study consisted of 24 patients, of which 15
were boys and 9 girls, who were selected according to the es-
tablished criteria: diagnosis — cerebral palsy (DMO), hypertonic
or hypotonic syndrome, age 3 to 15 years.

Results: Statistical processing gives us the effective effect of
TheraSuit® in children with cerebral palsy in all monitored
areas. The use of TheraSuit® had an impact on improving self-
sufficiency (p <0.001), gross motor function (p=0.03 in chil-
dren aged 46 years; p=0.01 in children aged 6—12 years). At
the same time, we showed that there was an improvement in the
classification of gross motor functions (p<0.001).

Conclusion: Although the damaged nervous system in the diag-
nosis of DMO is irreversible, the TheraSuit® method can bring
favourable results of the overall treatment in combination with
other physiotherapeutic methods, which in turn will positively
affect the quality of life of the child and family members with
this type of disease.

Key words: Cerebral palsy. TheraSuit®. GMFM. Barthel In-
dex.

UVOD

Detsku mozgovt obrnu (DMO) prvykrat opisal
britsky ortopéd William Little a to v roku 1862,
preto po mnoho rokov bola nazyvana aj ako Little-
ova choroba (Morbus Little). Az v roku 1893 Sig-
mund Freud zaviedol ndzov DMO. Pomenovanie
DMO je natol’ko zauzivané, Ze ju nezmenil ani po-
jem ICP —infantilna cerebralna paréza (Dungl 2014;
Jankovsky 2006). Detska mozgova obrna je defino-
vana ako neprogresivne neurovyvojové postihnutie
motorického vyvoja diet'at’a pre poskodenie central-
nej nervovej sustavy, ktoré vzniklo v priebehu pre-
natalneho, perinatalneho a ojedinele aj v postnatal-
nom obdobi. V diagnostike ochorenia zobrazova-
cimi metodami méZeme, ale i nemusime preukazat’
Strukturalne stopy, ktoré by poukazovali na moz-
gové poskodenie. U pacientov s tymto postihnutim
pozorujeme takmer vzdy funkéné motorické poru-
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chy (Wimalasundera et al., 2016; Gulati et al.,
2018). S tymi sa vel'mi Casto spajaju aj vedlajSie
systémové poruchy. Incidencia z epidemiologické-
ho hladiska postihuje DMO 2 az 3 detina 1000 vset-
kych narodenych novorodencov. Vyskyt sa oproti
minulosti zvysil vdaka vyssej irovni zdravotnej sta-
rostlivosti, vdaka ¢omu prezivaju aj deti s vel'mi
nizkou pérodnou hmotnost'ou a pred¢asne narodené
deti (Kolat, 2009; Kudlacek, 2012; Bjorgaas et. al.,
2013).

Za pri¢inu vzniku DMO sa v poslednych desat™-
ro¢iach povazuje: hypoxia, anoxia, ischemické pos-
kodenie mozgu. Pri hypoxii novorodencov ide o tzv.
respiratory distress syndrom. Dal§imi dévodmi pos-
kodenia centralnej nervovej sustavy (CNS) st prav-
depodobne zapalové ochorenia CNS, alebo intrace-
rebralne hemoragie. Nasledkom toho vznikne ische-
mické poskodenie mozgu, ktoré sa u narodeného
novorodenca objektivne prejavi prostrednictvom
vySetrovacich metod. V niektorych pripadoch sa ge-
netické, elektrofyziologické a metabolické vysSetre-
nia prejavuju negativne. Sporadicky ide o abnor-
malne neSpecifické nalezy. Diagnéza DMO sa sta-
novuje prostrednictvom komplexného klinického
vySetrenia novorodenca (MareSova a kol., 2011;
Rosenbaum et al., 2007).

Terapia formou metody TheraSuit®

Metody, ktoré sa zaoberaju kinesioterapiou u de-
ti s ré6znorodymi neurologickymi poruchami, pre-
dovsetkym s DMO, st vytvorené tak pre terapeutov
ako aj pre rodi¢ov. Zameriavajui sa na odstranenie
chybnych pohybovych stereotypov, ktoré sa snazia
nahradit’ novymi funkénymi pohybovymi vzorcami
(Martin et al., 2010; Castelli et al., 2016). Tieto prin-
cipy v sebe zahffia aj cvi¢ebny program TheraSuit®
podl'a Richarda a Izabely Koscielny. Pre tispesnu
pohybovt liecbu by sa mal u pacienta s DMO vyko-
navat’ 3 hodiny denne, 5-krat do tyzdnia v obdobi 3
az 4 tyzdnov. Pred samotnou terapiou musime pod-
robit’ pacienta vstupnému vysetriu, na zaklade kto-
rého je nasledne zvoleny plan cvicenia. Ku kazdému
pacientovi sa pristupuje individualne a zostavuje sa
mu plan podl'a jeho mozZnosti a schopnosti. Univer-
zalna cviCebna jednotka ndm umoziuje nadobudnut’
adekvatny rozsah pohybu, pruznosti kibov a svalov,
ale aj funk¢né schopnosti (Moraes et al., 2019; Mar-
tins et al., 2019).

Terapia vyuziva tri systémy. Prvym je Pulley
systém (kladkovy systém), ktorého zakladnym prin-
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cipom je umoznit’ asistované alebo nezavislé po-
hyby vd’aka zavesu, ¢im sa precvicuje pohybovy
systém bez posobenia gravitacnej sily. Podl’a svalo-
vych schopnosti a moznosti priddvame zataze za
ucelom zvySenia svalovej sily. Pomocou kladiek
a ich spravneho nastavenia mdéZeme vyuzit' recip-
ro¢nu inhibi¢nu terapiu pre danu svalovu skupinu,
ktora je v hyperténuse a zaroven posilnit’ aj ich an-
tagonistu. Druhym je tzv. Spider systém, tieZ nazy-
vany ako (pavuik). Je to systém, ktory nam umoz-
fiuje za pomoci dynamickych 1an vykonéavat’ dané
pohyby v odl'ahceni. Podmienkou pred cvicenim
v Spider systéme je absolvovanie Pulley systému.
Dynamické land mozu zlepsit stabilitu jedinca
alebo naopak ho vychylit’ z pozicie, aby bol nuteny
stabilitu udrzat’. Taktiez ho land mézu odlahcit’, vy-
chylit’ alebo pritlacit’ k zemi, ¢oho ciel'om je stimu-
lacia pohybového centra, prostrednictvom ktorej sa
pdsobi na pohybovu sustavu u pacienta s DMO.
Spider systém je vhodny na stimulaciu vestibular-
neho aparatu, kedy je potrebny aktivny dynamicky
pohyb. Pri cviceni v tomto systéme musime dbat’ na
stavy po zlomeninach, neschopnost’ niest’ telesnu
vahu, stavy po botoxovych injekciach a tieZ aj na
znizen mineralizaciu kosti. Ako treti moZzeme za-
radit’ oblek TheraSuit®, ktory vd’aka svojej kon-
Strukcii vytvara na jednotlivé Casti tela priedusna,
pruznt a dynamicku ortézu. Jej ulohou je zlepsit
a pozmenit’ propriocepciu, zmiernit’ patologické re-
flexy a zaviest’ fyziologické svalové synergie. Vys-
Sie uvedené systémy normalizuji aferentné vestibu-
larne proprioceptivne vstupy pre centralnu nervovu
sustavu. Centralny nervovy systém je vel'mi dolezi-
tym centrom, ktory spracovava a nasledne odosle
spit’ informacie prichadzajuce z kibov, §liach, sva-
lov a pod. Tiez ovplyviiuje poziciu tela v priestore,
rovnovahu a svalovy tonus. TheraSuit oblek po dlh-
Sej dobe moze upravit propriocepciu, a tym umozni
zrychlit' efektivitu terapie. Pozostava z Ciapky,
vesty, Sortiek, kolennych navlekov, laktovych na-
vlekov, dlanovych navlekov a topanok (Almeida et
al., 2017; Bailes et al., 2010).

Do indikacii terapie patri neskory vyvoj, detska
mozgova obrna, poranenia miechy, traumatické po-
ranenia mozgu, ataxia, stav po mozgovej mrtvici,
atetdza, Ci spasticita. Medzi kontraindikacie patria
tazka hypoténia, subluxacia bedrovych kibov nad
50 % a tazké skolidzy. Situacie vyzadujice opatr-
nost st epileptické zachvaty, ochorenia srdca, hyd-
rocefalus, subluxacie bedrovych kibov, problémy
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s oblickami, vysoky krvny tlak a cukrovka (Kos-
cielny, 2015).

CIEL

Ciel'om prace bolo overit vplyv metody The-
raSuit® na sebestaénost’ a zlepSenie motorickych
funkcii u pacientov s DMO.

Hypotézy
Na zéklade vysSie uvedenych cielov sme sfor-

mulovali nasledovné hypotézy:

e HOI: Predpokladame, ze po terapii pomocou
metddy TheraSuit® dojde k zlepSeniu sebestad-
nosti diet’at’a s diagn6zou DMO.

e HO(2: Predpokladame, Ze po terapii pomocou
metody TheraSuit® dojde k zlepSeniu klasifikacii
hrubych motorickych funkcii dietata vo veku
4-6 a 6-12 rokov.

e HO03: Predpokladame, Ze po terapii pomocou
metddy TheraSuit® dojde k zlepSeniu hrubej mo-
toriky u pacientov s diagnéozou DMO podla
GMFM.

METODY

Stadia bola realizovana v sukromnom rehabili-
tatnom centre ambulantnej formy v Trenéine v ob-
dobi od 1.1.2019 do 31.12.2019.

Charakteristika suboru

Do stadie bolo zaradenych 24 pacientov, z toho
15 chlapcov a 9 dievcat. Skiimani pacienti boli vy-
berani cielene podl'a stanovenych kritérii: diagnoza
DMO, hypertonicky alebo hypotonicky syndrom,
vek 3—15 rokov, pohlavie. Zakonny zastupcovia deti
suhlasili s anonymnym spracovanim udajov. Pa-
cienti pravidelne rehabilitovali v naSom zariadeni
a v obdobi Studie neabsolvovali ziadne iné terapie.
Terapiu sme vykonavali pomocou metdédy The-
raSuit®, ktora bola zloZena z troch trojtyzdiiovych
programov (celkovo 45 terapii), v trvani 3 hodiny
denne, 5-krat do tyzdina, pricom prestavka medzi
jednotlivymi programami bola stanovena na 6 tyz-
dilov. Vsetkym pacientom sme pred samotnym cvi-
Cenim s TheraSuit® aplikovali raselinové zabaly,
oxygenoterapiu a neurostimula¢nu masaz. Program
TheraSuit® zahfiia nasledovné 3 fazy: cvi¢enie v
kladkovom systéme, cvicenie v Spider systéme, ob-
lek TheraSuit.

Po absolvovani kazdého trojtyzdiiového pro-
gramu nasledovala edukacia rodicov, aby odporu-
¢any subor cvikov vykonavali v domacom prostre-
di, a to minimalne 3—-5-krat do tyzdna.

POVODNE PRACE / ORIGINAL WORKS

Na ziskanie udajov v klinickej §tadii sme vyuzili
metodu testovania, merania, porovnavania a hodno-
tenia. Pacientov sme pred zacatim terapie podrobili
vstupnym a po skonceni terapie vystupnym vysetre-
niam, ktoré pozostdvali z vySetrenia sebestacnosti
podl'a Barthel Index (BI). BI testom sme hodnotili
10 ¢innosti: prijimanie potravy, osobnu hygienu,
obliekanie, kupanie, kontinenciu stolice a mocu, po-
uzivanie WC, presuny postel’ — stolicka, chddzu po
rovine a schodoch (Krivosikova, 2011). Jednotlivé
polozky v BI sme bodovali nasledovne. Prijimanie
potravy: samostatne 10 bodov, s pomocou 5 bodov,
neuskutocni 0 bodov. Osobna hygiena: samostatne
10 bodov, s pomocou 5 bodov, neuskuto¢ni 0 bo-
dov. Obliekanie: samostatne 10 bodov, s pomocou
5 bodov, neuskuto¢ni 0 bodov. Kupanie: samostatne
10 bodov, s pomocou 5 bodov, neuskuto¢ni 0 bo-
dov. Kontinencia stolice: samostatne 10 bodov,
s pomocou 5 bodov, neuskuto¢ni 0 bodov. Konti-
nencia moc¢u: samostatne 10 bodov, s pomocou 5
bodov, neuskuto¢ni 0 bodov. Pouzivanie WC: sa-
mostatne 10 bodov, s pomocou 5 bodov, neusku-
to¢ni 0 bodov. Presuny postel: stolicka — samostat-
ne 15 bodov, s malou pomocou 10 bodov, vydrzi se-
diet’ 5 bodov, neuskuto¢ni 0 bodov. Chddza po ro-
vine: samostatne nad 50 metrov 15 bodov, s pomo-
cou 50 metrov 10 bodov, na voziku 50 metrov 5 bo-
dov, neuskuto¢ni 0 bodov. Chddza po schodoch: sa-
mostatne 10 bodov, s pomocou 5 bodov, neusku-
toéni 0 bodov. Hodnotenie BI: 0—40 bodov = vy-
soko zavisli v ADL, 41-60 bodov = zavislost’ stred-
ného stupiia, 61-95 = zavislost’ 'ahSieho stupiia,
100 bodov = nezavisly (Tarasova, 2010).

Nasledne bol testovany subor podl'a GMFCS,
ktory klasifikuje systém hrubych motorickych
funkcii. Gross Motor Function Classification Sys-
tem (GMFCS) je klasifikacny systém hrubych mo-
torickych funkcii, ktory sa stal hlavnym systémom
urcujucim postihnutie hrubych motorickych funkcii
u jedincov s DMO. Doéraz kladie na sed, presun
a lokomociu (Campbell et al., 2012). Samostatne
hodnoti vekové kategoérie, a to do 2 rokov, od 2 do
4 rokov, od 4 do 6 rokov, od 6 do 12 rokov a od roku
2007 aj od 12 do 18 rokov. Obecna charakteristika
pre kazdy stupen a bodové hodnotenie stupna:

e | =1L stupeii — chodi bez obmedzenia aj do scho-
dov,

e 2 =1I. stupeii — chodi bez obmedzenia iba po ro-
vine,

o 3 =]II stupenl — chodi s lokomo¢nymi prostried-
kami,
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e 4 =1V. stupeil — samostatna lokomocia je obme-
dzena, mdze vyuzivat elek. vozik,

e 5= V. stupen — transport pomocou mechanic-
kého vozika (Palisano, 2007).

Na testovanie hrubej motoriky sme pouzili test
Gross Motor Function Measure (GMFM), ktory sa
vyuziva u deti od 5 mesiacov. Testovanie sa zame-
riava skor na mnozstvo vykonavanych aktivit ako
kvalitu ich realizacie. Celkova doba vySetrenia je
zavisla od zdravotného stavu, tinavy a spoluprace.
Trva priblizne 45-60 minut. Testuje sa v 5 katego-
riach:

e A —Tah a pretacanie (17 poloziek),

B —sed (20 poloziek),

C — lezenie a klak (14 poloziek),

D — stoj (13 poloziek),

E — chodza, beh a poskoky (24 poloziek).

Hodnotenie v GMFM teste bolo nasledovné:
¢ (0 bodov = nezac¢ne vykonavat’ pohybové stereo-
typy,
e 1 bod = za¢ne vykonavat’ pohybové stereotypy,
e 2 body = ¢iastocne urobi,
3 body = urobi (Ounpuu et. al., 2009).

Vysledky boli nasledne Statisticky vyhodnotené
pomocou Wilcoxonovho parového testu so stanove-
nim p-hodnoty testovacieho kritéria p<0,05.

VYSLEDKY

Do Studie bolo zaradenych 24 probantov (15
chlapcov a 9 diev¢at) so stanovenou DMO. V tabul’-
kach 1-4 si zaznamenané vysledky vySetreni, ktoré
boli na pacientoch realizované.

Na zaklade vysledkov uvedenych v tabulke 1
mobzeme konStatovat’, Ze po terapii pomocou me-
tody TheraSuit® nebolo pozorované zlepSenie se-
besta¢nosti dietata s diagnézou DMO.

Tabul’ka 1 Wilcoxonov parovy test na potvrdenie, respektive nepotvrdenie hypotézy HO1

Interval n X sd Xm min. max. y4
Pred terapiou 24 50,0 9,8 53,5 34 60 <0.001
Po terapii 24 56,7 5,0 59,0 46 60 ’

Legenda: n — pocet pacientov, X — aritmeticky priemer, sd — smerodajna odchylka, xm — medidn, min. — miniméalna hodnota, max. —
maximalna hodnota, p — hodnota testovacieho kritéria Wilcoxonovho parového testu

Tabulka 2 Wilcoxonov parovy test na potvrdenie, respektive nepotvrdenie hypotézy H02

Vekovy interval Interval n x sd o min. max. Y
Pred terapiou 6 3,2 1,0 3,5 2 4

4-6 rokov Po terapii 6 2,0 11 2,0 1 3 0,03
Pred terapiou 12 2,5 1,0 2,0 1 4

6-12 rokov Po terapii 12 15 0,8 1,0 1 3 0,001

Legenda: n — pocet pacientov, X — aritmeticky priemer, sd — smerodajnd odchylka, xm — medidn, min. — minimalna hodnota, max. —
maximalna hodnota, p — hodnota testovacieho kritéria Wilcoxonovho parového testu

Tabul’ka 3 Wilcoxonov parovy test na potvrdenie, respektive nepotvrdenie hypotézy H03

Moéd Interval n o sd o min. . E
T e e - T
oviwp [Peteios |3 a0 [ os fos Ton e
onwc [ elwios |t D00 s L0 e 8 o,
I e e e e e e )
e[ Peltemios | 3400 [ ms [ BT s e

Legenda: n — pocet pacientov, X — aritmeticky priemer, sd — smerodajna odchylka, xm — median, min. — minimalna hodnota, max. —
maximalna hodnota, p — hodnota testovacieho kritéria Wilcoxonovho parového testu
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Tabul’ka 4 Zakladna charakteristika Barthel Index

Cislo pacienta Skore
pred terapiou po terapii
1 30 55
2 100 100
3 25 50
4 100 100
5 100 100
6 50 70
7 30 50
8 100 100
9 35 55
10 60 75
11 40 55
12 50 70
13 70 95
14 40 55
15 75 90
16 65 90
17 65 90
18 65 90
19 65 95
20 45 75
21 50 75
22 15 40
23 55 80
24 60 80
Interval Pred terapiou Po terapii
n 24 24
X 57,9 76,5
sd 24,4 19,0
Xom 57,5 77,5
min. 15 40
max. 100 100
p <0,001

Legenda: n — pocet pacientov, X — aritmeticky priemer, sd —
smerodajna odchylka, xm — median, min. — minimalna hodnota,
max. — maximalna hodnota, p — hodnota testovacieho kritéria
Wilcoxonovho parového testu

DISKUSIA

Existuje mnozstvo skusok pre testovanie vyvoja
dietata ako aj viacero lie¢ebnych metdd. U nas je
najznamejSou metodou skrining posturalneho vy-
voja podla Vojtu (Kolat, 2009), ktory posudzuje od-
chylky od fyziologického vyvoja v oblasti postural-
nej aktivity a patologickej reflexologie. U deti, ktoré
sa narodia pred terminom je 40% pravdepodobnost’
vzniku ochorenia detskej mozgovej obrny. Preto je
podla (Kolara, 2009) nevyhnutné vykonavat’ prie-
bezny screening u deti, aby sme v¢as zachytit’ ab-
normality spontanneho motorického spravania.
V sulade s patologickymi priznakmi zaciname
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v€asnu fyzioterapiu, aj ked” eSte nie je stanovena
presna diagndza.

V Slovenskej republike su deti s DMO najcastej-
Sie lieCené pomocou Vojtovej reflexnej lokomocie
a Bobath konceptom. Menej Standardizovana je me-
toda TheraSuit® zahriiujuca do svojej terapie aj
oblek, ktory nie je mozné pouzit’ pre deti mladsie
ako 2,5 roka.

V nasej Studii sme pracovali so skupinou 24 pa-
cientov. Ti absolvovali sériu troch trojtyzdiovych
programov v trvani 3 hodiny denne, 5x do tyzdia
(celkovo 45 terapii, ktorych sucastou bola The-
raSuit® metdda) s prestivkou medzi jednotlivymi
programami v dizke 6 tyzdtiov. Dant pauzu odpo-
ruca v Skoleniach aj spoluzakladatel’ka danej me-
tody fyzioterapeutka Izabela Koscielny. Pacientov
boi pred prvym programom otestovani podl'a Barhel
Index, GMFCS a GMFM (88 polozkovy) a po skon-
¢eni posledného treticho programu sme uvedené
testy zopakovali. Na spracovanie vstupnych a vy-
stupnych vysledkov sme pouzili Wilcoxonov pa-
rovy test na hladine vyznamnosti 0,05§, pricom sme
dospeli k nasledovnym zisteniam. Potvrdil sa nam
Statisticky vyznamny rozdiel pri testovani pacientov
pomocou Barthel Index, ako zvladaju ADL (Aktivi-
ties of Daily Living). Pred zahdjenim terapie sme
mali 7 pacientov vysoko odkazanych na ina osobu,
7 stredne zavislych na inej osobe a 6 'ahko zavis-
lych v ramci sebestacnosti. Po terapii sa stav zmenil
nasledovne: len 1 pacient bol vysoko odkazany na
pomoc inej osoby, 6 pacientov bolo polovi¢ne od-
kazanych na pomoc inej osoby a minimalne odka-
zanych na pomoc inej osoby bolo v ramci sebestac-
nosti 13 pacientov. U 4 pacientov sa stav v ramci se-
bestacnosti nezmenil.

Pred terapiou bola priemernd hodnotu ADL 57,9
bodov a po terapii 76,5. Hodnota medianu sa zvysila
z hodnoty 57,5 na uroven 77,5. Hodnota testova-
cieho kritéria Wilcoxonovho parového testu bola
p=0,001. Hypotéza na nami skiimanej vzorke 24 pa-
cientov sa potvrdila. Podobné testovanie na 25 pa-
cientoch bolo aj v praci Duchova (2015), ktora do-
kazala, ze terapia pomocou metddy TheraSuit® ma
pozitivny vplyv na ADL.

Stcasne bol potvrdeny aj Statisticky vyznamny
rozdiel pri testovani pacientov pomocou GMFCS,
ktory klasifikuje DMO. V H02 sme predpokladali,
7e po terapii pomocou metddy TheraSuit® dojde
k zlepseniu klasifikacii hrubych motorickych funk-
cii dietata vo veku 4—6 a 6-12 rokov. V prvej ve-
kovej skupine 4-6 roc¢nych deti bolo u piatich
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pacientov dosiahnuté zlepSenie o 1 stupeii a u jed-
ného pacienta zlepSenie o 2 stupne. Pred terapiou
bola priemerna hodnota 3,2 apo absolvovani
posledne;j terapie sa nam priemerna hodnota znizila
na 2,0. TaktieZz bola hodnota medianu zniZena
z hodnoty 3,5 na hodnotu 2,0. Hodnota testovacieho
kritéria Wilcoxonovho parového testu bola p=0,03.
Nasledne sme hodnotili GMFCS v skupine 6—12 ro-
kov, kde sme zaznamenali u jedného pacienta ziad-
ne zlepSenie, u desiatich pacientov nastalo zlepsenie
o 1 stupeil aujedného pacienta bolo pozorované
zlepSenie o 2 stupne. Pred terapiou bola priemerna
hodnota 2,5 a po absolvovani poslednej terapie sa
priemerna hodnota znizila na 1,5. Taktiez sa hod-
nota medianu znizila z hodnoty 2,0 na hodnotu 1,0.
Hodnota testovacieho kritéria Wilcoxonovho paro-
vého testu p<0,001. Preto nezamietame stanovenu
hypotézu. Podobné testovanie na skupine 25 pacien-
tov bolo uskutocnené aj v praci Duchova (2015),
v ktorej sa dokazalo, Ze po terapii TheraSuit® na-
stalo zlepSenie v hodnoteni GMFCS minimalne o 1
stupeit. V GMFCS 24 ro¢nych deti sme pracovali
so suborom piatich pacientov, u ktorych nastalo
zlepSenie o 1 stupeni a v GMFCS 12-18 ro¢nych pa-
cientov bol jeden pacienta, u ktorého bolo zazname-
nané zlepsenie o 1 stupeii. Bohuzial’ sa ndm pre ne-
dostato¢ny pocet pacientov v tejto vekovej skupine
nepodarilo Statisticky vyhodnotit’ vysledky podla
Wilcoxonovho paroveho testu.

Bol potvrdeny Statisticky vyznamny rozdiel pri
testovani pacientov pomocou testu hrubych moto-
rickych funkcii GMFM: A — l'ah a pretacanie, B —
sed, C — lezenie a kl'ak, D — stoj, E — chodza, beh
a poskoky. V HO3 sme predpokladali, Ze po terapii
pomocou metddy TheraSuit® dojde k zlepSeniu hru-
bej motoriky u pacientov s diagnézou DMO podla
GMFM v kategoriach A—E. V kategorii A ('ah, ota-
Canie) bolo pozorované percentualne zlepSenie
7 82,9 % na 96,3 %, v kategoérii B (sed) z 83,1 % na
94,4 %, v kategorii C (lezenie, kl'acanie) z 74,2 %
na 90,2 %, v kategorii D (stoj) z 56,3 % na 75,9 %,
v kategorii D (chodza, beh, skok) z41,7 % na
63,1 %, TOTAL GMFM z 67,6 % na 84 %. Hodnota
testovacieho kritéria Wilcoxonovho parového testu
p=0,001. Preto nezamietame stanovenu hypotézu.
Podobna stidia bola realizovana Richardom a Iza-
belou Koscielny v rokoch 2003-2004 v Michigane
v USA s cielom zhodnotit’ funkéné schopnosti. Do
vyskumu bolo zapojenych 20 deti s diagndzou
DMO (8 chlapcov a 12 diev¢at). Pred a po terapii
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boli pacienti testovany GMFM. Vysledky stadie vy-
kazuju zlepSenie u 92 % pacientov. Samostatne sa
naucilo pretacat’ 90 %, liezt’ sa naucilo 49 %, samo-
statny sed sa naucilo 75 %, postavit’ sa samostatne
39 %, chodit’ s pomockami 33 % a samostatne cho-
dit’ 21%. V studii uskutoCnenej autormi Alagesan
a Shetty (2010) boli vysledky testované GMFM.
Vzorku tvorila nahodne vybrand skupina pacientov
s DMO spastickou diparézou vo veku 4-12 rokov.
Dizka terapie trvala 2 hodiny denne po dobu 3 tyz-
dne. Po vystupnom merani autori popisuju na za-
klade Wilcoxonovho parového testu Statisticky vy-
znamné zlepSenie (p=0,03), a tym hodnotia, ze The-
raSuit® metdda je u¢inna pre zlepsenie hrubych mo-
torickych funkcii dietat’a.

Cvigenim pomocou metddy TheraSuit® sa nam
podarilo zlepsit' sebestacnost’, uroven klasifikacie
hrubych motorickych funkcii a taktiez aj hrubé mo-
torické funkcie. NaSa vzorka pacientov navstevo-
vala pred nasou terapiou aj iné zariadenia, kde reha-
bilitovali a niektori absolvovali terapie len v sledo-
vanom zariadeni.

ZAVER

DMO postihuje senzitivnu oblast’, ktora je uzko
prepojena s naslednym motorickym vyvojom die-
tata. Metoda TheraSuit® sa sustred'uje hlavne na
motoricku oblast’, ktora nasledne umozni zlepSenie
moznosti vnimania informacii vonkajSicho a vnu-
torného prostredia na zdklade zmeny t'aziska a na-
sledného zat'azenia pohybového aparatu, ktoré mu
jeho diagnoza nedovol'ovala. Samotna terapia nie je
zamerana Cisto len na typ ochorenia, ale berie do
uvahy aj potreby jedinca. Preto hovorime o cielene;j
kinezioterapii, v ktorej zohl'adiiujeme patologické
prejavy, aby sme ¢im skdr mohli zacat’ s ti¢innou
fyzioterapiou. Na svete i na Slovensku existuje nie-
korl’ko kinezioterapeutickych metod, ktoré sa zaobe-
raji pohybovou liecbou deti s DMO a umoziuji
ucinnl pohybovu terapiu.

V §tadii sa nam potvrdilo, Ze pravidelnym cvice-
nim pomocou metdédy TheraSuit® dochadza k zlep-
Seniu stavu dietata. Potvrdilo sa nam to pomocou
vstupného aj vystupného testovania sebestacnosti
pacientov testom Barthel Index, ktorého vysledky
boli Statisticky vyznamné. ZlepSenie po terapii sa
preukazalo aj testovanim klasifikacie hrubych mo-
torickych funkcii a hrubej motoriky. Na zaklade
spozorovanych vysledkov sme zistili, Ze cviCenie
pomocou metddy TheraSuit® je u pacientovs DMO
tiez vhodnou pohybovou terapiou.
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MOVEMENT REHABILITATION AFTER SURGICAL TREATMENT
OF TRAUMATIC UPPER LIMB NEUROPATHY
MOTORICKA REHABILITACIA PO CHIRURGICKEJ LIECBE TRAUMATICKEJ NEUROPATIE
HORNEJ CASTI KONCATINY
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Education and Sports, Kyiv, Ukraine

ABSTRACT

Background: Traumatic neuropathy is one of the most common
diseases of the peripheral nerves of the upper limb.

Objective: To determine the effectiveness of the developed
movement rehabilitation programme for traumatic upper limb
neuropathies.

Sample: The study involved 93 patients with the consequences
of traumatic injuries of the peripheral nerves of the upper limb,
which were operated based on SI "Institute of Neurosurgery
named after acad. Romodanov", Department of Reconstructive
Neurosurgery.

Methods: According to Zachary, Holmes, Millesi Assessment
Scale for Muscle Reduction and Sensitivity and DASH ques-
tionnaire.

Results: From the initial examination we found that in most pa-
tients the examined movement disorders on a 6-point scale were
at the level of M1-M2 in 31.2 and 34.4 %, and M3 in 17.2 % of
patients. In patients of the main group, motor rehabilitation in-
cluded: Kinesitherapy, according to the method of Efimenko
(2013), hardware physiotherapy, mechanotherapy according to
the method of Popadyukha (2018), and hydrorehabilitation. Pa-
tients of the control group used standard rehabilitation measures
— physical exercises, therapeutic massage according to the
method of Stepashko (2010), hardware physiotherapy and
mechanotherapy. During the re-examination of the main group,
there was noticed an improvement in motor function to the M3
and M4 levels (23.4 and 27.7 % of patients), which was signif-
icantly higher than in the control group.

Conclusions: Our programme of movement rehabilitation for
people with traumatic upper limb neuropathies promoted more
intensive hand function restoration and increased results of mo-
tor therapy, compared to standard rehabilitation measures that
were used in the control group.

Key words: Neuropathy. Upper limb. Trauma. Movement Re-
habilitation.

ABSTRAKT

Vychodiska: Traumatické neuropatie st jednym z najcastejSich
ochoreni periférnych nervov hornej koncatiny.

Ciel: Urcit' ucinnost’ vyvinutého programu motorickej reha-
bilitacie pre traumatické neuropatie hornych koncatin.

Subor: 93 pacientov s nasledkami traumatickych poraneni
periférnych nervov hornej koncatiny, ktori boli hospitalizovani
na Oddeleni rekonstrukénej neurochirurgie, Statny tstav
,.Ustav neurochirurgie pomenovany po M. Acad. AP Romo-
danov NAMS, Ukrajina“.

Metody: Stupnica hodnotenia svalovej schopnosti a citlivosti
podl'a Zachariho, Holmesa a Millesiho a DASH dotaznik.
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Vysledky: Pri po€iatonom vySetreni sme zistili, Ze u vacsiny
skimanych pacientov boli poruchy pohybu na 6-bodovej
stupnici na urovni M1-M2 u 31,2 %, respektive 34,4 %, a M3
u 17,2 % pacientov. U pacientov hlavnej skupiny zahrmiala
motoricka rehabilitacia: kinezioterapiu podl'a Efimenka (2013),
roboticka fyzioterapia, mechanoterapia metddou Popadyukha,
(2018) a hydrorehabilitacia. Pacienti porovnavacej skupiny
pouzili Standardné rehabilitacné opatrenia — fyzické cviCenia,
terapeutické masaze podl'a Stepaskovej metody (2006), robo-
tickd fyzioterapia, mechanoterapia. Pri naslednom vysetreni
pacienti v hlavnej skupine hlésili zlepSenie motorickej funkcie
na irovenn M3 a M4 o0 23,4 %, resp. M4 0 27,7 %, €o je vyrazne
viac ako v porovnavacej skupine.

Zaver: Na§ program motorickej rehabilitacie u ludi s trau-
matickou neuropatiou hornej koncatiny sposobil v porovnani so
Standardnymi rehabilitanymi opatreniami pouzitymi v porov-
navacej skupine intenzivnejSie obnovenie funkcii ruk a zlep-
Senie vysledkov motorickej terapie.

KPucové slova: Neuropatia. Horné Cast’ konc€atiny. Poranenie.
Motoricka rehabilitacia.

INTRODUCTION

In recent years, there has been an increase in the
frequency of nerve injuries among other injuries of
the musculoskeletal system. The number of iatro-
genic nerve injuries has significantly increased,
which is associated with increased operative activi-
ty in various anatomical areas. Peripheral nerve in-
juries range from 1.5 to 6 % of total injuries. How-
ever, they occupy the first place in terms of disabil-
ity (Asilova et al., 2009; Tatarchuk, 2015). An im-
portant feature of these injuries are predo-minantly
young people, of which 60 % become disabled (Be-
lova, 2014).

One of the main symptoms that occur in trau-
matic upper limb neuropathies is impaired motor
and manipulative hand’s function: Impaired coor-
dination of the hands, hands and fingers, which of-
ten leads to difficulties in performing daily func-
tions such as eating, dressing and washing. More
than half people with traumatic neuropathies have
problems with their motor function from a few
months to several years after an injury. The im-
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provement of hand function is a key element in re-
habilitation (Bismak, 2019; Scott et al., 2013).

Movement rehabilitation is carried out in the
form of individual lessons, apply therapeutic exer-
cises, training on special simulators for upper limbs,
massages, hardware physiotherapy procedures, and
others. Effective rehabilitation treatment for trau-
matic upper limb neuropathies requires the cooper-
ation of the patient, the rehabilitation team and peo-
ple caring for the patient. All of the above indicates
the relevance of the chosen research topic.

OBJECTIVE

To determine the effectiveness of the developed
motor rehabilitation programme for traumatic upper
limb neuropathies.

SAMPLE

The study involved 93 patients with the conse-
quences of traumatic injuries of the peripheral ner-
ves of the upper limb, who were operated based on
SI "Institute of Neurosurgery named after acad. Ro-
modanov, National Academy of Medical Sciences
of Ukraine", Department of Reconstructive Neuro-
surgery during 2015-2018. All patients were ran-
domly divided into two groups: The main group (47
people) and the control group (46 patients).

Among the patients with neuropathies of the pe-

Table 1 Distribution of patients by clinical syndromes
(n=93)

ripheral nerves of upper limb there were 64 men
(68.8 % of the patients) and 29 women (31.2 %). For
patients who underwent surgical treatment, the du-
ration of the disease ranged from 3 to 12 months.
The age of the examined ranged from 18 to 74 years,
on average 47.9 £ 6.2 years. The distribution of pa-
tients by clinical syndromes is presented in the tab.
1.

As can be seen from the table 1, the majority of
observations were the patients with consequences of
Brachial Plexus Injuries — 41 (44.1 %). According
to the mechanism of trauma, traumatic damage to
the peripheral nerves and brachial plexus injuries in
most cases was due to road accidents — 47.7 % and
falling of the motorcycle — 21.9 % (Tab. 2).

METHOD

To assess the functional state of the upper limb,
a clinical and neurological rehabilitation examina-
tion performed to determine the presence of neuro-
pathy, the level of damage, the degree of neurologi-
cal deficit, muscle hypertrophy and atrophy, joint
and muscle contracture.

To assess the state of impaired motor function of
the nerve and its recovery after surgery, as well as
to study sensitivity disorders, we used the generally
accepted scale of English surgeons Zachary,
Holmes, Austrian surgeon Millesi, modified by the

Table 2 Distribution of patients by mechanism of injury
(n=93)

Clinical syndromes Number of patients

Injury mechanism Number of patients

Brachial Plexus Injuries 41 (44.1 %)

Ulnar Nerve Injuries 23 (24.7 %)
Radial Nerve Injury 19 (20.4 %)
Median Nerve Injury 6 (6.5 %)
Medlan and Ulnar Nerve In- 4 (4.3 %)
Jury
Table 3 Muscle Strength Assessment Scheme
Indicator Definition
MO No muscle contraction (complete paraly-
sis)
Weak and infrequent contractions of the
Ml muscles without signs of movement in
the joints
Movements when turning off limb
M2 .
weight
M3 Movements to overcome limb weight
M4 Movements with overcoming resistance
M5 Mormal force, complete clinical recov-
ery
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Road accidents
Motorcycle injuries

43 (46.2 %)
21 (22.6 %)

Gunshot wound 8 (8.6 %)
Cuts and scrapes 9 (9.7 %)
Stretch injury 5054 %)
Mixed 7 (7.5 %)

Table 4 Sensitivity Assessment Scheme

Indicator Definition

S0 Anesthesia in the autonomous zone of
innervation

S1 Vague pain

S2 Hyperpathy

$3 Hypesthesia with reduction of hyper-
pathy

4 Goderate hypesthesia without hyperpa-
thy

S5 Normal pain sensitivity

©

O

NC
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Leningrad Research Institute of Neurosurgery (Gri-
gorovich, 1981). According to the mentioned scale,
the motor function assessed by the ability to reduce
muscles from M0-M5 and sensitivity S0-S5 (Tab.
3,4).

To assess activity and participation in daily life,
we used DASH (Disability of the Arm, Shoulder
and Hand Outcome Measure) questionnaire (Mora-
di et al., 2016; Yagdzhyan et al., 2005).

Statistical analysis. The generalization of the
studied characteristics assessed by mean arithmetic
value and standard deviation. Confidence of differ-
ences between mean values was stated by Student’s
t-criterion. The assessment of statistical hypothe-
sizes was based on 5 % significance level. For the
statistical processing of data, we used licensed pro-
gram Microsoft Excel (2010). The statistical analy-
sis of the received results was conducted, consider-
ing the recommendations on Microsoft Excel tables
used for computer data analysis.

THE RESEARCH DESIGN

In the patients of the main group, movement re-
habilitation included: Kinesitherapy (passive and
active exercises, resistance exercises, in isometric
mode, with objects), massage according to the
method of Efimenko, (2013), hardware physiothe-
rapy, mechanotherapy according to the method of
Popadyukha (2018) and hydrorehabilitation. Pa-
tients of the control group used standard rehabilita-
tion measures — physical exercises, therapeutic mas-
sage according to the method of Stepashko (2010),
hardware physiotherapy and mechanotherapy. All
means of motor therapy in both groups were in-

Table 5 Indicators of motor disorders in the examined
patients before the course of rehabilitation

tended according to the rehabilitation period: The
period of preoperative preparation; early postopera-
tive period; immobilization period; after the immo-
bilization period; period of functional therapy.
Movement rehabilitation lasted 6 months, and pa-
tients were monitored at the beginning and at the
end of the rehabilitation course.

RESULTS

It is known that injuries of the peripheral nerves
of the upper limb significantly reduce the motor
function of the limb and sensitivity in the affected
segment, require additional surgical interventions,
increase the treatment duration and rehabilitation,
and increase the number of patients with unsatisfac-
tory treatment results (Tsymbalyuk et al., 2002;
2016).

From the initial examination, we found that in
most patients, movement disorders on the 6-point
scale were at the level of M1-M2 weak and rare
muscle contractions with no signs of movement in
the joints and movements with the exclusion of limb
weight (31.2 and 34.4 %) and M3 — movements with
overcoming limb weight (17.2 %) (Tab. 5).

According to Gilveg et al. (2018), with co-au-
thorship, in cases of lesions of the peripheral nerves
of the upper limb, sensitivity disorders are ex-
pressed in the zones appearance with complete or
partial loss of sensitivity, but at the same time, the
nerve irritation phenomena — hyperesthesia, pares-
thesia are possible. At the initial patients’ examina-
tion of both groups, the sensitivity indicators were
at the level of S1-S3 (an undetermined pain, hyper-
pathy, hypesthesia with a reduction of hyperpathy).

Table 6 Indicators of sensitive disorders in the examined
patients before the course of rehabilitation

POVODNE PRACE / ORIGINAL WORKS

Examined pa- Examined pa-
Indicators tients (n=93) Indicators tients (n=93)
Qty. % Qty. %
No muscle contraction (complete 9 97 Anesthesia in the autonomous ] 36
paralysis) (MO) ) zone of innervation (S0) )
Weak and infrequent contractions Vague pain (S1) 24 25.8
of the muscles without signs of 29 31.2
movement in the joints (M1) Hyperpathy (S2) 31 33.3
Movements when turning off limb 10 34.4 Hypesthesia with reduction of hy- 18 194
weight (M2) ’ perpathy (S3)
Movements to overcome limb 16 172 Moderate hypesthesia without hy- 8 8.6
weight (M3) ) perpathy (S4)
Movements with overcoming re- 7 75 Normal pain sensitivity (S5) 4 4.3
sistance (M4) )
Normal force, complete clinical 0 0.0
recovery (M5) )
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In the study, we used the main section of the
DASH Questionnaire (Inability / Symptom Scale),
which consists of 30 points-questions related to the
state of brush function over the past week.

Moreover, 21 of them show a degree of difficulty
of performing various physical actions due to func-
tion limitation of the shoulder or hand; 6 points re-
late to the severity of some symptoms and 3 to so-
cio-role functions. In addition, patients answered
the additional section of the questionnaire — section
of work. We did not apply an additional section for
professional athletes and musicians, since patients
with the indicated professions did not participate in
the study.

Indicators of the DASH questionnaire showed
that the mean scores on the main section of the
DASH questionnaire (Inability / Symptom Scale)
were at the level of 83.4 + 11.3 points, and accord-
ing to the additional scale — 71.5 £ 8.7 points (Tab.
7).

In a detailed analysis of the results of the DASH
questionnaire, we found that 73.5 % of patients had
difficulty opening a tightly closed or new jar with
a lid, 69.7 % of people had difficulty to turn a key
and cook, 86.4 % had difficulty to perform hygienic
procedures and home care work. In addition, 84.7 %
of patients complained of severe pain in the arm,
94.7 % of patients complained of weakness and
stiffness in the affected limb. On an additional scale
(work section), 57.8 % of patients noted that prob-
lems with an injured hand somewhat influenced on
the performance of professional activity, 34.8 % of
patients said that it was very difficult for them.

All of the above disorders indicate that after sur-
gical treatment, the patients with traumatic upper
limb neuropathies had problems with the motor
function of the affected limb and required a course
of rehabilitation.

We conducted a follow-up examination after 6
months, during which the developed movement re-
habilitation program used in the main group and the

motor therapy programme in the in the control
group, usually used in a hospital.

First of all, there was a regression of neurologi-
cal deficit in the examined patients. In patients of
the main group, motor function improved under the
influence of the physical therapy they used. As can
be seen from table 8, in the main group, the greater
number of patients, the indicators of motor function
were at the level of M3 and M4 — 23.4 and 27.7 %
of individuals, in the control group these indicators
were much lower — 15.2 % of persons, movements
with overcoming limb weight (M3) were noted, and
19.6 % of patients with resistance (M4) were noted.
It should be noted that in both groups after the
course of movement rehabilitation there was a nor-
malization of muscle strength in the affected limb,
but in the main group of such patients there were
more — 7 (14.9 %) persons, in the control group — 3
(6.5 %) patients.

After the rehabilitation course, we noted an im-
provement in sensitivity in the affected limb in the
main and comparison groups, however, in the main
group, more patients had indicators at the levels of
S3 (21.3 % of cases) and S4 (25.5 % of people). In
the control group, we found sensitivity at a slightly
lower level of S1 in 23.9 % of individuals, S2 in
21.7 patients, and S3 in 17.4 % of sick patients (Tab.
9).

Movement rehabilitation positively affected the
ability of patients in both groups to do homework,

Table 7 Indicators of examined patients according to the
DASH questionnaire before the rehabilitation course

Examined pa-

Indicators (points) tients (n=93)

x=S
According to the main section of
the DASH questionnaire 83.4+11.3
According to the additional scale 71 548.7

of the DASH questionnaire

Table 8 Dynamics of motor functions indicators in patients of both groups after the course of rehabilitation

. MG (n=47) CG (n=46)
Indicators Qty. % Qty. %

No muscle contraction (complete paralysis) (M0) 3 6.4 5 10.9
Weak and infrequent contractions of the muscles without

. . - 6 12.7 8 17.4
signs of movement in the joints (M1)
Movements when turning off limb weight (M2) 7 14.9 14 30.4
Movements to overcome limb weight (M3) 11 23.4 7 15.2
movements with overcoming resistance (M4) 13 27.7 9 19.6
Normal force, complete clinical recovery (M5) 7 14.9 3 6.5
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Table 9 Sensitivity indicators in patients of both groups after the course of rehabilitation

Indicators Q t;,\./IG - 47)% Q ty?G (o 46)%
Anesthesia in the autonomous zone of innervation (S0) 2 4.3 4 8.7
Vague pain (S1) 9 19.1 11 23.9
Hyperpathy (S2) 8 17.0 10 21.7
Hypesthesia with reduction of hyperpathy (S3) 10 21.3 8 17.4
Moderate hypesthesia without hyperpathy (S4) 12 25.5 9 19.6
Normal pain sensitivity (S5) 6 12.8 4 8.7

Table 10 Indicators of the DASH questionnaire in the examined patients after the course of rehabilitation

q ] MG (n1=47) | CG (n=46)
Indicators (points) 1S 7S t P
According to the main section of the DASH questionnaire 54.2+7.4 71.3+£7.8 3.85 p<0.05
According to the additional scale of the DASH questionnaire 53.6+6.9 59.7+5.3 3.24 p<0.05

carry food bags, bathe and dress, and others, as
evidenced by the DASH questionnaire after the re-
habilitation course. The average scores on the main
section of the DASH questionnaire significantly de-
creased in the main group patients to 54.2+7.4
points, compared with the control group 71.3+7.8
points (p <0.05).

On the additional scale of the DASH questio-
nnaire, we also noted a significant improvement in
professional performance (Tab. 10).

After we analyzed the patients' answers to the
DASH questionnaire, we noticed that in the main
group, fewer patients had difficulty opening a tight-
ly closed or new jar with a lid — 49.2 %, in the con-
trol group - this indicator was higher in the number
of patients (58.9 %), to turn a key and cook food —
47.3 % in the main group, in the control group —
56.3 % of patients. After a course of motor rehabi-
litation, the patients in both groups noted that prob-
lems with an injured hand had less influence on the
performance of professional activities (additional
scale of the DASH questionnaire (work section), but
the patients could not fully involve the injured hand.
This is all due to the long term recovery of the in-
jured nerve and recovery functional state of the up-
per limb.

DISCUSSIONS

Our studies have confirmed the relevance of mo-
vement rehabilitation problem in traumatic upper
limb neuropathies. In the works of Yamaletdinova,
Shtokolok, Makeev (2013), it is emphasized that
modern society with its high development rates puts
great demands on human health. The partial or total
loss by a person of any vital functions, or ability to
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perform certain activities necessary for a full life ac-
tivity, leads to a loss of professional suitability, and
quite often — to the loss of interest in life. Therefore,
the restoration of lost body functions to the patient's
household self-care and ability to perform profes-
sional activities is an urgent task. This is especially
true for the patients with the consequences of trau-
matic upper limb neuropathies, in which there are
significant movement disorders — peripheral paresis
and paralysis.

According to various authors, traumatic neuro-
pathy is one of the most common diseases of the pe-
ripheral nerves of the upper limb. Such injuries in
almost 65 % of cases lead to long-term disability
with a high incidence of disability (Tatarchuk et al.,
2015; Tsymbalyuk et al., 2016; Milicin, 2018).

Researchers Snytnikov et al. (2016), note that
restoration of hand function in traumatic neuro-
pathies is not possible without the use of physical
exercises, massages, and special simulators for the
hand.

In other studies, it is recommended to include
self-massage in combination with reflexology, pas-
sive and active exercises aimed at improving move-
ment coordination, personal training (Biryu-kov,
2004; Scott et al., 2013).

Further study of this problem and generalization
of the scientific experience described in the litera-
ture will facilitate the development of new algo-
rithms for movement rehabilitation for patients with
traumatic upper limb neuropathies and the use of
modern restorative technologies.

CONCLUSIONS
Despite the active search for ways to resolve the
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problems of restoration the motor function of the
hand after surgical treatment of traumatic injuries of
the peripheral upper limb nerves, movement reha-
bilitation programs that ensure consistent pa-tient’s
recovery in accordance with the rehabilitation pe-
riod have not yet been developed.

In connection with the above, we developed and
implemented a rehabilitation program, which in-
cluded: kinesitherapy (passive and active exercises,
resistance exercises, in isometric mode, with ob-
jects), massage according to the Efimenko, (2013),
hardware physiotherapy, mechanotherapy by the
method of Popadyukha (2018), and hydro-rehabili-
tation. Developing movement rehabilitation pro-
gramme for the patients in the main group, we took
into account the rehabilitation period, the degree of
peripheral nerve damage, features of surgical inter-
vention, severity of motor disorders. At the same
time, correction of movement rechabilitation was
carried out according to the functional state of the
patient, taking into account the concomitant di-
seases, the level of mastery of knowledge, and the
degree of the patient’s physical readiness.

An initial patients’ examination with traumatic
upper limb neuropathies showed the presence of
motor disorders in the form of flaccid paresis and
paralysis; in most patients, motor disorders on a 6-
point scale were at the M1-M2 level — weak and
rare muscle contractions without signs of movement
in the joints and when turning off limb weight (31.2
and 34.4 %) and M3 — movements with overcoming
limb weights (17.2 %). The indicators of the DASH
questionnaire indicated that the mean scores on the
main section of the DASH questionnaire (Inability /
Symptom Scale) were at the level of 83.4 £ 11.3
points, with an additional scale at the level of 71.5
+ 8.7 points.

After 6 month re-examination of patients in the
main group motor function improved under the in-
fluence of the physical therapy tools they used. In
more patients the indicators of motor function were
at the level of M3 and M4 —23.4 and 27.7 % of per-
sons, in the control group these indicators were sig-
nificantly lower — in 15.2 % of the persons there
were movements with overcoming of limb weight
(M3) and 19.6% of patients had movements with
overcoming resistance (M4). It should be noted that
in both groups, after the course of movement reha-
bilitation, normalization of muscle strength in the
affected limb was noted, but in the main group of
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such patients there were more — 7 (14.9 %) people,
in the control group — 3 (6.5 %) patients.

The patients after a rehabilitation course im-
proved their results on the DASH questionnaire.
The average scores for the main section of the
DASH questionnaire significantly decreased in pa-
tients of the main group to 54.2 + 7.4 points, com-
pared with the control group 71.3 £ 7.8 points
(p <0.05).

Based on the abovementioned, it can be con-
cluded that active movement rehabilitation in the
complex treatment of persons with traumatic upper
limb neuropathies contributed to a more intensive
restoration of hand functions.
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IZOLOVANE DYCHANIE CAVOU A PRAVOU NOSOVOU DIERKOU - JOGOVE DYCHANIE
NADIi SODHANA PRANAJAMA STUPEN 1
ISOLATED BREATHING THROUGH THE LEFT AND RIGHT NOSTRIL — YOGA BREATHING
NADI SHODHANA PRANAYAMA LEVEL 1

BEDNAR Roman

Oddelenie fyziatrie, balneologie a liecebnej rehabilitacie, FNsP F. D. Roosevelta, Banska Bystrica

ABSTRAKT

Vychodiska: Najjednoduch$ou dychovou jogovou technikou je
pranajama nadisodhana stupen 1 podl'a Systému Joga v dennom
Zivote®. Ide o tréning pomalého dychania nosom, so zameranim
na l'avil nosovu dierku a pravi nosovu dierku samostatne. Pra-
najama sa Casto v joge necvici pre jej nedostatoéné objasnenie
pritom jej vyuzitie v rehabiliticii mdze mat’ prinos.

Ciele: Ciel'om prace bolo zistit’ uc¢inok izolovaného dychania
avou a pravou nosovou dierkou.

Metoda: V praci uvadzame poznatky zo §tudii uverejnenych
v elektronickych databazach, ¢asopisoch, dostupnej literatire
ako aj vlastné skusenosti tykajuce sa vplyvu u€inkov dychania
izolovane l'avou a pravou nosovou dierkou.

Vysledky a zdvery: 1zolované dychanie 'avou a pravou nosovou
dierkou sa zarad’'uje v joge medzi techniku pranajamy. Zacina
sa cvicit’ 'avou nosovou dierkou 20-krat potom 20-krat pravou
nosovou dierkou, to je jedno kolo. Toto kolo sa mdze postupne
zvySovat' na 3 kola. Dychanie I'avou nosovou dierkou zlepsi
vagalny tonus, zvysi HRV a podporuje kardiovaskularne zdra-
vie. Aj ked’ nie vSetci autori sa zhoduju s u¢inkami l'avej noso-
vej dierky, moZzeme povedat’, ze ma relaxaény u€inok. Naopak
dychanie pravou nosovou dierkou zvySuje tonus sympatika
amoze ohrozit’ kardiovaskularne zdravie. Zvysuje systolicky
tlak krvi, srdcovi frekvenciu, vasokonstrikciu a spotrebu
kyslika. Taktiez pri dychani 'avou, pravou, alebo striedavo no-
sovymi dierkami doslo k zlepSeniu skdre Specifickych tloh
v pravej hemisfére.

KPucové slova: Cava nosova dierka. Prava nosova dierka. Nadi
$6dhana pranajama. Joga v dennom Zivote®.

ABSTRACT

Background: The simplest breathing yoga technique is pra-
nayama nadi shodhana level 1 from the System Yoga in Daily
Life©. It is a training of slow breathing through the nose, focus-
ing on the left nostril and the right nostril separately. Pranayama
is often not practiced in yoga due to the lack of clarification,
and its use in rehabilitation can be beneficial.

Aims: The aim of the work was to determine the effect of iso-
lated breathing through the left and right nostrils.

Method: In this contribution we present findings from research
studies published in electronic databases, journals, available lit-
erature as well as our own experience regarding the effect of
respiratory effects isolated through the left and right nostrils.
Results and conclusions: Isolated breathing through the left or
right nostril is one of the pranayama techniques in yoga. It starts
exercising with left nostril 20 times, after that 20 times with
right nostril, which represents one round. This round can be
gradually increased to 3 rounds. Breathing through the left nos-
tril improves vagal tone, increases HRV and promotes cardio-
vascular health. Although not all authors agree with the effects
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of the left nostril, we can say that it has a relaxing effect. Con-
versely, breathing through the right nostril increases sympa-
thetic tone and can jeopardize cardiovascular health. It also in-
creases systolic blood pressure, heart rate, vasoconstriction and
oxygen consumption. Furthermore, when breathing through the
left, right, or alternately through the nostrils there was an im-
provement in the score of specific tasks in the right hemisphere.

Key words: Left nostril. Right nostril. Nadi shodhana prana-
yama. Yoga in Daily Life®.

UVOD

Joga pochadza z Indie, je vel'mi stara, prvé pi-
somnosti sa datuju z pred 4 tisic rokov aj ked’ sa-
motni Indovia ju povazuju za este starSiu, ked’ze sa
odovzdavala ustne z ucitel’a na ziaka. Podl’a starych
indickych diel Hatha joga pradipika, Geranda Sam-
hita, Siva Samhita, Védy, Bhagavadgita, Upanisa-
dy, Jogasutry je joga cestou k sebapoznania, dosiah-
nutiu najvyssieho vedomia, vnutornej rovnovahy.
Risi Patandzali rozdelil jogu na 8 stupiiov: moralne
zasady (1. jama, 2. nijama), fyzické cvicenia (3.
asany), dychové cvienia (4. pranajama), stiahnutie
zmyslov (5. pratjahara), koncentrécia (6. dharana),
meditacia (7. dhjana), uplné seba uskutoc¢nenie (8.
samadhi). Podl'a tohto delenia sa opieraji mnohi au-
tori. U nés sa pod pojmom joga védcSinou rozumie
fyzické cvicenia — dsany. ESte v Case socializmu
fungovala pri Spolo¢nosti FBLR Sekcia vyuzitia
jogy v rehabilitacii, ktoru viedol doc. MUDr. J. Vo-
tava, CSc. Tato sekcia bola vel'mi aktivna, pozyvala
mnohych indickych jogovych uditelov, jogo-
vych lekarov a robila mnozstvo vzdelavacich akeii.
Z d’alsich zvu¢nych mien v oblasti vyskumu jogy
nesmieme zabudnut’ spomenut’ akademika Ctibora
Dostalka z Ustavu fyziologickych regulacii CSAV
v Prahe , ktory robil rozsiahly vyskum v oblasti jogy
v byvalom Ceskoslovensku. Za vysvetlenie jogo-
vych technik bol oceneny aj autoritami v samotnej
Indii. Na Slovensku sa venovala joge a publikovala
v tejto oblasti aj prof. MUDr. J. Motajova, CSc. Vy-
znamnou mierou na spropagovanie jogy v Eurdpe
prispel jogovy ucitel’ paramhans svami Mahe§vara-
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nanda, ktory od 70-tich rokov stale navstevuje Slo-
vensko a Cechy. Jeho Systém Joga v dennom Zivo-
te® je najrozsirenejsi jogovy systém u nas, hlavne
pre jeho rozpracovanost’ a systematickost’ vSetkych
technik upravenych pre potreby zdpadného cloveka,
ktoré tradi¢na joga ponuka. Je vhodny pre vsetky
vekové kategorie, ako pre dochodcov tak aj pre deti.
Mnohé jeho publikécie su rozpracované pre rozne
diagndzy: Joga proti bolestiam chrbta, Joga proti
bolestiam kibov, Joga pre diabetikov, Joga pre Zeny,
Joga pre hypertonikov a pod. Tento systém je bez-
pecny, ¢o nemusi vzdy platit’ pre mnohé komercéné
trendy v sucasnosti, ktoré prezentuju jogu skor ako
gymnastiku alebo akrobaciu vhodnu pre adeptov do
25 rokov s ignoranciou Sirokej skaly pdvodnych jo-
govych technik (napr. pranajamu). Tieto jogové
techniky maju velky prinos pre psycho-hygienu
dnesného cloveka a su vhodné na prevenciu ako aj
terapiu. Ako pokracovanim sekcie vyuzitia jogy
v rehabilitécii sa zacali od roku 2016 konat’ na Slo-
vensku pravidelne workshopy Joga v rehabilitacii
podla Systému Joga v dennom Zivote® uréené pre
fyziatrov a fyzioterapeutov organizované Sloven-
skou Spolo¢nostou FBLR. Workshopy st urc¢ené na
ziskanie teoretickych a praktickych zru¢nosti v jo-
govych cviceniach a o€istnych jogovych technikach
s aplikaciou na jednotlivé diagnozy.

Vyznam dychania v joge

Spravne dychanie je vjoge zasadné, preto sa
s nacvikom plného jogového dychu v joge vzdy za-
¢ina. Plny jogovy dych sa cvi¢i bud’ samostatne
alebo s fyzickymi cvi¢eniami — d4sanami. Bez sprav-
neho dychania by bola joga len bezné cvicenie. Na-
opak niektoré pozicie facilituji brusné, hrudné
alebo podkl'u¢né dychanie a pomahaju tak s jeho
nacvikom. Podstatou dsan je okrem technického
prevedenia aj ich vnutorné zvladnutie, ktoré bez
spravneho dychania nie je mozné dosiahnut’. Ked’ sa
hovori o asanach tak mame na mysli zru¢nosti, ktoré
si musi adept osvojit' v pripravnych cvikoch a zacia-
to¢nickom kurze. Ide o schopnosti relaxacie, plného
jogového dychu, dostato¢nej pohyblivost’ chrbtice
a kibov, dostatognej svalovej sily schopnej stabili-
zovat’ jednotlivé segmenty tela, udrzat’ rovnovahu
a koncentraciu. Cvicenec sa ich u¢i najskor zvladat’
lokalne a potom s uvedomenim celého tela.

Samostatnou skupinou v joge si dychové tech-
niky — pranajamy. Pranajama je vedomé ovladanie,
regulovanie dychu. Ma vysostné postavenie v joge
apovazuje sa za vyssi techniku ako fyzické cvice-
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nia. Bohuzial’ v praxi sa ¢asto bud’ necvici alebo sa
cvi¢ia nevhodné typy pranajam, casto prili§ narocné
pre zacCiato¢nikov. Nacvik pranajam ma vel'mi do-
bre rozpracovany Systém Joga v dennom Zivote®.
Systém ma podl'a narocnosti zapracované jogové
techniky do komplexnych dielov, od 1. az 8. dielu
(relaxaciu, jogovy dych, dsany, pranajamu, koncen-
traéné techniky a pod.). Kazdému dielu prislucha
adekvétna pradnajama. Zacina sa s najjednoduchSou
pranajamou nadi Sodhanou stupeni 1, po 3 mesac-
nom pravidelnom cvieni sa prechddza na nadi
Sodhanu stupeii 2. Po nej nasleduje nadi §6dhana
stupent 3, Co je striedavy dych (anulomaviloma)
a potom nadi §6dhana stupen 4, kde za¢inaju zadrze.
Tento tréning dychacieho systému je systematicky
a narocnost’ sa zvysuje postupne. Az po zvladnuti
tychto pranajam s pomalou frekvenciou dychania sa
zacina s pranajamami s rychlou frekvenciou dycha-
nia ako je napr. bhastrika pranajama, ktora uz vy-
zaduje predchadzajucu prax (MaheSvarananda,
2000a-e). Spomalovanim dychu a dychovymi za-
drzami dosahujeme spomalenie zdkladného rytmu
dychového centra a zvySenie odolnosti organizmu.
A to takym spdsobom, Ze organizmus sa adaptuje na
lahko hypometabolicky stav, zlepSuje sa stalost
vnutorného prostredia pri vacSich zmenach vonkaj-
Sieho prostredia. Spomalenie dychu samo o sebe
znamena usporu energie v zmysle lepsej ekonomiky
metabolizmu. Pri pranajame sa menia tlakové po-
mery, zvySuje sa odpor v dychacich cestach (napr.
uzavretie nosnej dierky) a zvysuje sa pretlak a pod-
tlak v porovnani s prirodzenym dychanim. Docha-
dza k zvySeniu MV srdca bez toho, aby sa zvysila
jeho praca (Votava, 1988). Pranajama uvolnuje
stres a stabilizuje autonomne funkcie tela (Bhimani
et al., 2011). Skludiiuje psychiku a cvi¢i ucinne
schopnost’ sustredit’ sa tym, ze si cvicenec zvyka
vnimat’ iba javy vznikajice v suvislosti s dychom.

Nadi §6dhana stupei 1

V nasom c¢lanku sa venujeme najjednoduchsej
pranajame nadi §6dhane stupen 1, ide o tréning po-
malého dychania nosom, so zameranim na I'avi no-
sovu dierku (Candra bédan) a potom na prava no-
sovu dierku (surja bédan). Cvicenec sedi v jogovom
sede so skrizenymi nohami s vystretym chrbtom.
Horné koncatiny st v supindcii opreté o stehna, pa-
lec a ukazovak sa dotykaju (¢in mudra). Pri dychani
jednou nosovou dierkou sa ukazovak a prostrednik
pravej ruky opieraju o ¢elo medzi obo¢im a palcom
alebo prstennikom uzaviera jednu nosovu dierku
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(pranajdma mudra) obr. 1. Podl'a pokynov k cvice-
niu zo Systému joga v dennom Zivote® cvitenec
vzdy zacina cvicit’ l'avou nosovou dierkou 20-krat
potom 20-krat pravou nosovou dierkou, to je jedno
kolo. Postupne zvySuje cvienie az na tri kola
(Mahesvarananda, 2000a). Je nutné reSpektovat’ od-
porucania ziskané dlhodobou jogovou praxou, aby
sa dostavil u¢inok bezpecne.

Obrazok 1 Pozicia pri pranajame, prava ruka je v pranaj-
ama mudre, pulzny oximeter je na l'avom ukazovaku

V tradi¢nych jogovych textoch sa priklada akti-
vite 'avej nosovej dierke iny uc¢inok ako dychaniu
pravou nosovou dierkou. V joge sa popisuje dycha-
nie lavou dierkou ako ovplyvnenie mesaéného sys-
tému a pravou dierkou slneéného systému. Detailne
o tom popisuje Swara Yoga. Pranajama v joge pra-
cuje s nadi, ¢o su ekvivalenty meridianov, energe-
tickych drah ako su zname v tradi¢nej ¢inskej medi-
cine. K najddlezitejsim patri ida a pingala nadi. ida
nadi je prepojena s l'avou nosovou dierkou a pingala
nadi s pravou nosovou dierkou. Obidve nadi idu
pozdiz chrbtice. Pranajamou harmonizujeme idu
a pingalu nadi (MaheS§varananda, 2000f). Ich har-
monizacia sa prejavi na fyzickej a psychickej urov-
ni. Taktiez je znama rdézna dominancia jednotlivych
nosovych dierok v pokoji. Je to prirodzeny fenomén
nosového cyklu, ktory je charakteristicky strieda-
vou priechodnostou l'avej a pravej dierky s perio-
dicitou 2—8 hodin (Samantaray et al., 2008). Je za-
visly na tonickej aktivite limbického systému s hy-
potalamom ako kontrolného centra a tieZ od Girovne
cirkulujucich katecholaminov a d’alSich neurohor-
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moénov (Bhavani et al.,, 2012). Na druhej strane,
v dosledku nosovej obstrukcie, kedy je perzistentné
dychanie len jednou nosovou dierkou bol pozoro-
vany cely rad chronickych portch, ako je migréna,
hyperthyre6za, astma a srdcové dysfunkcie (Pal et
al., 2014). Dychanie réznymi nosovymi dierkami
ma vplyv na troven drazdivosti nervového systému
a Specificky vplyv na prislusni mozgovu hemisféru.
Zistilo sa, ze s dominanciou nosovych dierok stuvisi
aj variacia kognitivnych funkcii (Samantaray et al.,
2008). Pranajamou sa vyrovndva priechodnost’
oboch nosovych dierok, preto sa povazuju za vy-
znamné cvicenie.

CIELE

Ciel'om studie bolo zistit’ vplyv izolovaného dy-
chania l'avou a pravou nosovou dierkou ¢omu v jo-
ge zodpoveda technika pranajama — nadi s6dhana
stupeii 1 na 'udsky organizmus.

METODIKA

Do prace sme zahrnuli §tidie uverejnené v elek-
tronickych databdzach, casopisoch a dostupne;j lite-
rature tykajlice sa vplyvu ucinkov dychania izolo-
vane l'avou a pravou nosovou dierkou, ako aj vlast-
né skusenosti. V joge tomuto dychovému vzoru
zodpoveda technika pranajama — nadi §6dhana stu-
peri 1.

VYSLEDKY

Joga rozliSuje dychanie I'avou a pravou nosovou
dierkou prave pre ich rozdielny u¢inok, ktory je po-
pisovany uz v starovekych textoch. V Shiva Swaro-
daya sa pise, Zze dychanie cez pravi nosovu dierku
by malo generovat’ teplo aje spojené s aktivitami
ako je Studium pisma, nastavenim opevnenia, ovla-
danim slona, kona alebo vozu. Naopak dychanie l'a-
vou nosovou dierkou je popisované ako rozptylenie
tepla a je spajané s pasivnymi aktivitami ako stav-
bou chramu, vykonavanim sluzby, kultivovanim
pddy a nabozenskymi ritudlmi (Telles et al., 2015).
Existuje mnozstvo §tadii zameranych na $pecifické
jogové dychanie nosom, ktorych vysledky sa zho-
duju (Nivethitha et al., 2016). Podl'a Pal et al. (2014)
skupina, ktora dychala lavou nosovou dierkou za-
znamenala priemerny pulz 67,4/min oproti priemer-
nej uvodnej hodnote 74,12/min, p=0,0018. Skupina,
ktora dychala pravou nosovou dierkou mala prie-
merny pulz 82,6/min oproti priemernej Uvodnej
hodnote 72,35/min, p=0,0001. Unilateralne dycha-
nie u zdravych Studentov sa uskutoc¢niovalo 1 hodinu
denne pocas 6 tyzdiiov. Kratkodobé dychanie 'avou
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nosovou dierkou zlepsi vagalny tonus, zvysi HRV
a podporuje kardiovaskularne zdravie. Naopak dy-
chanie pravou nosovou dierkou zvysuje tonus sym-
patika a moze ohrozit' kardiovaskularme zdravie
(Pal et al., 2014). Po 5 minutach dychania I'avou no-
sovou dierkou u hypertonikov doslo k priemernému
poklesu pulzov 75,77/min na 73,45/min, p<0,001
a poklesu systolického tlaku krvi zo 134,68 mmHg
na 130,27 mmHg, p=0,0016. Ide o normaliziciu
rytmu a to zvySenim vagalnej aktivity alebo znize-
niu sympatikovej aktivity pri zlepSeni citlivosti ba-
roreflexov (Bhavani et al., 2012). U zdravych jedin-
cov dychanie 'avou nosovou dierkou vytvara signi-
fikantné zniZenie srdcovej frekvencie, systolického
a diastolického tlaku krvi (Jain et al., 2005). Na roz-
diel od inych §tudii neboli dokazané signifikantné
zmeny v poklese systolického a diastolického tlaku
krvi po dychani 'avou nosovou dierkou u zdravych
muzov (Raghuraj et al., 2008). V inej Studii doslo
pri dychani l'avou nosovou dierkou k zvyseniu gal-
vanického kozného odporu v dosledku znizenej ak-
tivity sympatikového nervového systému, ktory
inervuje potné Zl'azy (Telles et al., 1994). Dychanie
lavou nosovou dierkou je prirodzene relaxaéné
(Bhavani et al., 2014).

Podrla Tellesovej dychanie pravou nosovou dier-
kou 45 minut pocas viac ako jedeného mesiaca ak-
tivuje sympatikus, zvysuje systolicky tlak krvi, srd-
covu frekvenciu a vasokonstrikciu (Telles et al
1996; Dane et al., 2002; Shananahoff et al., 1993).
Dychanie pravou nosovou dierkou 30 minut pocas
jednotlivych 5 dni zvySuje systolicky, diastolicky
a stredny tlak krvi a vasokonstrikciu. Na rozdiel od
dychania Tl'avou nosovou dierkou bol systolicky
a stredny tlak krvi niz§i (Raghuraj et al., 2008). Dy-
chanie pravou nosovou dierkou vytvara zvysenu
spotrebu kyslika, ktora méze byt désledok sympa-
tikového uvolnenia znadoblicky (Telles et al.,
1994). Dychanie pravou nosovou dierkou je priro-
dzene aktivacné (Bhavani et al., 2014).

Z nasich skuasenosti uvadzame meranie 24 roc-
ného probanda necviciaceho jogu, ktory cvicil nadi
$odhanu pranajamu stupenl jedna 10 dni, 1-krat
denne, jedno kolo s priemernou diZkou trvania dy-
chania jednou nosovou dierkou 2,4 minuty. Na me-
ranie pulzovej frekvencie srdca sme pouzili prstovy
pulzny oximeter. Po cvi¢eni pravou nosovou dier-
kou doslo k vzostupu pulzovej frekvencie oproti
uvodnej hodnote v priemere o 10 pulzov, p=0,0248.
Pri dychani 'avou nosovou dierkou sme o¢akavany
pokles pulzov nezaznamenali.
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Usilné, rychle izolované dychanie nosnymi dier-
kami ma lateraliza¢ny ucinok na mozgové he-
misféry. Tieto u¢inky boli potvrdené EEG a vyko-
navanim $pecifickych uloh uréenych pre mozgové
hemisféry. Dychanie jednou nosovou dierkou akti-
vuje opa¢nli mozgovu hemisféru (Shannahoff et al.,
1991; Wernz et al., 1987). Aj ked’ pokojné izolo-
vané dychanie nosnymi dierkami nevykazuje latera-
lizaény efekt na hemisféry, doslo vSak pri dychani
pravou, l'avou alebo striedavo nosovymi dierkami
k zlepSeniu skére Specifickych uloh v pravej he-
misfére (Naveen et al., 1997; Raghuraj et al., 2004).

Pri nadi §6dhane pranajame zaujmeme poziciu v
sede s vystretym chrbtom (sukha 4sana), pri dychani
pouzivame prednostne brani¢né dychanie. Pomaha
k tomu aj postavenie prstov. Palec a ukazovak sa
dotykaju ostatné tri prsty su vystreté (¢in mudra).
Takéto postavenie prstov facilituje dychanie dol-
ného respiraéného sektoru homolateralne (Véle,
2006). Pomalé brani¢né dychanie optimalizuje sym-
pato-vagalnu rovnovéhu s urcitou prevahou pa-
rasympatika. Ovplyvnenim dychacich funkcii sa
zmens§i anatomicky i fyziologicky mrtvy priestor, Co
zlepsi utilizaciu plynov (02,C0O,) (Celko et al.,
2019). Pri pranajame sa zvysuje odpor v dychacich
cestach (uzavretie nosnej dierky) a zvySuje sa pre-
tlak a podtlak v porovnani s prirodzenym dychanim.
Dochadza k zvySeniu MV srdca bez toho, aby sa
zvysila jeho praca (Votava, 1988).

ZAVER

Izolované dychanie lavou a pravou nosovou
dierkou sa zarad’'uje v joge medzi techniku pranaj-
amy — nadi $6dhanu stupeil 1 podla Systému Joga
v dennom Zivote®. Zacina sa vZdy cvi¢it’ lavou no-
sovou dierkou 20-krat potom 20-krat pravou noso-
vou dierkou, to je jedno kolo. Toto kolo sa moZe po-
stupne zvySovat’ na 3 kola. Je nutné reSpektovat’ od-
porucania ziskané dlhodobou jogovou praxou, aby
sa dostavil u¢inok bezpecne. Dychanie 'avou noso-
vou dierkou zlepsi vagalny tonus, zvysi HRV a pod-
poruje kardiovaskularne zdravie. Aj ked’ nie vSetci
autori sa zhoduju s t¢inkami dychania 'avou noso-
vou dierkou, mézeme povedat’, Ze ma relaxacny uci-
nok. Naopak dychanie pravou nosovou dierkou zvy-
Suje tonus sympatika a méze ohrozit’ kardiovasku-
larne zdravie. ZvySuje systolicky tlak krvi, srdcova
frekvenciu, vasokonstrikciu a spotrebu kyslika.
Taktiez pri dychani l'avou, pravou alebo striedavo
oboma nosovymi dierkami doslo k zlepSeniu skore
S$pecifickych uloh v pravej hemisfére.
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VYZNAM ASISTENCIE FYZIOTERAPEUTA V DOMACEJ REHABILITACII PACIENTOV
S ANKYLOZUJUCOU SPONDYLITIDOU
IMPORTANCE OF PHYSIOTHERAPEUT ASSISTANCE IN HOME REHABILITATION
OF PATIENTS WITH ANKYLOSING SPONDYLITIS

KOVACOVA Katarina

Fakulta zdravotnictva, Trencianska univerzita Alexandra Dubceka v Trencine, Trencin

ABSTRAKT

Vychodiska: Ankylozujica spondylitida je autoimunitné zapa-
lové reumatické ochorenie, ktoré postihuje pacienta chronicky
po cely zivot.

Ciele: Primarnym cielom §tadie bolo analyzovat’ a vyhodnotit’
vysledky rozsahu pohyblivosti a BASFI testu pacientov s anky-
lozujucou spondylitidou, ktori v domacom prostredi nespolup-
racuju a nevyhl'adavaju odborni pomoc fyzioterapeuta, a pa-
cientov, ktori v ramci pohybovych aktivit v domacom prostredi
spolupracuju s fyzioterapeutom.

Suibor: Stbor tvorilo Styridsat’ pacientov v produktivnom veku
v II. az V. §tadiu ochorenia, ktori boli rozdeleni do dvoch sku-
pin po dvadsat’. Prvi skupinu tvorili pacienti, ktori v domace;j
liecbe pocas sledovaného obdobia nevyuZzivaju pomoc fyziote-
rapeuta a ani inu odborni pomoc okrem beznej navstevy reu-
matoléga. Druht skupinu zahriiali pacienti, ktori sa venovali
pohybovej lie¢be v domacom prostredi s asistenciou fyziotera-
peuta.

Metody: V preliminarnej $tadii sme po ukonceni polro¢ného
obdobia sledovali zmeny v hodnotach BASFI (The Bath Anky-
losing Spondylitis Functional Index), ktoré sme doplnili mera-
niami DTCH (dynamické testy chrbtice) a hodnotenim bolesti
pomocou VAS (vizudlna analégova $kala). V druhej skupine,
ktora vyuzivala asistenciu fyzioterapeuta v domacom prostredi,
sme vyuzivali asistovani pohybovu lie¢bu, manuélne techniky
atechniky na uvolnenie mikkych S$truktar. Pacienti podla
vlastnych moznosti vyuzivali moznost pobytu vo vode
v zmysle hydrokinezioterapie alebo plavania.

Vysledky: Po ukonceni rehabilitaéného programu sa preukazali
minimalne rozdiely sledovanych parametrov u oboch skupin.
Lepsie vysledky sa v§ak globalne vyskytovali u druhej sledova-
nej skupiny, kde sa preukazalo zlepSenie fyzického, ale aj psy-
chického stavu pacientov. Napriek minimalnym rozdielom me-
rani, ukazovatel'om zlepSenia bol vyrazny rozdiel v BASFI in-
dexe u druhej skupiny.

Zaver: Pri aktivnejSom pristupe zo strany pacienta dochadza
k spomaleniu progresie a lepSiemu psychickému naladeniu pa-
cienta ijeho sebesta¢nosti. Porovnanim aspektov liecby
z oboch prostredi mdzeme konstatovat,, Ze pre najvyraznejsie
zlepSenie fyzického i psychického stavu pacienta, je vhodné vy-
uzivanie asistencie alebo konzultacie odbornej verejnosti.

Kracové slova: Ankylozujica spondylitida. Komparacia, tera-
pia. Pohybova liecba. Fyzioterapia. Ankyldza.

ABSTRACT

Background: Ankylosing spondylitis is an autoimmune inflam-
matory rheumatic disease that affects the patient chronically
throughout life.

Objectives: The primary goal of the study was to analyze and
evaluate the results of the range of mobility and BASFI test of
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patients with ankylosing spondylitis who do not cooperate at
home and do not seek professional help from a physiotherapist,
and patients who cooperate with a physiotherapist in physical
activities at home.

Sample: The group consisted of forty patients of productive age
in II. to stage V. of the disease, which were divided into two
groups of twenty. The first group consisted of patients who do
not receive the help of a physiotherapist or any professional
help other than a regular visit to a theumatologist during home
treatment. The second group included patients who received
physical therapy at home with the assistance of a physiothera-
pist.

Methods: In the preliminary study, after the end of the six-
month period, we monitored changes in the BASFI index values
(The Bath Ankylosing Spondylitis Functional Index), which we
supplemented with DTCH (Dynamic Spine Test) measure-
ments and pain assessment using VAS (Visual Analog Scale).
In the second group, which used the assistance of a physiother-
apist at home, we used assisted movement therapy, manual
techniques and techniques to release soft structures. According
to their own possibilities, patients used the possibility of staying
in the water in the sense of hydrokinesiotherapy or swimming.
Results: After the end of the rehabilitation program, minimal
differences of the monitored measurements were demonstrated
in both groups. However, better results occurred globally in the
second study group, where an improvement in the physical and
mental condition of the patient was demonstrated. Despite min-
imal differences in measurement, a significant difference in the
BASFI index in the second group was an indicator of improve-
ment.

Conclusion: With a more active approach on the part of the pa-
tient, the progression is slowed down and the patient and his
self-sufficiency are better in a mental state. By comparing as-
pects of treatment from both environments, we concluded that
the most significant improvement in the physical and mental
condition of the patient is appropriate to use assistance or con-
sultation of the professional public.

Key words: Ankylosing spondylitis. Comparation. Therapy.
Motion therapy. Physiotherapy. Ankylosis.

UVOD

Ankylozujica spondylitida, nazyvana aj ako
Morbus Bechterev, je progresivne, chronické, zapa-
lové, autoimunitné ochorenie spadajuce do katego-
rie reumatickych ochoreni bez presne urcenej pri-
¢iny, ktoré postihuji az 1 % populacie. Ide o za-
vazné ochorenie, ktoré zna¢ne zhorSuje kvalitu Zi-
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vota pacienta. Pri nedostatocnej liecbe moze viest
k vaznym funkénym poruchém, disabilite, strate za-
mestnania a dokonca mdze skratit’ dizku Zivota pa-
cienta. Toto ochorenie postihuje hlavne axialny kos-
trovy systém, ktory tvori SI (sakroiliakélne) kibne
spojenie, chrbtica, s'achy dolnych a hornych konca-
tin a mimokibne Struktary. V miestach zapalu je
zvySena produkcia tvorby kostného tkaniva, ktoré
postupne zabraiuje fyziologickému rozsahu po-
hybu. Syndezmofyty vznikajii postupnou osifika-
ciou okrajovej Casti anulus fibrosus medzistavcovej
platni¢ky, kde utvoria tzv. kostené premostenia
dvoch susednych stavcov, o vedie k uplnej anky-
16ze medzistavcového spojenia.Tieto zapalové pro-
cesy vedu castejSie k osteoprodukcii ako k osteo-
destrukcii. Ak nastane ankyl6za medzi viacerymi
stavcami, tento jav sa na RTG snimke popisuje ako
,bambusova tyc* (Watts et al., 2013). Hlavnym pri-
znakom tohto ochorenia je bolest’. Vyskytuje sa naj-
Gastejie v oblasti chrbta a sakroiliakalnych kibov.
Bolest’ nastupuje s pomalym zac¢iatkom a je najin-
tenzivnejSia v pokoji. Symptomaticku bolest’ v sak-
roiliakalnych kiboch je mozné vyvolat' tlakom na
kiby alebo pomocou testovacich a mobilizaénych
manévrov. Ustup bolesti je zretelne citit’ po ukon-
¢eni cvicenia s pacientom alebo po aplikécii tepla.
Noc¢na bolest’ sa dominantne vyskytuje medzi 2.-5.
hodinou rano, pri¢om pacienta dokaze zobudit’ a na-
rusit’ spankovy rezim. Pri bolesti je taktiez typicka
jej silnejsia intenzita v rannych hodinach spojena so
zvysenou stuhlost'ou dlhSou ako 30 min. Stuhlost’
ustupuje po rozcviceni. Medzi d’alSie znaky bolesti
patri jej zna¢ny Gstup po aplikacii pozitivnej termo-
terapie alebo podani nesteroidnych antireumatik,
ktoré maju nastup do Styridsiatich 6smych hodin od
prvého podania (Hochberg, 2014). Pri ochoreni sa
strieda obdobie aktivne s obdobim remisie. Aktivne
obdobie alebo akutne vzplanutiec ma charakteris-
tické priznaky ako zvysenie telesnej teploty, inten-
zivna bolest’ a zvySenie zapalovych markerov (Ma-
gyar, 2017). Najtypickejsi je priebeh v tzv. ascen-
dentnej forme. ZriedkavejSie dochddza k descen-
dentnej forme, ktora ma rovnako 5 §tadii (Strabur-
zynska, 2018). Napriek znaénym pokrokom v me-
dicine, nie je mozné toto ochorenie vyliecit. Kom-
plexnost’ liecby pozostava zo spoluprdce zdravot-
nickych profesionalov, kombindcie farmakologic-
kej a nefarmakologickej liecby podla aktualneho
stavu, edukacie pacienta reumatolégom a fyziotera-
peutom a rieSenia pracovnych a socialnych moz-
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nosti. Vo vicSine pripadov liecba prebieha ambu-
lantne a individualne zo strany pacienta. Existuji
vSak pripady progresivnej$ich foriem ochorenia,
akutnej fazy alebo iné vazne komplikacie, kedy je
vhodné pacienta hospitalizovat’ na reumatologic-
kom, ortopedickom alebo rehabilitacnom oddeleni.
Farmakologicka liecba ankylozujicej spondylitidy
spociva v podavani lieciv s roznym mechanizmom
ucinku, ato formou tabliet, injekcii alebo infuzii.
Cielom farmakologickej liecby je zmiernit’ bolest,
skratit’ dobu rannej stuhnutosti a celkovo znizit” ak-
tivitu ochorenia, a tym zlepsit’ kvalitu zivota. Medzi
piliere farmakologickej liecby patri skupina neste-
roidnych antireumatik, chorobu modifikujuce lie-
¢iva a skupina biologickych liekov (Molnar, 2018;
Poddubnyy, 2017; Ward, 2015; Soubrier, 2018).
Ankylozujica spondylitida dokaze pacienta vy-
razne obmedzovat’ v kazdodennych ¢innostiach od
urcenia diagnozy az do konca Zivota pacienta. Aby
sa spomalil proces ankylozy a predchadzalo sa
rychlemu zhorSeniu stavu pacienta, je nutné dodr-
ziavat’ lieCebné postupy z viacerych aspektov. Si-
Casna liecba je tvorena primarne z farmakologicke;j
Casti, fyzikalnej terapie a rehabilita¢nej lieCby. Far-
makologicka liecba dosiahla za posledné desatrocia
razantné pokroky k vytvoreniu novej rady biologic-
kych lieCiv, ktoré maju dokazatel'né pozitivne vy-
sledky. Rehabilitacna liecba je predovsetkym dole-
Zitd utohto typu reumatického ochorenia ako
u inych foriem reumatizmu, pretoze si vyZaduje ak-
tivny pristup pacienta. Cvic¢enie s odbornym dohl’a-
dom fyzioterapeuta je nenahraditelné a preukaza-
tel'ne zlep§uje kvalitu Zivota pacienta (Zlnay, 2008).

CIEL

Hlavnym ciel'om studie bolo vykonat’ kompara-
ciu hodn6t BASFI a funkénych merani chrbtice
oboch sledovanych skupin. Pozornost’ sa venovala
spomaleniu progresie ochorenia a zlepSeniu celko-
vej pohyblivosti a sebestacnosti v kazdodennych
¢innostiach pacienta.

SUBOR

Sledovana skupina Styridsiatich pacientov muz-
ského pohlavia vo veku 39 +/- 11 rokov s primar-
nou diagnozou ankylozujtcej spondylitidy v roz-
nych Stadiach ochorenia bola rovnomerne rozdelena
do dvoch skupin. V skupine A sa nachadzali dvad-
siati pacienti bez asistovanej rehabilitacnej liecby
v doméacom prostredi. Skupinu B tvorili zostavajuci
dvadsiati pacienti, ktori absolvovali pohybovt liec-



Zdravotnicke listy, Ro¢nik 8, Cislo 2, 2020

ISSN 2644-4909

bu v domacom prostredi za pritomnosti terapeuta.
Realizacia preliminarnej S§tidie bola vykonana
v rozmedzi 6 mesiacov.

METODY

Index BASFI predstavuje mieru schopnosti se-
besta¢nosti pri kazdodennych ¢innostiach. Vysetre-
nie je tvorené desiatimi otazkami, ktoré zastupuju
konkrétnu ¢innost’. Pacient tak dokaze sam subjek-
tivne hodnotit’ zmenu pohyblivosti. Pacient odpo-
veda ¢iselnou hodnotou podl'a obtiaznosti. Hodno-
tiaca $kéla sa pohybuje od 0 po 10. Cim vi&§iu hod-
notu pacient uvedie, tym je pre neho dany ukon na-
ro¢nejsi. Index BASFI je tvoreny priemerom spoci-
tanych hodnét. Sluzi, taktiez na rychle a jednoduché
ohodnotenie momentalneho stavu ankylozujicej
spondylitidy. Odhal'uje ¢innosti, ktoré predstavuju
najvicsie problémy pre pacienta a dokdzeme tak
lepsie zvolit’ vhodnu liecbu a cvi¢ebny program.
V teste pacient hodnoti nasledovné ¢innosti: 1. na-
tiahnut’ si ponozky, 2. zdvihnutie predmetu zo zeme
bez pomoci, 3. dosiahnutie na vysoku policku bez
pomoci, 4. vstavanie zo stoli¢cky bez pomoci ruk, 5.
vstavanie zo zeme bez pomoci druhej osoby, 6. sta-
tie 10 min bez opory, 7. vyjst 12—15 schodov bez
opory alebo pomoci, 8. obzretie sa za seba, 9. fy-
zicky namahava ¢innost’, 10. celodenna praca (Levi-
tova, 2018). Do celkového hodnotenia sme zahrnuli
aj dynamické testy chrbtice, ktoré nam mali pomdct’
zhodnotit’ progresiu ochorenia v jednotlivych ¢as-
tiach chrbtice. Poslednym sledovanym ukazovate-

I'om bolo hodnotenie bolesti pomocou VAS, kedy 0
znamena ziadnu bolest’ a 10 neznesitelnti bolest’.
Dizka cvigenia spoloéne sa pohybovala od 40 do 60
min. Boli v nej zahrnuté prvky dychacej gymnas-
tiky, LTV, natahovacie cvicenia, streing, manu-
alne techniky, masaze a edukécia pacienta podla
jeho aktualneho stavu. Po ukonceni polro¢ného ob-
dobia boli realizované kontrolné merania a vyplne-
nie dotaznikov.

VYSLEDKY A DISKUSIA

V3etky ziskané merania a hodnoty boli pre ucely
prace spriemerované a zhodnotené porovnanim vy-
sledkov. Na zadiatku sledovaného obdobia sme od
pacientov ziskali informacie o bolesti ktora pre-
vazne postihovala lumbosakralnu oblast’ a oblast’
cervikalnej chrbtice. Bolest’ v skupine A dosahova-
la hodnotu 5 a BASFI priemerne 5,8. V skupine B
VAS malo hodnotu 7 a BASFI priemerne 8,1. Mo6-
zeme tu vidiet’ istu korelaciu v hodnotenim bolesti
a BASFI (Wariaghli, 2012). Ziskane hodnoty su
zhrnuté v tabul’ke ¢. 1 pre skupinu A a v tabulke ¢.
2 pre skupinu B.

Hodnoty vstupnych vySetreni vyznamne ovplyv-
nil fakt, ze v skupine A sa nachaddzalo menej pacien-
tov v V. §tadiu ochorenia a viac pacientov z tejto
skupiny bolo na biologickej lie¢be ako v skupine B.
Mozno o to viac pacienti v skupine B boli viac mo-
tivovanej$i prinosom asistovanej domacej rehabili-
tacie , ktord ich trochu vzdialila od beznych den-
nych stereotypov. Po ukonceni polro¢ného obdobia

TabuPka 1 Vstupné a vystupné hodnoty pacientov v domacej lieCbe bez asistencie fyzioterapeuta

Skupina A i VySetrenie i i
vstupné vystupné
VAS 5 5
Navlek ponoziek alebo panc¢iich bez pomoci 6 5
Zodvihnutie pera z podlahy predklonom chrbtice bez pomoci 8 7
Dosiahnutie vysokej policky bez pomoci 4 5
Vstavanie zo stolicky bez pouzitia ruk 6 4
Vstavanie z podlahy z chrbta bez pomoci druhej osoby 8 8
Statie na nohach po dobu 10 min bez opory 3 4
Vyjst’ 12-15 schodov bez pomoci alebo opory 5 6
Obzretie cez rameno bez otacania celého tela 7 7
Fyzicky naméhava ¢innost 4 4
Celodenna praca 7 6
BASFI INDEX 5,8 5,6
Forestier 14 cm 13 cm
Stibor 1 cm 2 cm
Schober 1,5cm 1,5 cm
Ottov index 1 cm 1,5 cm
Thomayer 43 cm 42 cm
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Tabul’ka 2 Vstupné a vystupné hodnoty pacientov domacej lie¢be s asistenciou fyzioterapeuta

Skupina B i VySetrenie i i
vstupné vystupné
VAS 8 6
Navlek ponoziek alebo pancich bez pomoci 8 7
Zodvihnutie pera z podlahy predklonom chrbtice bez pomoci 9 8
Dosiahnutie vysokej policky bez pomoci 8 7
Vstavanie zo stolicky bez pouzitia ruk 7 6
Vstavanie z podlahy z chrbta bez pomoci druhej osoby 9 9
Statie na nohach po dobu 10 min bez opory 7 6
Vyjst’ 12-15 schodov bez pomoci alebo opory 8 7
Obzretie cez rameno bez otacania celého tela 9 9
Fyzicky namahava ¢innost’ 8 7
Celodenna praca 8 7
BASFI INDEX 8,1 7,7
Forestier 14 cm 13 cm
Stibor 1,5 cm 2,5 cm
Schober 1 cm 1,5 cm
Ottov index 1 cm 2 cm
Thomayer 41 cm 37 cm

uoboch skupin vsetkych sledovanych pacientov
kontrolné merania priniesli potvrdenie nasej dom-
nienky. Komparacia hodnét poukazujicich na zlep-
Senie pohyblivosti segmentov chrbtice bola u obi-
dvoch skupin bez vyraznej odchylky. V skupine
A doslo k stagnacii alebo k zhorSeniu rozsahu po-
hyblivosti priblizne +/- lcm. Pacienti skupiny B
vsak subjektivne potvrdili lepSiu pohyblivost’ chrb-
tice priamo pocas terapie i pri vykonavani prace
a kazdodennych aktivit. Vhodna kombinacia manu-
alnych technik preukazala vyrazne lepsi posun fas-
cii, vol'nost’ mikkych Struktar, svalového tkaniva
a znizenie kl'udového napitia svalovych vldkien v
skupine B. K tomu dopomohlo aj aplikovanie lokal-
neho tepla formou vyhrevnych vankuasikov a elek-
trickych podloziek ktoré pacienti mali doma. V tejto
skupine sme meraniami zistili zastavenie progresie
a zlepSenie rozsahu od 0,5 — 1,5 cm. Negativna ter-
moterapia poddvand v domacom prostredi v sku-
pine B priaznivo pdsobila na zniZenie bolesti pa-
cienta v akitnom Stadiu AS. Najvyraznejsi pokrok
bol zaznamenany u 5 pacientov zo skupiny B, ktory
dopifiali rehabilita¢nu lietbu pravidelnym plava-
nim. M6Zeme konstatovat’, ze pldvanie ma priaz-
nivy prinos v rozvijani dychovych funkcii i preven-
cii kyfotizacie. Vyuzitie metédy postizometrickej
relaxacie cielenej na uvolnenie skratenych svalov
sa preukazala pozitivnym uc¢inkom. Komparéacia in-
dexu BASFI, ktory predstavuje subjektivne hodno-
tenie kazdodennych Cinnosti preukazala lepSie vy-
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sledky u pacientov v skupine B, ako dosiahla sku-
pina A, a to aj napriek vy$sim hodnotam pri vstup-
nom hodnoteni. V skupine A sa index BASFI zme-
nil len 0 0,2, ale u skupiny B tato hodnota indexu
bola rozdielna az o 0,8. Fyzioterapia v liecbe anky-
lozujucej spondylitidy hra vel'mi délezita ulohu.
Kolat (2009), tvrdi Ze va¢si vyznam ako farmakote-
rapia ma pre pacientov s ankylozujucou spondyliti-
dou pravidelna pohybova liecba, fyzioterapia a fy-
zikalna lieCba. Primarnym cielom je spomalenie
procesu kyfotizacie hrudnej chrbtice, ankylotizacii
chrbtice a periférnych kibov. Déraz sa kladie taktie
aj na mobilitu L a C chrbtice, korekciu svalovej
dysbalancie, zlepSenie dychovych funkcii a celko-
vej zdatnosti pacienta. Zakladné prostriedky fyzio-
terapie sme si u naSich pacientov zvolili LTV, ma-
nualnu liecbu a podporné fyzikalne prostriedky kto-
ré pacienti mohli vyuzivat v domacom prostredi.
Tvorenie fyzioterapeutického planu bolo u kazdého
pacienta individualne. Odrazalo sa od $tadia ocho-
renia, rychlosti progresivity kibneho a axialneho
postihnutia a vysledkov komplexného fyzioterapeu-
tického vySetrenia. Tak ako uvadza Zeman (2015)
aj Guth (2015), v¢asné zavedenie pohybovej lieCby
u pacienta vyrazne zlepSuje prognozu ochorenia.
Nat'ahovacie cvicenia a cvienia podporujuce mo-
bilitu sme aplikovali na skratené svalstvo a kibne
tkanivo postihnuté ankylozujicim procesom. Ak
sme potrebovali doplnit’ cvicenie s pomdckou zvo-
lili sme si napr. theraband s nizkou zat'azou alebo
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overbal. Na zvySenie rozsahu pohybu pomahal tera-
peut, ktory citlivo dotiahol pohyb pacienta alebo vy-
tvoril potrebny odpor a vécsiu stabilitu pohybova-
ného segmentu. Do kategorie natahovacich cviceni
sme zaradili napr. staticky strecing, aktivne asisto-
vané cvicenie, aktivne cvicenie, prvky jogy, posti-
zometricku relaxaciu, antigravita¢nu relaxaciu. Ja-
cobsonova progresivna relaxacia a mnohé dalSie
techniky mézu pomoct’ pacientovi pri relaxacii,
uvolneni svalového napitia, ale aj pomdct’ zbavit’
sa kazdodenného stresu. Cvi¢enim predchddzame
svalovej atrofii, zvySujeme hustotu kosti, stabilitu
kibov a zlepsujeme tak posturu tela. Uplatiiujeme
koncentricku, excentricki alebo izometrickil sva-
lovia kontrakciu. Vyuzité manualne techniky sa po-
uzivaju nielen na diagnostiku, ale aj na liecbu pohy-
bového systému. Cielom manudlnych technik bolo
zvySenie prekrvenia tkaniva, uvolnenie svalového
napétia, rozpustenia spustovych bodov, centraliza-
cia kibu auvolnenie kibnej blokady. Manuélna
lie¢ba dokaze vyrazne zlepSovat’ stav pacienta spo-
lo¢ne so spravnou kombinéciou aktivneho cvicenia.
Podl’a toho ¢i sme chceli ovplyvnit’ iba mikké Struk-
tary, svaly alebo kiby, zvolili sme vhodny typ ma-
nualnej techniky napr. mikkeé techniky, integrované
bankovanie, mobilizacné techniky, trakéné tech-
niky, klasicka a reflexnu masaz (Levitova, 2018;
Zeman, 2013). Spravne polohovanie usekov chrb-
tice sluzilo ako prevencia proti vzniku deformit
a rychlejSiemu tuhnutiu axialnych struktir. Dolezita
bola edukéacia pacienta fyzioterapeutom o adekvat-
nom polohovani bedrovej chrbtice (HusSakova,
2017). Pozitivnou termoterapiou bolo do organizmu
dodavané teplo. To ulahlilo cvicenie, prehrialo
mikké tkaniva a kibne $truktary. V domacom pro-
stredi pacienti pouzivali termofor, lavatherm alebo
elektricka vyhrevnu podlozku k dosiahnutiu poza-
dovaného efektu. Negativna termoterapia prebie-
hala priloZzenim kryosacku na zapalom postihnuté
kiby. Znizila tkanivovu teplotu a to viedlo k potla-
¢eniu zapalového procesu a zmen$eniu opuchu (Tu-
rociova, 2012).

Pacienti, ktori absolvovali asistovanu lieCbu
v domacom prostredi, vnimali pritomnost’ fyziote-
rapeuta ako vitani zmenu. Poukazovali na pozi-
tivny a individualny pristup terapeuta. V praci a pri
kazdodennych ¢innostiach citili zlepSenie pohybli-
vosti uz po prvej terapii. Efektivita asistovanej do-
macej rehabilitacie bola teda preukdzana ako us-
pesna.
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ZAVER

Primarny ciel’ liecby ankylozujtcej spondylitidy
je snaha zlepsit’ kvalitu zivota pacienta a potlacit
zapalové priznaky v tele, zlepsit’ pohyblivost’ chrb-
tice a spomalit’ proces Strukturadlneho poSkodenia.
Cim skor je lietba aplikovana, tym je lepsia prog-
noza pre pacienta. Aspekt socializacie posobil tak-
tiez pozitivne spolo¢ne suvolnenim pacienta
od kazdodennych starosti po€as cvi¢enia. Cvicenie
v domacom prostredi za aktivnej ucasti terapeuta
preukédzalo viditelny pokrok v pohyblivosti. Vy-
razné uvolnenie mikkych Struktir manualnymi
technikami priaznivo pdsobilo na vykonavanie jed-
notlivych cvikov a zmiernenie bolesti. Mozno pred-
pokladat’, ze pre dosiahnutie maximalnej uspesnosti
zlepsSenia fyzického stavu je vhodnd kombindcia
liecby v domacom prostredi za asistencie terapeuta,
s moznostou vyuzivania plavania ¢i pobytu vo vod-
nom prostredi. Pre komplexnost’ liecby je vhodné
doplnit’ pobyt v reumatologickom tstave ¢i kupe-
Foch zameranych na pohybovy systém. Casto je bo-
huzial' prehliadany faktor dusevného zdravia. Je
preto potrebné podporovat pacienta aj z psychic-
kého hladiska pre zachovanie motivacie
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OVPLYVNENIE BOLESTI POMOCOU ULTRAZVUKU PRI PORANENI VAZIVOVEHO
APARATU KOLENNEHO KLBU
ANALGESIC EFFECT BY ULTRASOUND IN KNEE JOINT LIGAMENT APPARATUS
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ABSTRAKT

Vychodiska: Urazov kolenného kibu pribida a etioldgia pora-
neni moze byt rozna. Casto sa stretavame aj s dlhodobym pre-
tazovanim kolenného kibu, ktoré mdze mat tiez za nasledok
poranenie vdzivového aparatu. Hlavnym prejavom poruchy
byva edém, instabilita kibu a bolest.

Ciele: Ciel je zamerany na ovplyvnenie bolesti pomocou ultra-
zvuku s predpokladanym zniZenim bolesti a nasledne i zlepse-
nim svalovej sily.

Stibor: Do vyskumu bolo zahrnutych 29 pacientov (15 muzov,
14 zien) prevazne po podvrtnuti kolena alebo po Ciasto¢ne;j rup-
ture kolennych vdzov. Vsetkym pacientom sme podavali rov-
naku terapiu vo forme liecebnej telesnej vychovy trikrat do tyz-
dnia, pricom polovica pacientov mala naviac ultrazvuk na tlme-
nie bolesti aplikovany v rovnakom intervale.

Metodika: Pri vySetreniach boli pouzité nasledovné diagnos-
tické metddy ako st anamnéza, aspekcia, palpacia, antropomet-
ria, vySetrenie pohyblivosti a $pecialne testy zamerané na kon-
krétne §truktiry kolenného kibu.

Vysledky: Vysledky boli zhodnotené porovnanim vstupného
a vystupného vySetrenia, vratane hodnotenia Skaly bolesti po-
mocou vizualnej analégovej Skaly a metddy SFTR.

Zaver: Terapia ultrazvukom v diZke trvania 3—5 min prostred-
nictvom pristroja pre liecbu ultrazvukom s frekvenciou
0,8 MHz 3-krat tyzdenne $tatisticky vyznamne zvySuje prie-
merné hodnoty svalovej sily u pacientov a tiez signifikantne
znizuje bolest’ v kolennom kibe. Rozdiely medzi muzmi a Ze-
nami neboli vramci tychto parametrov Statisticky signifi-
kantné.

KPagové slova: Bolest. Ultrazvuk. Kolenny kib.

ABSTRACT

Backgrounds: Knee injuries are increasing and the etiology of
injuries can vary. In clinical practice we often encounter long-
term overload of the knee joint, which can also result in injury
of ligament apparatus. The main manifestation of the disorder
are edema, joint instability and pain.

Goals: The aim of the study is to examine the effect of ultra-
sound in pain reduction and consequently in the improvement
of muscle strength.

Sample: 29 patients (15 men, 14 women), mainly after sprained
knee or after a partial knee ligaments rupture. All patients had
the same type of therapy in the form of therapeutic physical ed-
ucation three times a week. Half of them received ultrasound as
pain management three times a week.

Methods: The following diagnostic methods were used in the
examinations: anamnesis, aspection, palpation, anthropometry,
mobility examination and special tests focused on particulari-
ties in the structure of knee joint.

POVODNE PRACE / ORIGINAL WORKS

60

Results: The results were evaluated by comparing the pretests
and posttests, including the evaluation of the pain scale using a
visual analogue scale and the SFTR method of measuring and
recording joint motion.

Conclusion: Ultrasound therapy (which lasted 3-5 minutes and
used an ultrasound therapy device with a frequency of 0.8 MHz
3 times a week) statistically significantly increases the average
values of muscle strength in patients and significantly reduces
pain in the knee joint. The differences between men and women
were not statistically significant within these parameters.

Key words: Pain. Ultrasound. Knee joint.

UVOD

Vo fyzioterapeutickej praxi sa s poranenim mak-
kych Struktar kolena stretdvame Casto. Vac¢Sinou sa
jedna o urazy Sportové a najcastejsie byva poranené
kibne puzdro. Bolest’ kolenného kibu vznika po-
stupne, Casto v priebehu dni az tyzdiiov po traze.
Pacienti m6zu pocitovat’ koleno ako nestabilné. D6-
lezitou Cast'ou diferencialnej diagnozy je stanovit,
¢i pacient pocit'uje bolest’ alebo nestabilitu. Boles-
tivé koleno méze vzniknit' akiitnym urazom. Vy-
nimkou vsak nie st ani poranenia z dlhodobého pre-
tazovania kibu, najmi pracou vo vynutenej a nepri-
rodzenej polohe. Medzi Castt pric¢inu bolesti v ko-
lene patri rozvoj koxartrozy (Bahr et al., 2003;
Dungl et al., 2014; Trnavsky et al., 2006). Subjek-
tivne je pocitovana bolest’ pri zat'azi a chodzi (Ko-
1af et al., 2010). Kolenny kib odolava velkej zatazi
amusi zabezpecit' stabilitu pri sucasnej mobilite.
Ked sa mikké Struktury poskodia, koleno sa stava
bolestivym a nestabilnym (Dimon, 2009; Rychli-
kova, 2019). Formy fyzikalnej terapie maji v reha-
bilitdcii adekvatne miesto. Uz na$i predkovia
poznali zdravotné benefity mineralnych prametiov
¢i slnka. Napriek tomu, Ze nemali exaktné biofyzi-
kalne a biochemické poznatky empiricky vytvarali
lieCebné systémy. Technicky rozvoj rozsiril pro-
striedky fyzikalnej terapie (FT) o pristroje s moz-
nostou natavenia pozadovanej davky. Napriek Siro-
kému spektru procedur FT je vyuzivana len ako do-
plnkova terapia, pretoZze v modernej rehabilitacii sa
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kladie doraz na aktivny pristup k pacientovi. Efekt
FT nevyplyva z dizky a pocetnosti aplikacii, ale
v optimalne zvolenom terapeutickom ovplyvneni
symptomov a dysfunkcii. Odstranenie alebo zmier-
nenie bolesti je Castym dovodom aplikacie FT.
Elektroterapeutické pristroje priamo pdsobia na
senzitivne nervové vlakna a umoziuja tak dosiah-
nut’ nociceptivnu informaciu. Niektoré procedury
dosahuju sekundérne analgetické uc€inky, kedy v je
potrebné vyvolat’ hyperémiu a podporit’ metaboliz-
mus s regeneracnymi procesmi. To neplati v pripa-
de akutnych stavov so zapalom a edémom. Vtedy
volime procedury, ktoré naopak hyperémiu znizujq.
Délezité je teda neaplikovat’ analgeticku procediru
skor, ako je znama pricina bolesti. Ultrazvukova te-
rapia je aplikacia ultrazvuku (UZ) o frekvencii
1 MHz az 3 MHz. Absorpcia UZ rozkmita tkani-
vové Struktury a prejavi sa jeho disperzny t€inok so
zlepsenim viskoelasticity tkaniva. U kontinudlneho
UZ prehrieva vznikajtce teplo Struktury a nasledna
hyperémia ma myorelaxacény ucinok (Kolat et al.,
2010; Navratil et al., 2019).

ULTRAZVUK

UZ je pozdizne vinenie charakterizované strie-
davym zhustovanim a riedenim prostredia. Na lie-
cebné ucely vyuzivame energiu vysokofrekvenc-
nych prudov konvertovani na mechanickll energiu
a teplo. Terapeuticky sa pouzivaju frekvencie v roz-
sahu 0,75-3 MHz s intenzitou do 3 W/m?. UZ je
mozné aplikovat’ staticky, semistaticky alebo dyna-
micky. Pri aplikacii UZ dochadza k zohriatiu hl-
boko ulozenych tkaniv a mikromasazi. Od tychto
hlavnych ucinkov st odvodené d’alSie efekty ako su
napr. vazodilaticia a nasledné zlepSenie lokalnej
cirkulacie, zvySena permeabilita membran, a tym
urychlené vstrebavanie vypotku, pokles aktivity
sympatiku, ¢o vedie k svalovej relaxacii, ustupu bo-
lesti a k zlepSeniu regeneracnych schopnosti tkani-
va. Na koleno aplikujeme UZ najmi na pooperacné
jazvy, na zmiernenie edému, po distorziach a luxa-
ciach (Brukner et al., 2007; Podébradsky et al.,
2009). U detskych pacientov sa vyhybame rasto-
vym Strbindm na epifyzach kosti. Terapeuticky
efekt UZ je stale diskutovanou témou. Je viacero te-
orii ako UZ sposobuje regionalnu analgézu. Ked’ ul-
trazvukové viny prechadzaju cez hlavicu do koze,
sposobuju vibracie okolitych tkaniv, najméa tych,
ktoré obsahuju kolagén. Tato zvySena vibracia ve-
die k produkcii tepla v tkanive, ktoré ale vo vicsine
pripadov pacienti nepocituju. Toto zvysenie teploty
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moze sposobit’ zvySenie rozt'aznosti Struktir, ako st
vizy, §lachy, jazvy a vlaknité kibové puzdra. Na-
vySe, zvysené teplo pomaha znizit' bolest’, uvolnit
svalové kice a podporit’ proces hojenia. UZ urych-
l'uje hojenie pritahovanim mastocytov k miestu zra-
nenia. To spdsobi zvySenie krvného prietoku, ktoré
je prospesné pri subakutnej faze poranenia tkaniva.
Pre toto zvySené prekrvenie sa neodporuca apliko-
vat’ UZ bezprostredne po zraneni. UZ stimuluje pro-
dukciu kolagénu, ktory je hlavnou zlozkou proteinu
v mikkych tkanivach, ¢im urychluje proliferacna
fazu hojenia tkaniv. Predpoklada sa, ze zlepSuje roz-
tazitelnost’ zrelého kolagénu, a tak moZe mat’ pozi-
tivny vplyv na fibrézne jazvy, ktoré mézu vzniknat
po zraneni (Walden, 2019).

CIEL

Cielom studie je poukdzat’ na ovplyvnenie bo-
lesti kolenného kibu pomocou terapie UZ. Predpo-
kladédme, Ze zniZzenim bolesti dojde k zlepSeniu roz-
sahu pohybu a svalovej sily.

SUBOR

Vyskumny stbor tvorilo 15 muzov a 14 zien.
Kritériom zaradenia do Studie bola distorzia alebo
&iastoénd ruptura ligament kolenného kibu. Poda-
vana lietba obsahovala terapiu UZ v dizke trvania
3—5 min prostrednictvom pristroja pre liecbu UZ
s frekvenciou 0,8 MHz 3-krat tyZzdenne. Pacienti
zéaroven dostavali lieCebnu telesni vychovu. Prie-
merny vek muzov bol 40,8 a zien 41,0 roka.

METODIKA

Na hodnotenie bolesti bola vyuzita ¢iselna vizu-
alna analdégova skala bolesti. Rozsah pohybu bol
hodnoteny $tandardizovanou metédou SFTR. Kli-
nické hodnotenie sa uskuto¢nilo na zaciatku a na
konci terapie.

VYSLEDKY

Statisticky bolo mozné spracovat’ parové porov-
nanie parametrov pred a po terapii 29 pacientov.
Priemerna hodnota svalovej sily u v§etkych pacien-
tov pred terapiou bola ¥ = 3,8, po terapii nastalo
mierne zvySenie na hodnotu X = 4,1. Parametre sme
nasledne porovnali neparametrickym Wilcoxono-
vym parovym testom. Z tabul’ky 1 vyplyva, Ze tera-
pia pomocou UZ §tatisticky vyznamne zvySuje prie-
merné hodnoty svalovej sily u pacientov.

Vplyv terapie na hodnotu bolesti sme testovali
pomocou neparametrického Wilcoxonovho paro-
vého testu. Priemerna hodnota bolesti pred terapiou
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Tabul’ka 1 Testovanie u¢innosti terapia na bolest’

Bolest’ N X sd Xm min. max. y
pred terapiou 29 2,7 0,7 3 2 4 <0.001
po terapii 29 1,8 0,8 2 0 3 ’

Legenda: n — pocet pacientov, X — aritmeticky priemer bolesti na VAS skale, sd — smerodajna odchylka, x» — median, min. — mi-
nimalna hodnota, max. — maximalna hodnota, p - p-hodnota testovacieho kritéria

Tabul’ka 2 Testovanie G¢innosti terapie na svalovu silu

Svalova sila n X sd Xm min. max. P
pred terapiou 29 3.8 0,8 4 2 5 <0.001
po terapii 29 4,1 0,6 4 3 5 ’

Legenda: n — pocet pacientov, X — aritmeticky priemer sval. sily, sd — smerodajna odchylka, x» — median, min. — minimalna hod-
nota, max. — maximalna hodnota, p — p-hodnota testovacieho kritéria neparametrického Wilcoxonovho testu

Tabul’ka 3 Porovnanie svalovej sily u muzov a zien

Meranie svalova sila n X sd 5% min. max. P
. muzi 15 3,7 0,8 4 2 5
pred terapiou Feny 12 3.8 0.7 7 3 5 0,45
.. muzi 15 4,1 0,6 4 3 5
po ferapi Yeny 14 42 0,6 4 3 5 0,58

Legenda: n —pocet pacientov, ¥ — aritmeticky priemer sval.sily, sd — smerodajné odchylka, x» — median, min. — minimalna hod-
nota, max. — maximalna hodnota, p — p-hodnota testovacieho kritéria neparametrického Mann-Whitneyovho testu

Tabul’ka 4 Porovnanie bolesti u muzov a zien

Meranie bolest’ n X sd Xm min max. y
. muzi 15 2.8 0,7 3 2 4
pred terapiou Yeny 12 2.6 0.7 > > a 0,54
. muzi 15 1,7 0,7 2 0 3
po terapii Feny 14 1,6 0.8 2 0 3 0,36

Legenda: n — pocCet pacientov, ¥ — aritmeticky priemer bolesti, sd — smerodajna odchylka, x,» — median, min. — minimalna hod-
nota, max. — maximalna hodnota, p — p-hodnota testovacieho kritéria neparametrického Mann-Whitneyovho testu

bola X = 2,7 a po ukon¢eni X = 1,8 (Tab.1). Na za-
klade vysledkov mdzeme konstatovat’, ze terapia
UZ statisticky signifikantne znizuje bolest’ v kolen-
nom kibe.

Nasledne sa u€innost’ terapie testovala u pacien-
tov v zavislosti od pohlavia. Svalov4 sila sa signifi-
kantne zvyS$ila u muzov p = 0,03, zatial’ ¢o u Zien
nie je narast Statisticky vyznamny p = 0,13. V pri-
pade redukcie bolesti bol pokles po terapii signifi-
kantny u obchod pohlavi p < 0,001 (Tab.2). Né-
sledne sa porovnavali podstibory rdéznych jedincov
v ramci tej istej skupiny. Pozity bol neparametricky
dvojvyberovy Mann-Whitneyov test. Z vysledkov
uvedenych tabul’ke 3 a 4 je zrejmé, Ze rozdiely me-
dzi muzmi a zenami v ramci sledovaného parametra
nie su Statisticky signifikantné, pretoze Statisticka
vyznamnost’ p bola vi¢§ia ako 0,05Pri porovnavani
priemerného veku pacientov vyplynulo, Ze rozdiely
medzi muzmi a Zenami nie su Statisticky vyznamné
p =0,97. Pri¢om minimalny vek u muzov bol 24 ro-
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kov auzien 22. Maximalna hranica veku u Zien
bola 60 rokov a u Zien 65 rokov.

DISKUSIA

Vizivovy aparat kolenného kibu je velmi &le-
nity. Inrtraartikularne sa nachadza ,,kriz* tvoreny /i-
gamentum cruciatum anterius a ligamentum crucia-
tum posterius. K extraartiklarnycm stabilizatorom
patria ligamentum patellae, retinaculum patellae, li-
gamentum collateralia tibiale et fibulare, ligamen-
tum popliteum obliquum auponové §lachy svalov
(Dimon, 2009; Grim et al., 2014). Bolest’ kolenné¢ho
kibu je vePmi ¢astym muskuloskeletalnym ochore-
nim. V poslednych rokoch sa dokazy tykajice sa
diagnozy bolestivého kolena exponencialne zvysili.
Stale pretrvavaju medzery v chapani a zvladani bo-
lesti kolena. Pocetné prierezové asocia¢né Studie
ukazuju spojenie medzi svalovou silou m. gluteus
a dynamickymi stabilizatormi kolena (Rabelo et al.,
2018). Niektoré klinické studie preukazali, ze silovy
tréning vyznamne podporuje zlepSenie symptomov,
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ale nemeni kinematiku pacientov s bolest'ou. Tieto
zistenia spochybriujt, ¢i sa bolest” kolena skutoc¢ne
lieci. Preto sa vyskumy zacali zameriavat’ na vyu-
zite fyzikalnej terapie pri terapii bolesti kolena. Ahn
et al. (2020) vyzivali kramialnu elektrickt stimula-
ciu na zmiernenie bolesti, ktord je neinvazivnou
mozgovou stimula¢nou technikou. Na vyskume sa
zucastnilo 30 jedincov so symptomatickou bolest’ou
kolena. Autori §tidie merali zd&vaznost’ klinickej bo-
lesti pomocou numerickej stupnice citlivosti na bo-
lest’. Tento pristup vyznamne zniZzil skore na stup-
nici (Ahn et al., 2020).

O popularite UZ pojednava prieskum, pri ktorom
bolo oslovenych 457 fyzioterapeutov a d’alsich od-
bornikov v ortopédii z oblasti severovychodu USA.
Prieskum bol 0.i. zamerany na zistenie, preco si res-
pondenti vyberaju ultrazvukovu terapiu. Najcastej-
Sie vyuzivaju Specialisti terapeuticky UZ na zniZe-
nie zapalu mikkych Struktar, zlepSenie hojenia tka-
niva, zniZenie bolesti a opuchu. Niektori vyuzivaja
UZ na vpravenie lie¢ebnej latky do tkaniva (Wong
et al., 2007).

Kwanchanog et al. (2019) porovnavali u€inok te-
rapeutického UZ kombinovaného s transkutannou
elektrickou stimuldciou nervov v porovnani so sa-
motnym terapeutickym UZ na zmiernenie bolesti
a zlepSenie funkcie u pacientov so symptomatickou
osteoartrézou kolena. Do $tidie bolo celkovo zara-
denych 148 ambulantnych pacientov. Prva skupina
absolvovala UZ v kombinécii s transkutannou elek-
trickou stimuldciou a druhd iba UZ. Obom skupi-
nam bola aplikovana lie¢ba 10-krat poc¢as 10 minu-
tovych sedeni. Priemerné skore bolesti na zaciatku
a v posledny den bolo v prvej skupine 5,9 a v druhe;j
2,7. Pre celkové skore bolesti nebol pozorovany
ziadny Statisticky vyznamny rozdiel. VéicSina
ucastnikov uviedla spokojnost’ a zlepSenie global-
neho hodnotenia (Kwanchanog et al., 2019). V la-
boratérnych podmienkach bol mnohokrat preuka-
zany pozitivny ucinok ultrazvukovej terapie, predo-
vsetkym v ranych fazach hojenia, kedy dochadza
k zlepSeniu pevnosti kolagénu (Fu et al., 2008).

ZAVER

Terapeuticky UZ je definovany ako pouzitie UZ
na lie¢bu chorych alebo poskodenych organov alebo
telesnych Struktir a je celkom odlisny od diagnos-
tického UZ. Urcite by sa malo vykonat viac Studii,
aby sa objasnil vplyv mechanickych vzorov na bo-
lest’ kolena.

POVODNE PRACE / ORIGINAL WORKS

63

ZOZNAM BIBLIOGRAFICKYCH ODKA-

70V

AHN H., GALLE K., MATHIS K.B. et al. Feasibi-
lity and efficacy of remotely supervised cranial
electrical stimulation for pain in older adults
with knee osteoarthritis: A randomized control-
led pilot study. Journal of Clinical Neu-
roscience. 2020; 77: 128-133.

BAHR R., MAEHLUM 8. et al. Clinical guide to
sports injuries. Human Kinetics Publisher. 2003.
456. ISBN 978-0736041171.

BRUKNER P., KHAN K. et al. Clinical Sports Me-
dicine. Australia: McGraw-Hill. 4 vydanie.
2007. 544. ISBN 978-0070998131.

DIMON T. Anatomy of the moving body. North At-
lantic Books. 2009. 280 s. ISBN 978-1-55643-
720-5.

DUNGL P. et al. Ortopedie. 2 prepracované a do-
plnéné vydani. Praha: Grada, 2014. 1192. ISBN
978-80-247-4357-8.

FU S.CH., SHUM W.T., HUNG L.K. et al. Low —
Intensity pulsed ultrasound on Tendom Healing,
The American Journal of Sports Medicine. 2008;
36 (9): 1742-1749.

GRIM M., NANKA O. HELEKAL 1. Aslas anato-
mie ¢loveka I. Praha: Grada. 2014. 1668. 978-80-
247-4012-6.

KOLAR P. et al. Rehabilitace v klinické praxi.
Praha: Galén. 2010. 713. ISBN 978-80-7262-
657-1.

KWANCHANOG S., CHUPINIJROBKOB CH.,
PUTTHAKUMMERD W. et al. Does Adding
Transcutaneous Electrical Nerve Stimulation to
Therapeutic Ultrasound Affect Pain or Function
in People With Osteoarthritis of the Knee?
A Randomized Controlled Trial. Clinical Reha-
bilitation. 2019; 33 (7): 1197-1205.

NAVRATIL L. et al. Fyzikdlni lécebné metody pro
praxi. Praha: Grada. 2019. 200. 978-80-271-
0478-9.

PODEBRADSKY J. et al. Fyzikdini terapie. Praha:
Grada. 2009. 2018. 978-80-247-2899-5.

RABELO N.D.D.A., LUCARELI P.R.G. Do hip
muscle weakness and dynamic knee valgus mat-
ter for the clinical evaluation and decision-ma-
king process in patients with patellofemoral
pain?. Brazil Journal Physical Therapy. 2018;
22 (2): 105-109.

RYCHLIKOVA E. Funkcni poruchy koubu kon-
Cetin. Diagnostika a lécba. 2. doplnéné vydani.




Zdravotnicke listy, Ro¢nik 8, Cislo 2, 2020

ISSN 2644-4909

Praha: Grada. 2019. 240. ISBN 978-80-271-
2096-3.

TRNAVSKY K. et al. Syndrom bolestivého kolena.
Praha: Galén. 2006. 225. ISBN 8072623915.
WALDEN M. Ultrasound Therapy. [online] 2018.

[Cit. 05-02-2020]. Dostupné na: https://www.

POVODNE PRACE / ORIGINAL WORKS

64

sportsinjuryclinic.net/treatments-therapies/ultra-
sound-therapy

WONG R., SCHUMANN B., TOWNSEND R. et
al. A Survey of Therapeutic Ultrasound Use by
Physical Therapists Who Are Orthopaedic Cer-
tified Specialists. Physical Therapy. 2007; 87:
986-994.




Zdravotnicke listy, Ro¢nik 8, Cislo 2, 2020

ISSN 2644-4909

WORK-RELATED UPPER LIMB DISORDERS IN SLOVAKIA:
A THIRTY-YEAR RETROSPECTIVE STUDY

OCHORENIA HORNYCH KONCATIN SUVISIACE S PRACOU NA SLOVENSKU:
TRIDSATROCNA RETROSPEKTIVNA STUDIA

ULBRICHTOVA Romana, JAKUSOVA Viera, HUDECKOVA Henrieta

Department of Public Health, Jessenius Faculty of Medicine in Martin, Comenius University in Bratislava,

Martin, Slovakia

ABSTRACT

Introduction: Physical dynamic overload is over time being
replaced by static overload with an emphasis on small muscle
groups of hands and forearms. This phenomenon is caused by
change in the character of work as a result of constant automa-
tization, modernization, and robotization.

Methods: The research for our study was conducted between
1988 and 2018 in the Slovak Republic. This retrospective study
was based on the data from the National Health Information
Centre, focusing on total occupational diseases, and upper limb
disorders by gender.

Results: Diseases due to the long-term excessive unilateral load
of upper extremities have been at the first place of all admitted
occupational diseases in the Slovak Republic since 1998. The
total number of notified occupational diseases in respective
years shows a declining trend. Between 1988 and 2018 a total
of 19,231 new cases were recorded, of which 4,828 (25.1 %)
were the diseases due to the long-term excessive unilateral load
of upper extremities. Since 2008, females have been affected by
the diseases due to the long-term excessive unilateral load of
upper extremities more often than males.

Conclusions: Quantity of occupational diseases is associated
with the quality of healthcare, working environment, and also
with the change in the character of work and the supply of labor
in the market.

Key words: Upper limb disorder. Gender. Occupational dis-
eases. Carpal tunnel syndrome.

ABSTRAKT

Uvod: Fyzické dynamické pretazenie je v priebehu Sasu nahra-
dzané statickym pretazenim so zvySenymi narokmi na malé
svalové skupiny ruk a predlaktia. Tento fenomén je spdsobeny
zmenou charakteru prace v dosledku neustalej automatizacie,
modernizicie a robotizacie.

Metody: Vyskum nasej Stidie sa uskutocnil v Slovenskej repub-
like v rokoch 1988 az 2018. Retrospektivna studia bola zalo-
zend na udajoch z Narodného centra zdravotnickych informacii.
Zamerali sme na porovnanie celkového poctu chordb z povola-
nia a ochorenia hornych kon¢atin podl'a pohlavia.

Vysledky: Ochorenia z dlhodobého, nadmerného a jednostran-
ného zat'azenia hornych koncatin su od roku 1998 na prvom
mieste vSetkych choréb z povolania v Slovenskej republike.
Celkovy pocet hlasenych chordb z povolania v jednotlivych ro-
koch vykazuje klesajuci trend. V rokoch 1988 az 2018 bolo za-
znamenanych celkom 19 231 novych pripadov, z toho 4 828
(25,1 %) boli ochorenia z dlhodobého, nadmerného a jednos-
tranného zat'azenia hornych koncatin. Od roku 2008 su zeny
CastejSie postihnuté ochorenim z dlhodobého, nadmerného
a jednostranného zatazenia hornych koncatin ako muzi.
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Zavery: Mnozstvo chordb z povolania suvisi s kvalitou zdravot-
nej starostlivosti, pracovnym prostredim, a tiez so zmenou cha-
rakteru prace a ponukou prace na trhu.

KPucové slova: Ochorenie hornych koncatin. Pohlavie. Cho-
roby z povolania. Syndrém karpalneho tunela.

INTRODUCTION

Automatization, modernization, and robotiza-
tion has caused a decline in physically demanding
work. While the number of works in which small
muscle groups of hands and forearms are loaded is
increasing. In 2018, the number of average annual
hours actually worked per worker in the Slovak Re-
public was 1,698 [1]. The retirement age is prolon-
ged every year. Therefore, the person spends a lot
more time in the working environment, being expo-
sed to risk factors [2]. Health condition of the wor-
kers is the result of independent influence of the
working, non-occupational, and personal predis-
positions. This requires a multidisciplinary appro-
ach and a comprehensive assessment of the factors
of work and the working environment [3, 4].

In 1975, the disease due to the long-term ex-
cessive unilateral load of upper extremities was
included in the list of occupational diseases (OD) as
item no. 29 (disorders of bones, joints, tendons and
nerves due to the long-term excessive unilateral
load of upper extremities). The list of OD contains
of 47 items [5].

Apart from the Slovak Republic and the Czech
Republic, we will not encounter the definition
“diseases due to the long-term excessive unilateral
load of upper extremities. In the literature is this
term being used and known as: work-related upper
limb disorders, repetitive strain injury, overuse syn-
drome, cumulative trauma disorder, and others.
Work-related upper limb disorder is a general and
non-specific term referring to a range of mus-
culoskeletal conditions affecting the upper limb,
caused or made worse by work. The most common
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upper limb disorders are carpal tunnel syndrome
(CTS), shoulder tendinitis, lateral epicondylitis and
wrist tendinitis. The work-related upper limb disor-
der is a frequent cause of prolonged sick leave, di-
sability and related financial costs. For example, in
the United States the costs associated with limb di-
seases are estimated at 0.5-2 % of the gross domes-
tic product (GDP) [6]. According to German authors
the most frequent occurrence of professional CTS is
among workers such as the following professions:
gardeners, assembly workers, upholsterers [7]. Bu-
chancova et al. mention the most frequent occur-
rence of the long-term excessive unilateral load of
upper extremities mainly in the sawmill related pro-
fessions, assembly workers, in the work related to
cutting, sewing, and in a variety of other stereoty-
pically performed manual activities [3]. Physical
dynamic overload is over time being replaced by
static overload. This phenomenon is caused by
changes in the character of work and the supply of
labor in the market.

The aim of our study was to compare trends of
total cases of OD and upper limb disorders by gen-
der during the period 1988-2018 in the Slovak Re-
public.

METHODS

In this retrospective study the development of
specific OD in the Slovak Republic was analyzed
from 1988 to 2018. We focused on total cases of OD
(47 items), and upper limb disorders, especially di-
seases due to the long-term excessive unilateral load
of upper extremities (item no. 29) according to gen-
der. We compared them with the noise-related dise-
ases (item no. 38). Data for the thirty-year observa-
tion period were processed in the Microsoft Office
Excel 2016 and were evaluated graphically. Analy-
zed results are displayed in graphs in percentages
together with appropriate 95 % confidence inter-
vals. We considered statistically significant diffe-
rences in which the respective confidence intervals
did not overlap. Data were retrieved from the Natio-
nal Health Information Centre of the Slovak Repub-
lic.

RESULTS

In 1988, there were 1,129 (698 males, 431 fema-
les) OD reported. The noise-related diseases were
reported in 175 cases. On the other hand, only 43
diseases due to the long-term excessive unilateral
load of upper extremities were reported. Until 1991,
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noise-related diseases were more reported than the
diseases due to the long-term excessive unilateral
load of upper extremities. However, the incidence
of OD changed in 1992. There were 1,056 OD re-
ported (634 males, 422 females). The highest
amount of all admitted OD were diseases due to the
long-term excessive unilateral load of upper extre-
mities (80 males, 57 females). 5,423 OD were re-
ported in the period from 1992 to 1998. More than
half (60.5 %) of all these cases were males.

During the years 1994—1998, most OD were re-
ported in 1998 (740 cases of which 459 were males,
281 females). The most frequent OD were diseases
due to the long-term excessive unilateral load of up-
per extremities (191 cases). Since that year, we have
noticed trend in the total number of OD. Diseases
due to the long-term excessive unilateral load of up-
per extremities also represented the first place of all
admitted OD in 1999 (174 cases). There were 1,577
OD due to the long-term excessive unilateral load of
upper extremities reported in years 1998-2006 (of
which 546 were females) [8—10].

In the period from 2005 to 2014, 4,220 OD were
notified and 36.8 % of them affected females
(1,552), mostly diseases due to the long-term exces-
sive unilateral load of upper extremities and occu-
pational infectious diseases occurred. The number
of OD decreased between 2005 and 2014 by 9.7 %
[10-14].

In the period of 2007-2018 had been reported
4,609 OD (2,163 diseases due to the long-term ex-
cessive unilateral load of upper extremities and only
374 noise-related diseases) [11-17].

In 2012, there were 344 OD, the incidence was
13.7 OD per 100,000 working females and 15.6 OD
per 100,000 working males. The first place of all ad-
mitted OD was represented by diseases due to the
long-term excessive unilateral load of upper extre-
mities, especially CTS.

In 2014, the incidence of OD was 1.8 per
100,000 all working persons. Diseases due to the
long-term excessive unilateral load of upper extrem-
ities caused (2,701 notifications altogether) were
most frequently notified, with 64 % incidence. In
2015, there was reported 156 OD due to the long-
term excessive unilateral load of upper extremities,
i.e. 46 % of all reported OD [14].

In 2016 the annual incidence rose to 173 diseases
due to the long-term excessive unilateral load of ex-
tremities (more than 50 % of all reported OD). Dis-
eases due to the long-term excessive unilateral load
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of extremities occurred more frequently in females
than in males (99 females compared with 74 males)
[15].

In 2017, 354 OD were reported (147 females,
207 males). The most frequent OD were the disea-
ses due to the long-term excessive unilateral load of
upper extremities (50.3 %, 178 cases), diseases of
upper limb caused by vibration (16.7 %, 59 cases),
and infectious and parasitic diseases (8.5 %, 30
cases). On the fourth place there were diseases
caused by noise (7.3 %). According to the classifi-
cation of jobs 42 OD were reported in the assembly
workers, of which the disease due to the long-term
excessive unilateral load of upper extremities was
reported up to 28 times [16].

In 2018 were reported 308 OD (121 females, 187
males). The most frequent OD were the diseases due
to the long-term excessive unilateral load of upper
extremities (47.7 %, 147 cases), diseases of upper
limb caused by vibration (17.8 %, 55 cases) and di-
seases caused by noise (9.1 %, 28 cases). According
to the classification of jobs 90 OD were reported in
the assembly workers in 2018 [17] (Tab.1).

The differences in the number of diseases due to
the long-term excessive unilateral load of upper ex-
tremities among males and females in the period
1992-2018 are shown in Fig. 1. Until 1992, data of
the number of diseases among males and females
are unknown. The higher number of newly diag-
nosed diseases due to the long-term excessive uni-
lateral load of upper extremities among females
compared to males was recorded for the first time in
2008 (82 males, 113 females). The trend has not
changed since this year (except 2014). Statistical
analysis revealed significant differences between
males and females in 2008, 2009, 2010, 2012, 2013,
2016, 2018 (females more often than males).
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Figure 1 Diseases due to the long-term excessive unilat-
eral load of upper extremities in the period years from
1992 to 2018 [8-17]
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Table 1 Number of occupational diseases in the Slovak
Republic from 1988 to 2018 [8—17]

Year Total OD Item n. 29 Item n. 38
) ™) ™)
1988 1129 43 175
1989 1041 44 170
1990 1142 84 191
1991 1287 142 207
1992 1056 137 145
1993 939 121 107
1994 722 151 49
1995 601 95 74
1996 726 107 67
1997 639 164 80
1998 740 191 56
1999 673 174 64
2000 660 158 47
2001 577 145 47
2002 609 188 26
2003 551 154 39
2004 613 215 31
2005 413 122 26
2006 504 230 26
2007 575 261 27
2008 429 195 17
2009 483 209 36
2010 425 193 36
2011 373 162 45
2012 344 168 37
2013 301 141 33
2014 373 180 40
2015 328 156 30
2016 316 173 19
2017 354 178 26
2018 308 147 28

Notes: OD, occupational diseases (47 items); Item no. 29 Di-
seases due to the long-term excessive unilateral load of upper
extremities; Item no. 38 Noise-related diseases
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Figure 2 Trends of total number of occupational diseases
in the Slovak Republic in the period of years from 1988
to 2018 [8-17]
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Within the observed period, the most reported
OD were in 1991 (1,287 diseases). On the other
hand, least OD were reported in 2013 (301 OD) and
in 2018 (308 OD). In the total number of OD males
predominate every year. Statistical analysis re-
vealed significant differences between males and fe-
males every observed year [8—17] (Fig.2).

DISCUSSION

Not only in the Slovak Republic, but also in all
the surrounding countries are the most common OD
diseases due to the long-term excessive unilateral
load of upper extremities. The most common diag-
nosis was CTS. In these countries (the Czech Re-
public, Slovenia, Hungary, Austria, Spain), the au-
tomobile industry has the largest presence, and thus
contributes most to the morbidity of the working
population [17-20].

The most important risk factor in the onset of the
work-related upper limb disorders is repetitive, mo-
notonous work with load of the same muscle groups
of the upper extremities, especially associated with
numerous movements of small muscle groups of the
hands. Automotive industry offers a lot of job op-
portunities. On the other hand, it is characterized by
a type of work activity that signifies a considerable
risk to employees. Work is associated with stretched
fingers associated with flexion and extension of the
wrist and movements performed at high frequency.
This type of work is characteristic especially for au-
tomobile industry-assembly workers (females). The
result of these impacts is that after 2008 females
have been affected by the disease due to the long-
term excessive unilateral load of upper extremities
more often than males (except 2014). Nevertheless,
by the total number of OD, males are still more of-
ten to be affected than females [8—17].

The current trend-the boom of automotive indus-
try may affect the increasing number of diseases due
to the long-term excessive unilateral load of upper
extremities. Diseases due to the long-term excessive
unilateral load of upper extremities have been at the
first of all admitted OD in the Slovak Republic since
1998. It can be attributed to the change of industry
after 1991, when Volkswagen came to Slovakia,
which actually started the fast development of the
automotive industry. At present this sector has an
irreplaceable place in our economy [21, 22]. In the
Slovak Republic the automotive industry employs
(directly and indirectly) more than 270,000 people
in total, with more than 350 companies operating in
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it. Since 2007 the Slovak Republic has been the
world's largest producer of cars per capita with a to-
tal of 1,100,000 cars manufactured in 2019 alone in
a country with 5 million people. Automotive is the
largest industry with a share of 13 % on the Slovak
GDP in 2019, which was 50 % of industrial produc-
tion [22].

The significant is the fact that 1,054 OD cases
were reported in the automotive industry in the
Czech Republic during the period 2001-2014. The
most frequent diagnosis was CTS. While the 2001
percentage share of the OD cases in the automotive
industry was only 1.7 %, it rose to 11.4 % by 2014.
In the Slovak Republic, the trend of OD reported in
automotive industry was the same [8-14, 20].

The increasing number of diseases due to the
long-term excessive unilateral load of upper extrem-
ities does not reflect the increased number of wor-
kers atrisk. A clear example is the fact, that the most
OD (especially disease due to the long-term exces-
sive unilateral load of upper extremities) are re-
ported in the second category of work, which is non-
hazardous [14-17].

According to the Occupational Safety and
Health Administration the local muscular burden is
the most frequently occurring and most costly occu-
pational health problem affecting hundreds of thou-
sands of people in the European Union. The United
States government has to invest annually to com-
pensate employees for diseases caused by local
overloading of limbs over $100 billion [23].

According to the Unites States Bureau of Labor
Statistics 45 % of all reported OD were due to ex-
posure to the re-loading of the upper limbs (wrists,
elbow, or shoulders) [24, 25].

Economic losses related to health damage in the
European Union are estimated at 3—5 % of GDP,
with only the loss of professional health damage,
but 10-15 % GDP, including the reduction of work-
ing age for trained productive persons [24].

According to EODS - data EUROSTAT (data
from 17 European countries) the most common OD
of all (27.9 %) was CTS already in 2007, while it
dominated in women (up to 67.6 %) [19]. Diseases
due to the long-term excessive unilateral load of up-
per extremities have represented the first place of all
admitted OD in the Slovak Republic since 1998. For
the first time in 2008 were diseases due to long-term
excessive unilateral load of extremities more fre-
quent among females than among males, especially
CTS [8-18].
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CONCLUSION

Our study points out that the higher number of
newly diagnosed diseases due to the long-term ex-
cessive unilateral load of upper extremities among
females compared to males was in the Slovak Re-
public recorded for the first time in 2008. The cur-
rent trend-the boom of automotive industry may af-
fect the increasing number of diseases due to the
long-term excessive unilateral load of upper extre-
mities, especially among females. The limitation of
our study was that there are not freely available data
of the number of exposed workers (both employees
and tradesmen) in the working process by each risk
factors. OD are preventable and their decrease is
associated with increasing quality of healthcare,
especially primary prevention.
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ABSTRACT

The hypokinetic lifestyles of children and prevalence of civili-
zation diseases were the basis of research, which was aimed at
finding and analyzing the physical activity and level of muscu-
lar system in younger school age pupils of selected schools in
Slovakia with different body weight. The monitored group con-
sisted of 625 younger school age pupils, of whom 323 were
boys (age 9.9 + 0.6 years, body weight 38.92 + 9.2 kg and body
height 144.6 + 6.7 cm) and 302 were girls (age 9.8 + 0.5 years,
body weight 37.75 + 9.6 kg and body height 144.8 + 7.4 cm)
who attended the 4™ grade of selected elementary schools in
districts of Slovakia. In terms of data collection methods, we
applied methods of percentile graph and standardized question-
naire, which are used in pediatrics. The pupils were divided in
4 weight groups (underweight, normal weight, overweight, obe-
sity). The analysis of results showed that on weekdays the rela-
tionship between the body weight and volume of physical ac-
tivity in younger school age pupils did not prove to be signifi-
cant (x> = 8.5004, p = 0.4828, p > 0.05). The significant depen-
dence was recorded only on weekends, in favor of overweight
pupils (p < 0.05). At the same time, the boys significantly
(> = 11.735, p = 0.0028, p < 0.01) spent more time outdoors
than the girls. In both groups, we found the poor postures, which
was significant, mainly in girls (x> = 8.801, p < 0.01). In terms
of functional body postures, we found that the highest incidence
of kyphotic body postures was found in boys, while the hyper-
lordotic body postures were significant in girls (53 %,
¥ =9.971, p < 0.01). In terms of body posture evaluations of
individual segments, we found that the problematic areas in-
cluded abdominal region and pelvic inclination, which was sig-
nificant in girls (x> = 7.934, p < 0.01). Also, the areas of head,
shoulders and scapulas were problematic in both genders,
within the listed age period. In terms of weight groups and level
of body postures, we did not find any significant differences in
the monitored group (p > 0.05).

Key words: Physical activity. Body posture. Body weight.
Health. Pupils.

ABSTRAKT

Hypokineticky zivotny styl deti a mladeze, ako aj prevalencia
civilizaénych ochoreni boli bazou vyskumu, ktorého cielom
bolo zistit' a analyzovat’ pohybovu aktivitu a tiroveil pohybo-
vého systému z hl'adiska drZania tela u ziakov mladSieho $kol-
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ského veku vybranych §kol Slovenska s réznou telesnou hmot-
nostou. Sledovany subor tvorilo 625 ziakov mladSieho $kol-
ského veku, z toho 323 chlapcov (vek 9,9 + 0,6 rokov, telesna
hmotnost’ 38,92 + 9,2 kg, telesna vyska 144,6 + 6,7 cm) a 302
dievéat (vek 9,8 £ 0,5 rokov, telesna hmotnost’ 37,75 £+ 9,6 kg,
telesna vyska 144,8 + 7,4 cm ), ktori navstevovali 4. roéniky
vybranych zédkladnych $kol z okresov Slovenska. Z hl'adiska
metdd ziskavania udajov sa aplikoval Standardizovany dotaznik
a metoda percentilovych grafov, ktoré sa vyuzivaju v pediatrii.
Ziaci boli rozdeleni na zklade uvedeného do 4 hmotnostnych
skupin (podhmotnost’, norméalna hmotnost,, nadhmotnost’, obe-
zita). Analyza vysledkov ukazala, Ze pocas pracovnych dni sa
vzt'ah telesnej hmotnosti a objemu pohybovej aktivity u ziakov
mladsieho skolského veku neukdzal ako signifikantny
(*=8,5004, p = 0,4828, p > 0,05). Signifikantn{i zavislost’ sme
zaznamenali len pocas vikendov, a to v prospech Ziakov s vys-
Sou telesnou hmotnost'ou (p < 0,05). Zaroven chlapci signifi-
kantne (x> = 11,735, p = 0,0028, p < 0,01) travia viac ¢asu von-
ku ako diev¢atd. V nami sledovanom subore sme rovnako
u chlapcov ako aj u dievéat zistili chabé drzanie tela, ktoré bolo
signifikantne v neprospech dievéat (y*= 8,801, p<0,01). Z hla-
diska typu funkénej poruchy drzania tela sme zistili, Ze u chlap-
cov je najvy$si vyskyt kyfotického drzania tela, zatial' ¢o
u dievcat sa signifikantne prejavuje hyperlordotického drzanie
tela (53 %, x> =9,971, p <0,01). Z hl'adiska hodnotenia drzania
tela jeho jednotlivych segmentov sme zistili, Ze k problematic-
kym oblastiam patri abdominélna oblast’ a sklon panvy, signifi-
kantne v neprospech diev¢at (x> =7.934, p <0.01). Rovnako aj
oblast’ hlavy, ramien a lopatiek uz v tomto vekovom obdobi
patria k problematickym ¢astiam u oboch pohlavi. Z hl'adiska
hmotnostnych skupin a Grovne drzania tela ziakov sme v sledo-
vanom subore nezistili signifikantné rozdiely (p > 0.05).

KPuacové slova: Pohybova aktivita. Drzanie tela. Telesna hmot-
nost’. Zdravie. Ziaci.

INTRODUCTION

In the last three decades, the physical activity has
been reduced in physical regimens of adults, as well
the children [1-5]. The most alarming is the reality,
in which the physical activity has declined in most
of European countries. In Spain, Austria, Finland
and Norway, the mean level of physical activity in
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boys has decreased by 50 % (between the ages of
11-15) and an even more dramatic decrease has
been recorded in girls. In most of European coun-
tries, the level of physical activity is halfin 15 years
old is than in 11 years old children. The girls in
Spain, Austria, Ireland and Romania have showed
the decrease of more than 60 %. The physical activi-
ty of moderate intensity in boys has decreased from
39 to 22 % (Childhood) at age of 20 and in girls
from 22 to 21 % [6]. Gray et al. [7] reported that
only 14 % of boys and 7 % of girls between 6 and
11 years of age reached the optional volume of phy-
sical activity in Canada. The sedentary activities
were recorded on average up to 7.4 hours per day,
within the child population. Even in Slovakia has
been downward tendency of physical activity in
physical regimen of pupils, in which up to 70 % of
school children have spent 4 hours of free time play-
ing on computers, the Internet, watching TV and
mobile phones [3]. These sedentary habits distract
attention from the active leisure, which are currently
recognized as the independent risk factors for di-
sease development [8, 9].

The physical activity decrease has the impact on
increase of chronic non-communicable diseases,
which has the social, economic, but above all health
impact not only on individuals, but also on the
whole society, as has been evidenced by the health
insurance statistics (the U.S.A., Canada, European
countries). It is estimated that around 7 % of na-
tional health budgets across European countries
have been spent on the obesity-related diseases [10].

The obesity is the major social health and eco-
nomic problem and at the same time it is the chal-
lenge for social, health and school environments.
The 1% three countries affected by obesity are the
U.S.A., Mexico and New Zealand, while Slovakia
is 17® within the European countries. If we add
those who are overweight, to the obese population
of Slovakia, we find the alarming reality of more
than 60 %, including the child population. The re-
search — EHES [11] and project - MONIKA (2002)
showed that about 18 % were overweight and about
7 % were obese, within the child population, while
the situation has been getting worse, as the severe
obesity has been associated with the 12 times in-
crease of mortality of 15-35 years old human beings
in comparison to slim human beings. The excess
weight and obesity are known risk factors for diabe-
tes mellitus (type 2), heart disease, stroke, arterial
hypertension, gallbladder disease, osteoarthritis,
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sleep disorders and metabolic syndrome. It should
be noted that the increasing morbidity is within the
diabetes mellitus, type 2. since 2000, the number of
diabetics treated in Slovakia has increased by 27 %.
The disease is associated with childhood obesity
and as the incidence increases, the diabetes mellitus,
type 2 is expected in larger numbers. In Slovakia,
up to one third of children have elevated levels of
cholesterol (less, “only” one fourth in the Czech Re-
public). The obesity is accompanied by dyslipid-
emia, stress incontinence, menstrual cycle disor-
ders, mental problems, orthopedic diseases and
bronchial asthma [12-19].

The negative effects of lack of physical activity
and disproportionate burden can also have the nega-
tive impact on postural health status. Its significant
deterioration in children is documented in the con-
clusions of several works [20-27] and provokes the
need for targeted intervention, whether at home,
school or outside the school environments.

The high proportion of poor and incorrect body
postures is in 80 % of the child population, which is
currently strongly determined by the lack of physi-
cal activity. It leads to impaired functional relation-
ships between the postural and phasic muscular sys-
tem, resulting in the muscle imbalance. Consequen-
tly, it is the most important cause of increasing num-
ber of spinal disorders, which gradually grow into
structural disorders and cause serious diseases/dis-
orders of muscular system in adulthood [28, 29].
The correct stereotype of body postures is among
the other functions, the prerequisite for optimal
functioning of internal organ systems (especially
respiratory and cardiovascular).

Child health is the key and determining factor in
economic growth and in the development of society
[30]. The physical activity and nutrition go hand in
hand with the healthy lifestyle [31-34]. At the end
of 2015, the National Action Plan for the Prevention
of Obesity for the Years 2015-2025, was approved
in Slovakia (Government Resolution Number
488/2015). The Preventive interventions aimed at
children mean the return on investment in treat-
ment-preventive care of about 6-10 %, if the inter-
ventions are realized at the early age [35].

The aim of the research was to determine the
current state of physical activity and body weight in
young school-aged children from the selected
schools in Slovakia as well as to analyse the func-
tional body posture disorders.
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METHOD

Subject characteristics

Within the monitored group, we measured and
analyzed the level of individual lifestyle factors,
which were physical activity in relation to body
weight, as well the primary somatometric parame-
ters. The monitored group consisted of 625 younger
school age pupils, of whom 323 were boys (age
9.9 £ 0.6, body weight 38.92 + 9.2 kg and body
height 144.6 + 6.7 cm) and 302 were girls (age
9.8 + 0.5 years, body weight 37.75 = 9.6 kg and
body height 144.8 + 7.4) who attended the 4™ grade
of selected elementary schools in districts of Slo-
vakia. Based on the calculated body mass index and
percentile graphs, which are used in pediatrics, we
divided the pupils in 4 groups. The first group con-
sisted of underweight pupils (girls 1.66 %, boys
1.55 %) and the second group consisted of pupils
with the normal body weight (girls 85.76 %, boys
76.78 %). The third group consisted of overweight
pupils (girls 5.30 %, boys 16.10 %) and the fourth
group consisted of obese pupils (girls 7.28 %, boys
5.57 %). The primary characteristic of the moni-
tored group is presented in the table 1.

Measurement organisation

The listed issues were the subject of our research
interests and proceeded in several successive stages.
The main pillar was the stage of the main research.
In this section we focused on personal distribution
of questionnaires to selected elementary schools in
Slovakia (Willing to participate in the research),
thus ensuring 100 % return. The time to complete
the questionnaires was not limited. The pupils filled
out the questionnaires separately in classrooms and
physical and sport education lessons. After ob-

we cooperated, as the monitored group consisted of
pupils of the 4% grade.

Measurement taking

In terms of data collection methods, we used the
standardized methods for the physical education and
pediatrics. We used the anonymous standardized
questionnaire: “Lifestyle of Younger School Age
Children” to find out the information concerning
physical activity (in terms of statistical signifi-
cance). Furthermore, we used the method of soma-
tometry focusing on body height and body weight,
of which we calculated the body mass index, as the
commonly used evaluation for the screening evalu-
ation of body weight. Since other criteria for gender
and age need to be used to determine excess weight
in children, we used percentile graphs. Based on cal-
culated body mass index and percentile graphs, we
divided the respondents in 4 groups. The first group
consisted of underweight respondents, the second
group consisted of respondents with the normal
weight, the third group consisted of overweight res-
pondents and the fourth group consisted of obese
respondents. As the excessive weight was consid-
ered the body mass index values from 90 to 97 per-
centile and body mass index values above 97 per-
centile were defined as the obesity [36, 37]. The ta-
ble 2 shows the groups with the appropriate body
mass index by the percentile graphs.

The body posture evaluation was realized by
using the standardized method for physical training
[38]. To each component (I.-V.) there were given
points (1, 2, 3 and 4) according to the quality of
body posture. The overall body posture is expressed
by the total points and quality level (L.-IV.).

Table 1 The monitored group characteristics (n = 625)

taining the information through the questionnaires, Gi
. D irls Boys

we examined the somatometric indicators and level Factors/gender (n=302) (n =323)
of muscular system with the focus on the body pos- Body weight/ kg 3775+ 9.6 38.92+92
tures. At the same time, we asked for the informed Body height/ cm 1448+ 7.4 1446+ 6.7
consents of legal representatives of respondents, di- Age/ years 98+05 99+06
rectors of participating elementary schools and Body mass index 17.8£3.5 18.5+3.3
teachers of physical and sport education with whom  Legend: arithmetic mean + standard deviation
Table 2 The classification of body mass index values in 10 years old children (www.uvzsr.sk)

Category of body weight Percentiles Boys BMI Girls

1. group - underweight to 10. percentile 0-14.79 0-13.99

2. group - normal weight 10. - 90. percentile 14.8 -20.13 14.0 - 20.24

3. group - overweight 90. - 97. percentile 20.13-23.24 20.25 - 22.89

4. group - obesity over 97. percentile over 23.25 over 22.9
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The evaluation was focused on: I. Head and neck
posture; II. Shape of chest; III. Shape of abdomen
and pelvic inclination; IV. Overall curvature of
spine; V. Height of shoulders and scapulae position.
The classification of body postures: 1. Correct body
postures: 5 points; 1I. Good (almost correct) body
postures: 6—10 points; III. Poor postures: 11-15
points; IV. Incorrect body postures: 1620 points.

Data Analyses

The obtained qualitative and quantitative data
were processed by mathematical-statistical proce-
dures: percentage analysis (%), arithmetic mean (x),
multiplicity (n) and Chi-square test of good con-
formity ()*p <0.01, p <0.05). To calculate the exact
p value, while comparing groups, we used the post
hoc test - paired group comparison test to formulate
the significance of differences (p < 0.01, p < 0.05)
between the groups. The data were processed by us-
ing the statistical program R-Project. We also used
the methods of logical analysis and synthesis using
inductive and deductive procedures and compari-
sons.

RESULTS AND DISCUSSIONS

Based on the aim, we present the part of results,
which are subject to further more exact monitoring
and processing. The presented results cannot be
generalized, but should be understood in their over-
all context, as indicative and baseline in relation to
the health of younger school age pupils.

The analysis and evaluation of respondents ac-
cording to the body weight groups showed that there
was no one among the pupils with the underweight
and obesity who would not do physical activities at
all. 80.00 % (n = 8) of underweight, 87.77 %
(n = 445) of normal weight, 80.88 % (n = 55) of
overweight and 95.00 % (n = 38) of obese pupils
attended the physical and sport education lessons,
within the selected elementary schools. Only 20 %
(n = 2) of the underweight pupils, 17.16 % (n = 87)
of the normal weight pupils, 25 % (n = 17) of over-
weight and 5 % (n = 2) of the obese pupils were in-

terested in non-compulsory physical and sport edu-
cation. The physical activity, within the sport clubs
was mostly performed by the underweight respon-
dents, mainly up to 60 % (n = 6). However, we be-
lieve that this is due to the lower overall number of
respondents in the listed group. The analysis also
showed that the lowest proportion of pupils who
performed the physical activity with family mem-
bers was in the obese group. The proportion was
35 % (n = 14). While in the underweight group, it
was 60 % (n = 6), in the normal weight group
56.41 % (n = 286) and in the overweight group
58.82 % (n = 40) of pupils. By comparing pupils res-
ponses between groups, we did not find the signifi-
cant difference (3> = 18.296, p = 0.1114, p > 0.05)
(Table 3).

As the main motive for doing sports, the under-
weight group (60 %, n = 6) reported nice figure and
health. The good mood and health prevailed in the
normal weight group (54.04 %, n = 274), the over-
weight group (47.06 %, n = 32) and the obese group
(70.00 %, n = 28). In the underweight group, the
other answers were equally represented, which was
20.00 % (n = 2). In the normal weight group, the
least frequent response was: “I want to be healthy”,
as was indicated by 19.33 % (n = 98) of the respon-
dents. The good mood, as the least frequent res-
ponse was marked by 13.35 % (n = 22) of over-
weight respondents. In the obese group, the res-
ponses were good mood and I want to be healthy,
namely 15.00 % (n = 6). The significant differences
in the responses were found between groups
(* = 22.701, p = 0.0289, p < 0.05). By the paired
group comparisons, we found the differences be-
tween groups, such as the underweight and the
obese groups (p = 0.013), the normal weight and the
obese groups (p = 0.0055) and the overweight and
the obese groups (p = 0.012) (Table 4).

In the way of spending their free time, the pupils
had more options to choose from (3 most common).
While comparing the responses, between genders
(*> = 155.530, p < 0.0001) and weight groups (3> =

Table 3 The places of performing physical activities in younger school age pupils according to weight (n = 625)

1(m=10) | 2(m=507) 3 (n=68) 4 (n =40) 2
Factors/ groups o % o o n % o % X p
Physical and sport education 8 80.00 |445 | 87.77 | 55 | 80.88 | 38 | 95.00
Non-compulsory PaSE 2 | 20.00 | 87 | 17.16 | 17 | 25.00 | 2 5.00 18.296 0.1114
Sport clubs 6 | 60.00 |211 | 41.62 | 20 | 29.41 | 8 | 20.00 ‘ (p > 0.05)
Alone, with family 6 | 60.00 |286 | 56.41 | 40 | 58.82 | 14 | 35.00
Non-realized physical activity | 0 0.00 13 2.56 4 5.88 0 0.00
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Table 4 The motives of performing physical activities in younger school age pupils according to weight (n = 625)

1(n=10) | 2(n=507) | 3(m=68) | 4(n=40) )
Factors/ groups n % n % n % n % X p
[ am in good mood and
I want to be healthy 2 | 20.00 (274 | 54.04 | 32 | 47.06 | 28 | 70.00
I want nice figure and
I want to be healthy 6 | 60.00 |228 | 4497 | 27 | 39.71 | 12 | 30.00 22701 | 0,0289
T'am in good mood = 2 | 2000 |89 | 1755 | 9 | 1324 | 6 | 15.00 (=005
during physical activities
I want to be healthy 2 |1 2000 | 98 | 1933 | 22 | 3235 | 6 | 15.00
Other 2 | 20.00 | 100 | 19.72 | 10 | 14.71 0 0.00

53.279, p = 0.0035, p < 0.01), we found significant
differences in the responses. By the paired group
comparisons, we found that there were significant
differences between the normal weight and obesity
group (p = 0.0005) and the overweight and obesity
groups (p = 0.005) (Table 5).

By analyzing the responses, we found that the
underweight pupils preferred playing outside with
friends (100 %, n = 10). The sports were marked by
40 % (n = 4) of the listed group and 20.00 % (n=2)
of the pupils reported playing computer games,
drawing and writing, music and singing, reading
and learning. None of the listed group marked the
remaining responses. In the normal weight group,
61.34 % (n = 311) of pupils were playing outside
with friends and 60.55 % (n = 307) were doing
sports. In contrast, 8.88 % (n = 45) spent their free
time by music and singing and 9.07 % (n = 46) by
reading. The group of overweight pupils spent their
free time doing sports in their largest representation.
It was in 66.18% (n = 45) of respondents, which rep-
resented the highest proportion among all groups.
The second most popular activity was reported by
58.82 % (n = 40) of respondents who were playing
outside with friends and the third most common
activity was playing computer games (32.35%, n =
22). The overweight as well as the normal weight
pupils were least likely to read (4.41 %, n = 3) or
spend their free time with music and singing
(5.88 %, n=4). The most common free time activity
in the obese group was the same as in the under-
weight group. 75 % (n = 30) of pupils marked that
they spent their free time playing outside with

friends. The other frequent activities in this group
were learning, drawing and writing, where 45 %
(n = 18) of respondents chose the listed responses.
The music and singing was absolutely the least pop-
ular activity, as none of the respondents in the listed
group responded. Similarly, less than 10 % (n = 4)
pupils were watching TV.

During the weekdays, 55 % (n = 22) of the obese
pupils spent the most time outside for more than
2 hours. The group of underweight pupils spent 1 to
2 hours during the weekdays outside (70 %, n = 7).
None of the pupils in the listed group responded in
less than 1 hour. In the normal weight group, we
recorded the highest number of those who spent less
than 1 hour outside, namely 17.55 % (n = 89). The
comparison of responses between the groups did not
reveal the significant difference (y 9.9029,
p=0.1154, p > 0.05) (Table 6). By comparing the
responses between boys and girls, we found signif-
icantly (x> = 11.735, p = 0.0028, p < 0.01) that the
boys generally spent more time outside than the
girls.

While comparing the number of hours the pupils
spent outside on the weekends, we found only one
significant difference, which was between the gen-
ders (x*=15.739,p=0.0013, p < 0.01). There were
not significant differences between the groups dur-
ing the weekends, as well during the weekdays (x>
=8.5004, p = 0.4828, p > 0.05) (Table 7). The pos-
itive finding was that during the weekends, the
spending free time outside was prolonged in both
genders. In boys, 61.92 % (n = 200) spent free time
outside more than 3 hours, in girls only slightly less,

Table 5 The activities of pupils during free time according to weight (n = 625)

1 (m=10) 2 (n=507) 3 (n=68) 4 (n = 40) 3
Factors/ groups n % n % n % n % X P
> more than 2 hours 3 30.00 | 215 42.41 35 51.47 | 22 | 55.00 0.1154
1 - 2 hours 7 70.00 | 203 | 40.04 26 38.24 | 14 | 35.00 | 9.9029 (p > 0.05)
< less than 1 hour 0 0.00 89 17.55 7 10.29 4 10.00 )
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Table 6 The time spent outside during weekdays in pupils according to weight (n = 625)

1(m=10) 2(m=507) | 3(n=698 4 (n =40)
Factors/ groups = % - % = % = % e p
Sports 4 40.00 | 307 | 60.55 | 45 | 66.18 | 12 | 30.00
Watching TV 0 0.00 | 107 [ 21.10 | 10 | 1471 | 4 | 10.00
Playing computer games 2 20.00 | 101 | 1992 | 22 | 3235 | 8 |20.00
Drawing, writing 2 20.00 | 125 | 24.65 | 16 | 23.53 | 18 | 45.00 0.0035
Housework 0 0.00 | 116 | 22.88 | 15 |22.06 | 6 | 15.00 | 53.279 v - 0.01)
Playing outside with friends | 10 | 100.00 | 311 | 61.34 | 40 | 58.82 | 30 | 75.00 '
Learning 2 20.00 | 96 | 1893 | 15 | 22.06 | 18 | 45.00
Reading 2 20.00 | 46 | 9.07 3 441 6 | 15.00
Music, singing 2 20.00 | 45 | 888 | 4 5.88 0 | 0.00
Resting - lying 0 0.00 67 | 1321 8 |11.76 | 6 | 15.00
Table 7 The time of spending free time outside by pupils during the weekends according to weight (n = 625)
1(m=10) 2 (n=507) 3 (n=68) 4 (n =40) 7
Factors/ groups n % n % n % n % X p
> more than 3 hours 8 80.00 310 61.14 | 36 52.94 22 55.00
2 - 3 hours 2 20.00 87 17.16 | 19 | 27.94 10 | 25.00 8.5004 0.4828
1 - 2 hours 0 0.00 77 15.19 9 13.24 6 15.00 | (p > 0.05)
< less than 1 hour 0 0.00 33 6.51 4 5.88 2 5.00

58.28 % (n = 176). In both sexes, the number of
those who spent free time outside less than 1 hour
was also reduced, namely 6.50 % (n = 21) in boys
and 5.96 % (n = 18) in girls. The analysis of pupils
responses by the body weight groups showed that
the most of the time (more than 3 hours) would be
spent in the underweight group, which was up to
80.00 % (n = 8). The same response was recorded
in 61.14 % (n=310) of normal weight respondents,
52.94 % (n = 36) of overweight pupils and 55.00 %
(n =22) of obese pupils. The least time of spending
free time outside (less than 1 hour) was spent by the
normal weight group, which was 6.51 % (n = 33).
In the group of underweight pupils, no one re-
sponded like the previous group, while in the group
of overweight pupils 5.88 % (n = 4) and 5.00 %
(n=2) in the group of obese pupils.

One of the possibilities of performing physical
activities is during breaks at school. The negative
finding was that only 6.81 % (n = 22) of boys and
16.56 % (n = 50) of girls had the breaks for perform-
ing physical activities in the school yard. More than
two thirds of pupils spent their breaks in the class-
rooms. Of the boys, 72.14 % (n = 233) prepared in
the bench for the next lesson and 71.83 % (n = 232)
moved freely around the classrooms. In girls,
74.50 % (n = 225) prepared for the next lesson and
67.88 % (n = 205) moved freely around the class-
rooms. We believe that they did not have freedom
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and must have adapted to the rules of selected ele-
mentary schools. By comparing the responses of
boys and girls, we found the significant difference
(x* = 12.726, p = 0.0053, p < 0.01). No significant
difference was found, while comparing the re-
sponses by the weight class (x> = 6.8545,p=0.6332,
p > 0.05).

In terms of the overall body posture evaluation,
we present the detected functional disorders of the
muscular system, while focusing on body postures
and the individual segments. Only 21 % (n = 63) of
girls had the correct body postures, 23 % (n = 69)
had good body postures and up to 56 % (n = 169)
had the poor postures. In boys, we found the poor
postures in 42 % (n = 136), while the good body
postures were in 32 % (n = 103) and the correct body
postures were in 26 % (n = 84). Neither girls, nor
boys were found to have the poor postures. We
found, in both boys and girls, the poor body pos-
tures, which indicated the III. group of body pos-
tures evaluation, which was significant among the
girls (x> = 8.801, p < 0.01).

We also confirm the unfavourable tendency in
the state and development of body postures regard-
less of individual weight class of pupils, thus at the
level of functional muscle relations, from which we
can deduce the reserves in the adequacy and suita-
bility of physical loading. The body posture evalua-
tion showed the increased proportion of functional
disorders in younger school age pupils. The measu-
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Table 8 The functional body posture disorders in younger school age pupils (n = 625)

Gender/ Disorders of BP Kyphotic BP Hyperlordotic BP Hypolordotic BP Scoliotic BP
boys (n =323) 31% 23 % 10 % 27 %
girls (n = 302) 25 % 53% 12 % 33%

Legend: BP - Body posture

red values and their comparison with the presented
values confirmed the assumption formulated by us,
and thus the generally unfavourable trend. The par-
ticularly alarming indicator was the high incidence
of combined type of incorrect body postures that
demonstrated the fact that one malfunction was usu-
ally compensated and conditioned by another mal-
function. The table 8 presents the percentage of
functional body posture disorders among younger
school age pupils. We found that the boys had the
highest incidence of kyphotic body postures (31 %,
n = 100), whereas in girls it was significantly the
hyperlordotic body postures (53 %, n = 160, y*> =
9.971, p<0.01).

In terms of body posture evaluations of individ-
ual segments, we found the following.

In area - 1. evaluation of head and neck posture,
we gave the point 1 to 17 % (n = 51) of girls and
19 % (n = 61) of boys whose looking was forward
and lower part of jaw was retracted. Looking for-
ward, but the neck axis slightly inclined forward
about 10° was in 35 % (n = 106) of girls and 36 %
(n = 116) of boys. The highest percentage of both
boys (48 %, n = 155) and girls (45 %, n = 140) had
the point 3. Very common was the front looking,
head and neck was in forward bending (20°). It was
believed to be related with the muscle imbalances
and with the physical regimen in the age period. For
the reason, we also recommend to choose the appro-
priate positions, while working at home and school.

In area — II. evaluation of shape of chest, we
found the normal chest in 29 % (n = 88) of girls and
19 % (n = 61) of boys. The small deviations from
the normal along the chest axis and inclination of
10° were found in girls (48 %, n = 145) and boys
(59 %, n = 191). With the 11 % difference in favor
of girls, we gave the point 3 in 22 % (n="71) of boys
and 33 % (n = 100) of girls, which occurred as the
flat chest and thoracic spine was significantly bent.
The severe deviation of shape of chest was not de-
tected in the monitored group (n = 625).

While evaluating - III. shape of abdomen and
pelvic inclination, we gave the point 1 to 20 % (n =
60), 2 to 22 % (n = 66) and 3 to 58 % (n = 175) of
girls (2 = 7.934, p < 0.01). The boys were given the
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point 1 to 25 % (n = 81), 2 to 34 % (n = 110) and
3to 41 % (n = 132). We did not give the point 4 to
boys and girls. It was because of the pelvic inclina-
tion, which was important for the upper surface of
the sacrum. It was the basis for the higher vertebras.
It depends on its inclination, while standing, the for-
mation of the lordosis, and hence the higher parts of
spine. The abdominal area had the prominent cha-
racter in boys and girls. The listed was because of
weakened muscle groups in the listed area (m. rec-
tus abdominis and m. transversus abdominis), but
also because of postural stereotypes, which also
manifested in enlarged lumbar lordosis.

The evaluation of overall curvature of spine was
rated with the point 1 in 35 % (n = 106) of girls,
while boys were rated with 10 % less (25%, n = 81).
The small deviations from normal in the sense of
plus or minus were found in 47 % (n = 142) of girls
and 26 % (n=71) of boys. Obviously the round, but
also flat back was found in boys (49 %, n=158) and
girls (18 %, n = 54). There were no significant de-
viations from normal in the monitored group (n =
625).

The next was the evaluation of height of shoul-
ders and scapulae position (V). The total symmetry,
equal height of shoulders, relaxed shoulders; the in-
ner axes were parallel in 23 % (n = 69) of girls and
22 % (n = 71) of boys. The slight deviation at one
point was also found in girls (43 %, n = 130) and
boys (40 %, n = 129). The extending one side, asym-
metry of figure, one shoulder higher was found in
34 % (n=103) of girls and 38 % (n = 122) of boys.
We did not detect the significant scapulas worsen-
ing, hip extension, asymmetric thoraco-abdominal
triangles in the monitored group (n = 625). From our
findings, we understand that upright body postures
put the higher demands not only on muscle activity,
but also on the coordinating function of the entire
governing nervous system, which must perfectly
balance the constant impact of gravity. Thus, the
postural functions were still corrected by phasic
muscles. In case of imperfect stabilization we per-
ceive the disorder as the feeling of uncertainty, ten-
sion or pain.

The determinants of lack of physical activities
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according to Bunc [39] are the insufficient physical
literacy, parents' concern about the safety of chil-
dren, while physical activities, offering inappro-
priate forms of physical activities, which are not
popular enough, the way and form of offers, lack of
interest in children's recreational sports, price and
availability of physical activities, lack of education
in the field of physical activities, evaluation system
of school physical and sport education in Slovakia,
where the evaluation of pupils' performance pre-
dominates, the lack of available diagnostic means to
evaluate the physical literacy and lack of support of
the environment [40-44].

The problem is how to increase the physical ac-
tivity of pupils in the school environments and
shape the relationship of pupils to regular physical
activities as the life philosophy. It is necessary to
increase the number of physical and sport education
lessons and to increase their quality, as Slovakia is
one of European countries with the lowest number
of physical and sport education lessons (2 hours/
week). In addition to focus on building physical
habits at an early age, it is also necessary to build
sport facilities and quality of physical and sport
education in Slovakia. The international compara-
tive studies showed that in addition to compulsory
physical and sport education, new forms of physical
activities, such as physical activities before and after
classes, during breaks, but also during lessons of
other subjects are important [45]. Active breaks
should be encouraged as parts of the school sched-
ules [46, 47, 48]. Primack, et al. [49] pointed to the
need for greater dissemination and use of multime-
dia and communication technologies, which are
closer to pupils, for targeted interventions, espe-
cially at elementary and high schools in Slovakia.
Their application leads to the higher experience and
emotionality, which is considered by several au-
thors as one of the possible ways not only to in-
crease the efficiency of process, but also to shape
pupils' relationship to the physical activities.

From the research results of younger school age
pupils, we can conclude that the prevention of oc-
currence of wrong body postures must be consi-
dered already in preschool, but at the latest in the
younger school age. Testing all children of the listed
age group in physical and sport education is neces-
sary and needed in cooperation with doctors, physi-
otherapists and health insurance companies. Captur-
ing changes in the listed age period is favorable in
terms of predicting. By choosing the right physical
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activities, exercising the correct body postures, we
will prevent the occurrence of more serious disor-
ders of statics and dynamics, which are transmitted
later, whether into adulthood or old age.

CONCLUSIONS

The analysis of results showed that on weekdays
the relationship between the body weight and vo-
lume of physical activity was not significant
(p>0.05). The significant dependence was recorded
only on weekends, in favor of overweight pupils
(p < 0.05). During the weekdays, 55 % (> 2 hours)
of obese pupils spent most of the time outside, while
the normal weight pupils spent free time outside less
than < 1 hour. During the weekdays, the pupils at-
tended organized and unorganized forms of physical
activities. Of the organized forms, the most com-
mon physical activity was realized during physical
and sport education lesson in both sexes, with the
significant difference in favor of girls who realized
them with the families (p < 0.05). Of the unor-
ganized forms, the both genders were dominated by
playing outside with friends (p > 0.05). There was
the significant difference in the way of spending
free time by drawing, writing in favor of girls
(p <0.05).

In our group, we found poor posture in boys and
girls (III. qualitative group of body posture), which
was not significant in favor of girls (p < 0.01). In
terms of type of functional body posture disorders,
we found that the highest incidence of kyphotic
body postures was found in boys (31 %), while the
hyperlordotic body postures was significant in girls
(53 %, x> =9.971, p < 0.01). In terms of the body
posture evaluation of individual segments, we found
that problematic areas included abdominal region
and pelvic inclination, which was not significant in
favor of girls (p < 0.01). We also found that the
areas of head, shoulders and scapulas were proble-
matic in the listed age period. In terms of weight
groups and level of body postures of pupils, we did
not find any significant differences in the monitored
group (p > 0.05).
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UKAZOVATELOV KRAJINY
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ABSTRACT

Objective. The article examines the relationship between public
health indicators (healthiest country index, human development
index, life expectancy as an independent indicator, mortality
rate, and obesity rate among adults) and the country's economic
indicators (gross national income per capita, health care costs).
Materials and Methods. The studied indicators were taken from
annual reports of the following: Leading financial information
providers for professional financial market participants
Bloomberg L. P.; World Health Organization in conjunction
with the United Nations Population Division, World Bank;
Published for the United Nations Development Program
(UNDP); United Nations (UN) report “Assessing World
Population Trends”; calculations according to the method of the
World Bank (The World Bank) in conjunction with the World
Bank Development Data Group. Statistical data processing was
performed using the correlation coefficient (r).

Results. As a result of research studies, it was found that
Switzerland and Japan are leaders in almost all indicators of
public health and economic indicators, the belatedly countries
according these indicators are Macedonia and Serbia. The
correlation analysis shows a very high correlation between the
country's health indicators and the life expectancy of its
population (r = 0.95) as an independent indicator according to
the United Nations report.

Conclusions. Life expectancy, human development index,
economic indicators of the country's development (Gross
Domestic Product) are significant factors affecting the
condition and level of human health. At the individual level,
a higher income allows you to eat better, live in a healthier
environment, play sports and get timely access to quality
medical care. It is necessary to pay attention to the quality and
the level of the population education; increase the role of
heredity due to the role of lifestyle; pay more attention to the
study of the effects of environmental factors on human health,
quality and duration of life.

Key words: Economic indicators. Public health indicators.

ABSTRAKT

Ciele: Studia sa zaobera vztahom medzi ukazovatelmi verej-
ného zdravia (index najzdravsich krajin, index I'udského roz-
voja, dizka Zivota ako nezavisly ukazovatel, miera Gmrtnosti
a miera obezity u dospelych) a ekonomickymi ukazovatel'mi
krajiny (hruby narodny dochodok na obyvatela, naklady na
zdravotnu starostlivost’).

Materialy a metédy: Studované ukazovatele boli prevzaté z vy-
ro¢nych sprav: poprednych poskytovatelov finanénych infor-
macii pre profesionalnych tGcastnikov finanéného trhu Bloom-
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berg L.P.; Svetova zdravotnicka organizacia v spojeni s Divi-
ziou obyvatel'stva OSN, Svetovou bankou; Publikované pre
Rozvojovy program OSN (UNDP); Sprava Organizacie Spoje-
nych narodov (OSN) o hodnoteni svetovych populaénych tren-
dov; vypocty podl'a metody Svetovej banky (Svetovej banky)
v spojeni so Svetovou bankou pre rozvoj udajov. Statistické
spracovanie udajov sa uskutoénilo pomocou korelacného koe-
ficientu (r).

Vysledky: Zo sledoavanych tudii sa zistilo, 7e Svajéiarsko a Ja-
ponsko su lidrami takmer vo vSetkych ukazovatel'och (zdravot-
nych i hospodarskych), zaostavajucimi krajinami podl'a tychto
ukazovatel'ov st Maceddnsko a Srbsko. Korela¢na analyza uka-
zuje na vel'mi vysoku korelaciu medzi zdravotnymi ukazova-
telmi krajiny a ocakdvanou dizkou Zivota jej obyvatelov
(r=0,95) ako nezavislym ukazovatel'om podl'a spravy OSN.
Zadver: Stredna dizka Zivota, index Pudského rozvoja, ekono-
mické ukazovatele vyvoja krajiny (hruby domaci produkt) st
vyznamné faktory ovplyvilujuce stav a troven I'udského zdra-
via. Na individualnej urovni vam vyssi prijem umoziuje lepsie
jest, zit' v zdravSom prostredi, Sportovat’ a ziskat’ v€asny pristup
ku kvalitnej lekarske;j starostlivosti. Je potrebné venovat’ pozor-
nost kvalite a Grovni vzdelania obyvatel'stva, zvysit' ilohu de-
di¢nosti kvoli ulohe zivotného $tylu, venovat’ va¢siu pozornost’
stadiu Géinkov environmentalnych faktorov na l'udské zdravie,
kvalitu a trvanie zZivota.

KPucové slova: Ekonomické ukazovatele. Ukazovatele verej-
ného zdravia.

INTRODUCTION

Currently, the problem of improving the health
level and life quality has become one of the most
important for modern society. Within these catego-
ries, social and economic indicators are created that
reflect the lifestyle of the population. According to
the Charter of the World Health Organization,
“health is a state of complete physical, mental and
social well-being and not merely the absence of dis-
ease or infirmity” [1]. The experts of the World
Health Organization in the 80's of the twentieth cen-
tury identified the main factors ensuring the health
of modern man, identifying four main groups of fac-
tors: Conditions and lifestyle of people, the state of
the environment, genetic factors, medical care [2].
The relationship between the health of the country's
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population, on the one hand, and economic growth,
on the other, is recognized by both medical and eco-
nomic sciences [3].

Studies of the relationship between the popula-
tion’s health level and their incomes have shown
that incomes less than 72—86 % of the average have
a negative impact on health [4]. The studies of so-
cio-economic inequalities in health care and its im-
pact on public health revealed a dependence on mor-
tality from cardiovascular diseases, which is the
main public health problem in most industrialized
countries [5-7]. The decrease of the gap between
low and high socio-economic groups, according to
scientists, gives great potential to reduce mortality
from cardiovascular diseases [7]. According to the
results of research, the cause of mortality in the mid-
dle and older age groups were diseases not only of
the cardiovascular system, but also of the respira-
tory system, as well as cancer. At the same time, in
men, cardiovascular diseases accounted for 39 % of
the difference between low and high educational
groups in total mortality, cancer — 24 %, other
diseases — 32 %, and external causes — 5 %. Among
women, this difference was 60 %, 11 %, 30 %, and
0 %, respectively [8]. Moreover, as the results of the
study show, the low level of medical literacy was
associated with poor quality of life [9]. Compari-
sons of 22 European countries in terms of mortality
and health self-assessment showed that mortality
can be reduced by improving educational opportu-
nities, income distribution, health-related behavior,
and access to health care [10].

The living conditions and lifestyle, according to
WHO, have the greatest importance as the compo-
nent ensuring human health factors. Scientists be-
lieve that social determinants (including infectious
and non-infectious diseases) within and between
countries reduce life expectancy by 20 and 48 years,
respectively. The growing volume of research de-
fines social factors as the cause of most differences
in the health of a country's population [11]. Re-
search shows that the main requirements for redu-
cing the decline in health in Europe are [12]:
Measures to improve the cardiovascular system; en-
hanced smoking control; reducing alcohol con-
sumption and injury control [13]. Earlier studies
found large and growing differences in mortality by
education and marital status in post-Soviet countries
[14]. Modern authors have concluded that the ab-
sence of the disease can be considered as a global
indicator of health [15].
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Among the many economic indicators of the
country, on which the welfare of the population de-
pends, according to scientists, should be considered
such as [16]: gross national income; GNP (gross na-
tional product); competitiveness index; GDP (gross
domestic product); the level of economic growth;
unemployment rate; housing construction, real es-
tate sales; national wealth. At the same time, gross
national income per capita is one of the indicators
of the human development index (HDI), which is
a cumulative indicator of the level of human devel-
opment in the country and is used as a synonym for
such concepts as “quality of life” or “standard of li
ving” [17]. HDI is a composite indicator that fo-
cuses on three main dimensions of human develop-
ment: The ability to lead a long and healthy life (as
measured by the indicator of life expectancy at
birth); ability to acquire knowledge (measured by
the average duration of training and the expected
duration of training); and the ability to achieve a de-
cent standard of living (as measured by gross na-
tional income per capita) [18].

At the moment, the relationship between the
main indicators of public health and economic indi-
cators of the country has not been sufficiently stu-
died.

The purpose of this contribution is to study the
relationship between population health indicators
(healthiest country index, HDI, life expectancy as
an independent indicator, mortality rate, obesity rate
among adults) and the country's economic indi-
cators (gross national income per capita, health care
costs).

METHODOLOGY AND METHODS

To determine the dependence of public health on
economic indicators of the country, we have identi-
fied such indicators as: The index of the healthiest
country; HDL, which consists of life expectancy, the
literacy rate of the country's population, the stan-
dard of living estimated by gross national income
(GNI) per capita at purchasing power parity in US
dollars; life expectancy as an independent criterion;
GDP per capita; health care costs, mortality rate,
and adult obesity rate.

The 2019 Healthiest Country Index and its com-
ponents were taken from one of the leading financial
information providers for professional financial
market participants Bloomberg L. P. [19].

The healthiest country index was calculated by
the World Health together with the United Nations
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Population Division, World Bank based on the fol-
lowing indicators: Sources: World Health Organiza-
tion, United Nations Population Division, World
Bank. Notes: Health grade = Health score (A) —
Health risk penalties (B). A: Health score metrics:
1. Mortality by communicable, non-communicable
diseases and injuries; 2. Life expectancy at the de-
fining age of birth, childhood, youth and retirement;
3. Probability to survive neonatal, into young adult-
hood and retirement stages. B: Health risk penalties:
1. Behavioural/endogenous factors such as high in-
cidences of population with elevated level of blood
pressure, blood glucose and cholesterol, prevalence
of overweight, tobacco use, alcohol consumption,
physical inactivity and childhood malnutrition, as
well as mental health and basic vaccination cover-
age; 2. Environmental/exogenous factors such as
population with access to clean air, water and sani-
tation facilities. Of the more than 200 economies
evaluated; 169 had enough data to be included in the
final outcomes; and final index only included those
with 0.3 million (rounded) population or more.
Those scored 60 are displayed.

HDI as a component indicator was determined
according to the annual Human Development Re-
port 2019 published for the United Nations Devel-
opment Program (UNDP). Data are presented as of
2018 (published in 2019) [18].

HDI is a composite indicator focusing on three
main dimensions of human development: The abili-
ty to lead a long and healthy life (as measured by the
indicator of life expectancy at birth); ability to ac-
quire knowledge (measured by the average duration
of training and expected duration of training); and
the ability to achieve a decent standard of living (as
measured by gross national income per capita) [17].

Life expectancy data (LED) are based on the
United Nations (UN) report “Assessing Trends in
the Development of the World Population” in the
framework of the UN special series of reports on
human development as of 2018 (published in 2019)
[19].

GDP (nominal) per capita as the total value of all
final goods and services produced during the year
on the territory of the state by residents’ country,
expressed in the prices of the final buyer. Per capita
determines the level of economic development of
the state. All indicators for comparability are ex-
pressed in a single currency, the US dollar ($ mil-
lion). It is calculated according to the methodology
of the World Bank in conjunction with the organi-
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zation World Bank Development Data Group. Data
are presented as of 2018 (published in 2019) [20].

The ranking of the world's countries by the level
of health spending is calculated as the total amount
of public and private health care expenditures, ex-
pressed as a percentage of GDP. The World Health
Organization database is the main source of infor-
mation on national health spending in the econo-
mies of different countries [21].

The rating of countries in the world by average
mortality is calculated annually. The mortality rate
in the country determines the overall mortality rate.
It is calculated as the number of deaths during a cer-
tain period, divided by man-years lived by the po-
pulation during that period. This is expressed in the
number of deaths per 1000 population [22].

The ranking of countries by the level of obesity
among adults of different countries in the world is
expressed as the percentage of the total population
[23].

The correlation coefficient (r) was used to mea-
sure the degree of a linear relationship between the
level of health of a country's population and its eco-
nomic indicators. In our research, we proceeded
from the fact that the correlation coefficient has
a value of + 1, due to which it reflects not only the
density of the connection, but also its direction [24].

RESULTS

Currently, there is a concept of living standards
developed by the UN, it includes the list of key com-
ponents [25]: Health (quality of the health care sys-
tem, ensuring a healthy human life); education (chil-
dren's education; the possibility of personal educa-
tion; the ability to maintain knowledge; human sat-
isfaction with the level of personal development;
preservation and transformation of the cultural
level; quality of working conditions and employ-
ment); possibility of purchasing goods and services
(the level of personal income and property owner-
ship; the degree of differentiation or equality in the
distribution of income and property; availability, di-
versity and quality of services for individual and
public consumption); personal security and human
rights; participation in public life; quality of the en-
vironment.

From the existing ranking of countries by stan-
dard of living, which includes the most important,
in our opinion, indicators of living standards and
quality of life, we will analyse the interdependence
of the following indicators: Healthiest country
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index, human development index, life expectancy,
GDP, health care expenditures (% of GDP), average
mortality, obesity among the adult population of the
country (Tab. 1).

Table 1 Public health indicators from the economic indicators of the country

Thus, according to the indicators of the health-
iest country, the top five included Spain (96.56), It-
aly (95.83), Iceland (96,11), Japan (95.59) and Swit-

zerland (94.71). At the end of the list on this indica-

Ran Health Health % of GDP | Mortal- Obesi
k EWLliliey Grade * Score * HDI LED U8 healthcare ity rate % Y
1 Spain 92.75 96.56 0.893 83.4 29450 9 9.2 23.8
2 Italy 91.59 95.83 0.883 83.4 33690 8.9 10.5 19.9
3 Iceland 91.44 96.11 0.938 82.9 67950 8.3 6.5 21.9
4 Japan 91.38 95.59 0.915 84.5 41340 10.9 9.9 4.3
5 Switzerland 90.93 94.71 0.946 83.6 83580 12.2 8.4 19.5
6 Sweden 90.24 94.13 0.937 82.7 55040 10.9 9.4 20.6
7 Australia 89.75 93.96 0.938 83.3 53190 9.3 7.3 29.0
8 Singapore 89.29 93.19 0.935 83.5 58770 4.5 3.5 6.1
9 Norway 89.09 93.25 0.954 82.3 80790 10.5 8,0 23.1
10 Israel 88.15 92.01 0.906 82.8 40850 7.3 52 26.1
11 Luxembourg 87.39 92.03 0.909 82.1 69420 6.2 7.3 22.6
12 France 86.94 91.70 0.891 82.5 41080 11.5 9.4 21.6
13 Austria 86.30 90.81 0914 81.4 49260 10.4 9.7 20.1
14 Finland 85.89 90.18 0.925 81.7 47750 9.5 10.1 22.2
15 Netherlands 85.86 90.07 0.933 82.1 51260 10.4 9,0 204
16 Canada 85.7 90.31 0.922 82.3 44860 10.5 8.8 29.4
17 South Korea 85.41 89.48 0.906 82.8 30600 7.3 6.3 4.7
18 New Zealand 85.06 89.68 0.921 82.1 40820 9.2 7.6 30.8
19 UK. 84.28 88.74 0.920 81.2 41340 9.8 9.4 27.8

20 Ireland 84.06 89.57 0.942 82.1 59770 7.4 6.6 253
21 Cyprus 83.58 88.19 0.873 80.8 26300 6.9 6.8 21.8
22 Portugal 83.1 87.95 0.85 81.9 21680 9.1 10.6 20.8
23 Germany 83.06 88.10 0.939 81.2 47180 11.1 11.8 223
24 Slovenia 82.72 88.04 0.902 81.2 24840 8.5 9.9 20.2
25 Denmark 82.69 86.47 0.930 80.8 60190 10.3 9.3 19.7
26 Greece 82.29 86.92 0.872 82.1 19600 8.5 114 24.9
27 Malta 81.7 86.07 0.885 82.4 26220 9.3 7.9 28.9
28 Belgium 80.46 85.29 0.919 81.5 45340 10 9.7 22.1
29 Czech Republic 77.59 82.96 0.891 79.2 20260 7.2 10.5 26.0
30 Cuba 74.66 79.42 0.778 78.7 7230 12.2 8.9 24.6
31 Croatia 73.36 78.46 0.837 78.3 13830 7.2 12.4 24.4
32 Estonia 73.32 78.47 0.882 78.6 20940 6.7 12.7 21.2
33 Chile 73.21 77.70 0.847 80.0 14670 8.5 6.3 28.0
34 Costa Rica 73.21 76.88 0.794 80.1 11510 7.6 4.8 25.7
35 U.S. 73.02 78.13 0.920 78.9 62850 17.1 8.2 36.2
36 Bahrain 72.31 76.96 0.838 77.2 21890 4.9 2.8 29.8
37 Qatar 71.97 76.55 0.848 80.1 61190 3.1 1.6 35.1
38 Maldives 70.95 75.37 0.719 78.6 9310 10.6 4 8.6
39 Lebanon 70.53 76.10 0.73 78.9 7690 8 5.1 32.0
40 Poland 70.25 75.93 0.872 78.5 14150 6.5 10.5 23.1
41 Montenegro 69.69 75.62 0.816 76.8 8400 7.6 10.4 23.3
42 Bosnia and Herzegovina 69.66 74.96 0.769 77.3 5690 9.2 10.1 17.9
43 Albania 68.04 73.35 0.791 78.5 4860 6.7 6.9 21.7
44 Brunei 67.96 71.74 0.845 75.7 31020 2.3 3.7 14.1
45 Slovakia 67.28 72.58 0.857 77.4 18330 7.1 9.9 20.5
46 United Arab Emirates 67.14 71.47 0.866 77.8 41010 3.5 1.7 31.7
47 Uruguay 65.66 70.38 0.808 77.8 15650 9.1 9.4 27.9
48 Hungary 64.43 69.75 0.845 76.7 14590 7.4 12.8 26.4
49 Oman 64.07 68.99 0.834 77.6 15110 4.3 33 27.0
50 Panama 64.01 68.87 0.795 78.3 14370 7.3 5.0 22.7
51 Turkey 62.81 67.40 0.806 77.4 10230 4.3 6.0 32.1
52 China 62.52 66.73 0.758 76.7 9470 5.0 8.0 6.2
53 Mexico 62.09 66.92 0.767 75.0 9180 5.5 5.4 28.9
54 Argentina 61.19 66.41 0.830 76.5 12370 7.5 7.5 28.3
55 Serbia 60.99 67.08 0.799 75.8 6390 9.1 13.6 21.5

Legend: HDI — The Human Development Index, LED — Life expectancy Data, GDP — Gross Domestic Product
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tor are Macedonia (65.74), Serbia (67.08), Argen-
tina (66.41), Mexico (66.92) and China (66.73).

Note the most interesting data on the studied in-
dicators. The report “Updated statistics for 2018”
presents the HDI values for 189 countries and terri-
tories; the most recent statistics are dated 2017. Of
these countries, 59 are in the group with a very high
level of human development, 53 countries are in the
group with a high, 39 — with medium and only 38
countries — in the group with low human develop-
ment. In 2010, the group with a low level of human
development included 49 countries.

The top five countries according to the global
HDI rating include: Norway (0.954), Switzerland
(0.946), Ireland (0.942), Germany (0.939), Aus-
tralia (0.938), Iceland (0.938). The last five of this
rating are the Maldives (0.719), Lebanon (0.730),
China (0.758), Macedonia (0.759) and Mexico
(0.767).

The largest increase in the HDI rating for the pe-
riod from 2012 to 2017 happened in Ireland, which
rose by 13 positions, and Turkey — by eight posi-
tions. Over the past almost three decades, all human
development regions and groups have made signi-
ficant progress. The value of the global HDI already
in 2017 reached 0.728 —21.7 % higher than in 1990,
when it was 0.598.

All over the world, people live longer, are better
educated and have greater life opportunities. Life
expectancy has increased by seven years since 1990,
and universal primary education coverage exists in
more than 130 countries.

The gap in human development is the reflection
of inequalities in access to education, health care,
employment, credit and natural resources, due to
gender and group affiliation, disparities in income
and place of residence.

In the ranking of life expectancy for many years
the leading positions are occupied by the same
countries: Japan (84.5), Switzerland (83.6), Singa-
pore (83.5), Spain (83.4), Italy (83.4). Mexico
(75.0), Macedonia (75.7), Brunei (75.7), Serbia
(75.8), and Argentina (76.5) have the lowest life ex-
pectancy.

In general, the increase in life expectancy is
a consequence of the following: Economic develop-
ment; scientific progress (especially in the field of
medicine); the growth of the hygienic culture of the
population and the educational level in general; the
elimination of class and other a priori, non-eco-
nomic inequality. Increasing life expectancy is
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a necessary condition for: increasing productivity,
labor efficiency, and, in general, economic pro-
gress; increasing the level of education, the scien-
tific progress of the word (ability to learn, stable re-
lationships between generations, accumulation and
processing of knowledge); social and gender equal-
ity; real right to choose. According to the economic
indicator of the country, gross domestic product, the
countries are placed in the following order — Swit-
zerland (83580), Norway (80790), Luxembourg
(69420), Iceland (67950), the United States
(62850). The last positions on this indicator are oc-
cupied by: Albania (4860), Macedonia (5450), Bos-
nia and Herzegovina (5690), Serbia (6390), Cuba
(7230).

In our opinion, achievements in the field of hu-
man development should be expressed not only
quantitatively — such as life expectancy or duration
of study — but also by qualitative indicators. From
the point of view of human development, true pro-
gress can be achieved only by ensuring quality in
the field of education, health and in other spheres of
human life.

Although life expectancy in most countries has
significantly increased over the past decades, this
indicator does not show whether the years lived
were healthy and pleasant. In our opinion, there are
several indirect indicators of health quality, such as
access to doctors, the number of hospital beds. As
well as direct indicators — health care costs, ex-
pressed as a percentage of GDP.

At the same time, the largest percentage of gross
domestic product will be in health care in such states
as the United States (17.1 %), Switzerland (12.2 %),
Cuba (12.2 %), France (11.5 %), Germany (11.1 %),
Sweden (10.9 %) and Japan (10.9 %); the lowest
percentage is in Brunei (2.3 %), Qatar (3.1 %), the
United Arab Emirates (3.5 %), Turkey (4.3 %), and
Oman (4.3 %).

As our research has shown, the countries that
lead in all indicators of human health, as well as in
economic indicators (GDP, health care costs) are
Switzerland, Sweden, Norway, Iceland. At the end
of the list of countries for all studied indicators are
Macedonia, Mexico and China.

The ranking of countries in the world by average
mortality is calculated annually. The worldwide
mortality rate is estimated at 8.6 deaths per thousand
population. Qatar (1.6), the United Arab Emirates
(1.7), Bahrain (2.8), Oman (3.3), Singapore (3.5)
have the lowest death rate per 1000 population from
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Table 2 The results of the correlation analysis of indicators of population health and economic indicators of the country

. Health | Health % of GDP, Mortali Obesity,
LR Grade Score 1 1HAD (i1 health-care rate, 203} % v
Health grade - 1 0.8 0.96 0.72 0.44 0.13 -0.22
Health Score 1 - 0.8 0.95 0.71 0.45 0.16 -0.21
HDI 0.8 0.8 - 0.75 0.82 0.33 0.18 -0.02
LED 0.96 0.95 0.75 - 0.69 0.42 0.07 -0.19
GDP 0.72 0.71 0.82 0.69 - 0.32 0.11 -0.01
% of GDP, health-care 0.44 0.45 0.33 0.42 0.32 - 0.48 0.01
Mortality rate, 2018 0.13 0.16 0.18 0.07 -0.11 0.48 - -0.12
Obesity, % -0.22 -0.21 -0.02 -0.19 -0.01 0.01 -0.12 -

Legend: HDI — The Human Development Index, LED — Life expectancy Data, GDP — Gross Domestic Product

the countries presented in the table. The highest
death rate per 1000 population is in Serbia (13.6),
Hungary (12.8), Estonia (12.7), Croatia (12.4), and
Germany (11.8).

According to the World Health Organization,
41 million people die each year from non-communi-
cable diseases in the world, accounting for 71 % of
all deaths. The largest share of deaths comes from
cardiovascular disease — 17.9 million people. The
leading causes of death are heart attacks and strokes,
which result from a combination of risk factors such
as tobacco use, unhealthy diet and obesity, lack of
physical activity and harmful use of alcohol, high
blood pressure, diabetes and hyperlipidemia.

Thus, the percentage of obesity among adults
around the world varies from 2.10 % to 61.00 %
(Central Intelligence Agency. Country ranking by
obesity, 2020). In our studies, the countries with the
lowest percentage of obesity include Japan (4.3%),
South Korea (4.7%), Singapore (6.1%), and China
(6.2%), Maldives (8.6%); with the highest percent-
age of obesity: USA (36.2%), Qatar (35.1%), Tur-
key (32.1%), Lebanon (32.0%), United Arab Emi-
rates (31.7%).

It is impossible to draw a parallel between living
standards and obesity.

The correlation analysis (Tab. 2) shows a very
high correlation between the country's health indi-
cators and life expectancy of its population (r =
0.96) as an independent indicator according to the
United Nations report.

According to our research, high correlation is
also observed between the country's health indica-
tors and the human development index (r=0.79). In
turn, the human development index has a high cor-
relation with life expectancy (r=0.75) and the coun-
try's economic indicator of gross domestic product
(r = 0.816). The country's health indicators are also
interrelated and have a high correlation coefficient
with the gross domestic product (r = 0.72). The
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country's economic indicators (GDP) have a signif-
icant correlation coefficient with life expectancy of
the population (r = 0.68).

At the same time, a moderate relationship is ob-
served between the indicators of health care spend-
ing and the following indicators: index of the health-
iest country (r = 0.44), human development index (r
=0.33), life expectancy (r = 0.42), mortality rate (r
= 0.48) and, quite logically, in our opinion, the
country's economic indicators in the form of gross
domestic product (r = 0.32). In this case, very little
feedback is observed in the rate of obesity among
adults and all health indicators, as well as gross do-
mestic product.

Thus, as a result of research, it was found that
Switzerland and Japan lead in almost all indicators
of public health and economic indicators, the lag-
ging countries in these indicators - Macedonia and
Serbia.

Discussion

Recently, a healthy lifestyle has become espe-
cially relevant, as one of the key factors in ensuring
human health. During the period of progress and de-
velopment of various technologies, the human body
is subjected to various kinds of loads associated
with complicating the structure of society, increas-
ing man-made, environmental, psychological, poli-
tical and military influences that provoke adverse
changes in people's health.

According to the modern research, the main
components of a healthy lifestyle are: rational nutri-
tion, regular physical activity, hardening of the
body, abandonment of bad habits, maintaining a sta-
ble emotional state [26, 15, 27].

As the results of our studies have shown, Swit-
zerland and Japan top the list of countries studied
for all indicators of population health and economic
indicators of the country. Our studies supplemented
WHO data that the living conditions and lifestyle
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are the most important component of human health
factors [2].

The Swiss are Europe's leaders in the consump-
tion of products based on environmental criteria.
Consumers of “bio-products” can be found today in
Switzerland among the people with the wide range
of income levels. Healthy eating has ceased to have,
like before, a lot of supporters of alternative life-
styles [28].

In the field of retail trade, bio-product sales in-
creased in recent years in Switzerland by 4.3%. The
total turnover in this area is now 1,74 billion francs
a year. Thus, the share of organic products in the
Swiss food market reaches 6 %. “Organic farming”
may not be a panacea for diseases and does not pro-
tect and strengthen the client’s health, but, in any
case, “organic farming” is a huge help to the envi-
ronment, which suffers from a huge amount of fer-
tilizers and chemicals used by conventional agricul-
tural production.

Japan, in turn, is one of the three world leaders
in the consumption of fish and seafood per capita.
The average per capita consumption of fish and sea-
food in South Korea ranked first in the world and
reached 58.5 kg, according to the Norwegian Com-
mittee on Fish. In Japan, which ranks second in the
ranking, 53.3 kg are consumed per year. Norway
closes the top three — 50.2 kg. The average world
fish consumption is 20.2 kg. Japan is a country with
high discipline and hard work of citizens, which al-
lowed to achieve great success in technology and
production. A high standard of living has been
recorded in the country and lifelong employment of
citizens is practiced. It is believed that the longer
a person has worked in one place, the more prestig-
ious it is [25].

Most people today live longer, have a higher
level of education and wider access to goods and
services than ever before [10]. However, in the
sphere of the quality of human development, in our
opinion, there are drawbacks. The number of years
lived and the increase in the duration of education
do not automatically translate into the quality of hu-
man development. In the future, progress should be
monitored and the main focus should be put on the
quality of human development, the level of public
health, life expectancy in an ecologically clean en-
vironment with minimal morbidity and disability.

According to modern concepts, health depends
on 50 % of the lifestyle, 20 % on heredity, 20 % on
the action of environmental factors (including the
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professional environment); and only 10 % of the
level of health care development [1, 2]. These fi-
gures are very approximate and insufficiently sub-
stantiated, and they are based on expert assess-
ments.

In our view, there is no need to increase health
care spending in low-income countries. It is neces-
sary to pay attention to the quality and level of edu-
cation of the population. Also, we believe that the
role of heredity should be increased due to the role
of lifestyle, because it is known that with a favorable
genetic base, sometimes even a very unhealthy life-
style does not lead to serious diseases for a long
time. At the household level, it is common for a per-
son to attach exaggerated importance to medicine
and pills, placing responsibility for their health on
medicine, and underestimate the importance of their
bad habits and lifestyle. At the same time, it should
be borne in mind that a person is responsible for his
own health, medicine is only sometimes able to cor-
rect human errors in relation to his health.

Conclusions

Our findings indicate the number of factors and
relationships between public health indicators and
the country's economic indicators.

Summing up, we can say that life expectancy,
human development index, economic indicators of
the country's development (GDP) are significant
factors affecting the state and level of human health.
Other things being equal, higher incomes make it
possible to lead a healthier lifestyle. At an indivi-
dual level, a higher income allows you to eat better,
live in a healthier environment, play sports and have
timely access to quality medical care. Rich countries
have the means to create healthy and safe living
conditions and provide their citizens with timely,
high-quality medical care.

As a result of research, in our opinion, it is also
necessary to pay attention to the quality and level of
education of the population; increase the role of he-
redity due to the role of lifestyle; more attention
should be paid to studying the effect of environmen-
tal factors (including professional environment) on
human health, on the quality and life expectancy,
because, in our opinion, over time, the contribution
of this factor to the health of modern man will in-
crease.
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SUCASNE PONIMANIE REHABILITACNEJ MEDICINY
PODI’A EUROPSKYCH PERSPEKTIV
CURRENT UNDERSTANDING OF REHABILITATION MEDICINE
ACCORDING TO EUROPEAN PERSPECTIVE

TAKAC Peter', HORNACEK Karol?

! Klinika fyziatrie, balneolégie a liecebnej rehabilitdcie Lekdrskej fakulty UPJS a Univerzitnej nemocnice

L. Pasteura, Kosice

? Katedra fyziatrie, balneoldgie a liecebnej rehabilitdcie, Lekdrska fakulta, Slovenska zdravotnicka univer-

zita v Bratislave, Bratislava

Vazena redakcia,

v aprili roku 2018 bol vydany vyznamny doku-
ment Biela kniha fyzikalnej a rehabilitacnej medi-
ciny v Eurdpe, 3. vydanie (z angl. White Book on
Physical and Rehabilitation Medicine in Europe, 3™
edition). Autormi tohto 321 stranového dokumentu
su vsetky relevantné eurdpske lekarske organizacie
z oblasti rehabilitacnej mediciny: European PRM
Bodies Alliance, European Academy of Rehabilita-
tion Medicine (EARM), European Society of
Physical and Rehabilitation Medicine (ESPRM),
Physical and Rehabilitation Medicine Section of the
European Union of Medical Specialists (UEMS-
PRM Section), European College of Physical and
Rehabilitation Medicine (served by the UEMS-
PRM Board), ako aj narodné odborné lekarske spo-
lo¢nosti. Rehabilitaéné organizacie si medzinarod-
ne uznavané a spolupracuju ako partnerské organi-
zacie s najvacsimi medzinarodnymi organizaciami
vratane Svetovej zdravotnickej organizacie. Pre
Slovensko je vyznamnou skuto¢nost'ou, Ze na pri-
prave dokumentu sa zucastnili aj autori zo Sloven-
ska: doc. MUDr. Peter Taka¢, PhD., mim. prof.,
FEBPRM a doc. MUDr. Karol Horna¢ek, PhD.

Posobnost rehabilitacie a jej tloha ma siln bazu
aj v dalSich vyznamnych dokumentoch o ktoré sa
Biela kniha priamo opiera. St do predovsetkym do-
kumenty Organizacie spojenych narodov (UN)
a Svetovej zdravotnickej organizacie (WHO) ako
WHO’s International Classification of Functioning,
Disability and Health (ICF) (2001), UN Convention
on the Rights of Persons with Disabilities (20006),
World Report on Disability (2011), WHO Global
Disability Action Plan 2014-2021 (2014), ako aj
WHO initiative “Rehabilitation 2030: a call for ac-
tion” (2017).
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V Europe je oficidlne schvaleny nazov lekarske;j
Specializacie Fyzikalna a rehabilitacnd medicina
(Physical and Rehabilitation Medicine; PRM).
Kazdy ¢lensky stat Eurdpskej tnie si vSak z histo-
rickych, organizac¢nych a inych dévodov mohol po-
nechat’ aj modifikovany nazov. Na Slovensku je to
lekarska Specializacia Fyziatria, balneoldgia a lie-
Cebna rehabilitacia (FBLR), ktoraje aj v Bielej
knihe oficidlne uvedena ako ekvivalent k celoeurdp-
sky prijatému nazvu.

Cielom treticho vydania Bielej knihy bolo po-
drobne popisat’ pracu lekara Specialistu pre rehabi-
litaéni medicinu ako aj ostatnych $pecialistov pra-
cujucich v rehabilitacii v obdobi meniacich sa a ¢as-
to aj obmedzenych finan¢nych zdrojov pre zdravot-
nictvo. Vznikla z potreby reagovat’ na vyvoj a zaro-
ven prispievat’ k inovacii medicinskych postupov
a technologii, z potreby vypracovania stratégii na
splnenie ulohy vedeckého a technologického po-
kroku. Meniace sa perspektivy dizability evokuju
tiez nalichava potrebu podpory a ulah¢enia ucasti
l'udi so zdravotnym postihnutim v kazdodennom zi-
vote a autondémii. Biela kniha ma byt aj didaktic-
kym odkazom pre prax rehabilitacnej mediciny
a akademického Zivota mladych zdravotnickych
pracovnikov, vratane lekarov v odbornej priprave.

Kniha ma celkove 11 kapitol, ktoré si zamerané
na zakladné definicie rehabilita¢nej mediciny, ana-
lyzu potreby rehabilitacie pre jednotlivca a spoloc-
nost, zaklady fyzikalnej a rehabilitacnej mediciny
ako lekarskej Specializacie, histdriu, europske orga-
nizacné Struktary, oblast’ kompetencii lekara, mies-
to rehabiliticie v systéme zdravotnej starostlivosti,
vzdelavanie v odbore, ako aj perspektivy a vyzvy do
buduicnosti.
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Biela kniha podrobne analyzuje potreby vzniku
a d’alSieho rozvijania systému rehabilitacie. Neod-
myslitelnym vychodiskom st epidemiologické
a demografické zmeny v Eurdpe. Pocet obyvatel'ov
Eurdpy rastie na celkovo 742,5 milidna, z toho 510
milidnov Zije v 28 clenskych Statoch Eurdpskej
tnie. Unia eurépskych lekarskych $pecialistov
(UEMS) zahrnia $ir§i eurdpsky priestor s 31 kraji-
nami. Stredna diZka Zivota sa medzi Eurépanmi tieZ
zvySuje, pricom sa ale stretavame s vySSou mierou
dizability, ¢o predstavuje vysSie ndroky pre zdra-
votnu starostlivost ako aj vysSie naklady. Asi
u 10 % obyvatel'ov zapadnej Eurdpy sa vyskytuje
dizabilita. Prezivanie po zéavaznych chorobach
a urazoch prinasa coraz vacsi pocet I'udi s komplex-
nymi problémami a funkénymi deficitmi. Mnohi
z tychto I'udi su mladi v ¢ase ich udalosti — zranenia,
¢i ochorenia a prezivaji mnoho desatroci. V dnes-
nej spolocnosti je samozrejmost’ou o¢akavanie dob-
rého zdravia. Rehabilitacia je efektivna pri znizo-
vani bremena zdravotného postihnutia a pri zvyso-
vani prilezitosti pre I'udi so zdravotnym postihnu-
tim.

Demografické a epidemiologické podmienky
spoloCensky transformovali rehabilitdciu na kl'u-
covu stratégiu v oblasti zdravia 21. storocia. Reha-
bilitacia je tak jednou z piatich zdravotnych stratégii
vyhlasenych WHO a zakladnou zdravotnou straté-
giou v primarne;j starostlivosti, ktorej cielom je rie-
§it’ ,,hlavné zdravotné problémy v komunite* pro-
strednictvom ,,poskytovania podpornych, preven-
tivnych, lieCebnych a rehabilitacnych sluzieb*. Na-
lichavost’ rehabilitacie ako klaCovej zdravotnej
stratégie WHO pre 21. storoCie vyplyva aj z popu-
la¢ného vyvoja. Populacia starne kvoli lepsej zdra-
votnej starostlivosti a zvySenému prezivaniu aj pri
neprenosnych chronickych ochoreniach, predovset-
kym v krajinach s vy$$imi finanénymi zdrojmi.
WHO iniciovala vyzvu ,,Rehabilitation 2030: a call
for action”, podl'a ktorej je rehabilitacia jednou
z kIiGovych zdravotnych stratégii pre 21. storocie.

Primarnou zdravotnou stratégiou nie je iba vylie-
¢it’ chorého, ale zaroven optimalizovat’ jeho fungo-
vanie. Toto je prirodzena doména rehabilitacie, kto-
rej cielom je optimalizovat’ vntitornu zdravotni ka-
pacitu a zlepsit’ facilitujice prostredie tak, aby vo
vzajomnej interakcii priniesli o najpriaznivejsi
funkény vysledok a tym sa znizila dizabilita.

Rehabilitacia mé& kl'acova tlohu pri znizovani
nakladov na zdravotné postihnutie prostrednictvom
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podpory obnovenia funkcii a zvySenia funkcii po-
mocou manazmentu environmentalnych faktorov.
Financie vynalozené na rehabilitaciu sa vracaju spat’
az devdtnasobnym ziskom a rehabilitacia je G¢inna
vo vsetkych fazach zdravotnej starostlivosti.

Definicia rehabilitacie zaloZzena na Medzi-
narodnej ICF Klasifikacii WHO (Medzinarodna
klasifikacia funkcnej schopnosti, dizability a
zdravia - MKF (International Classification of
Functioning, Disability and Health — ICF)

Pristup orientovany na osobu / funkciu vs. pristup
orientovany na chorobu

Klasicky biomedicinsky model nebol aplikova-
telny na PRM. Prelomom bolo zavedenie Interna-
tional Classification of Impairments, Disabilities
and Handicaps (ICIDH) a nasledne International
Classification of Functioning, Disability and Health
(ICF ) Medzinarodnej klasifikacie poskodeni, zdra-
votnych postihnuti a hendikepov (ICIDH) a na-
sledne International Classification of Functioning,
Disability and Health — Medzinarodnej klasifikacie
funkcii, dizability a zdravia (ICF): bol vyvinuty
,,bi0-psycho-socidlny model* lieCby.

V zmysle tejto klasifikacie sa lekar FBLR vo
vSeobecnosti zameriava na fungovanie a dizability
— limitovanie aktivit (activity limitations), restrikciu
participacii (participation restrictions). Je nevy-
hnutné, aby lekar FBLR dokonale poznal lekarsku
diagnézu a aby uc¢inne zasahoval do ,.kontextual-
nych faktorov (contextual factors).

Koncepcny opis rehabiliticie zalozeny na ICF,
ktory v roku 2007 zverejnil Vybor komisie pre pro-
fesionalnu prax UEMS-PRM, bol pouzity ako defi-
nicia rehabilitdcie vo World Health Organization's
World Report on Disability (WRD) — sprave Sveto-
vej zdravotnickej organizacie o dizabilite (WRD),
ktora bola vydand v roku 2011.

Rehabilitacia je zdravotna stratégia zaloZena na
integrativnom modeli WHO funkcii dizability
a zdravia integruje aplikuje a integruje
e vpristupy na hodnotenie funkcnej schopnosti

a sposobilosti pri zdravotnych postihnutiach,

e pristupy na optimalizaciu kapacity (vykonnosti)
osoby,

e pristupy, ktoré buduju a posiliiuji osobné zdroje,

e pristupy, ktoré facilituju prostredie,

e pristupy, ktoré rozvijaji vykonnost’ osoby,
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e pristupy, ktoré zvysuju kvalitu Zivota v partner-
stve s pacientom a poskytovatel'mi, pri reSpekto-
vani vnimania jeho/jej postavenia v Zivota
v priebehu zdravotného postihnutia a vo vSet-
kych vekovych skupinéch, v priebehu celej zdra-
votnej starostlivosti vratane nemocnic, rehabili-
tatnych zariadeni a komunity, v rdznych odvet-
viach vratane zdravotnictva, vzdelavania, prace
a socialnych veci; s cielom umoznit’ osobam so
zdravotnym postihom, ktory je spojeny alebo je
pravdepodobné, Ze povedie k dizabilite na do-
siahnutie a udrZanie optimalneho fungovania.
(Specificka ICF terminologia je zvyraznena).

Zdkladna vseobecna definicia rehabilitacnej medi-
ciny

Fyzikalna a rehabilitatna medicina je zakladna
lekarska Specializacia zodpovedna za prevenciu, le-
karsku diagnézu, liecbu a rehabilitany manazment
0sdb vsetkych vekovych kategorii so zdravotnym
postihnutim a ich komorbiditami, ktora sa Speci-
ficky zameriava u tychto os6b na poruchy a limita-
cie aktivit s cielom ul'ah¢it’ ich fyzické kognitivne
fungovanie (vratane spravania), participaciu (vra-
tane kvality Zivota) a modifikaciu osobnych a envi-
ronmentalnych faktorov.

Fyzikalna a rehabilitacna medicina je jednou zo za-
kladnych lekarskych Specializdcii

FBLR je $pecializacia zamerana na osobu / fun-
govanie. Lekari FBLR maju vSeobecnu lekarsku
zodpovednost, a okrem nej aj Specificku tlohu vy-
konévania funkéného hodnotenia.

Lekari FBLR poskytuju liecbu jednak sami, ale
navyse pracuju ako veduici multiprofesiondlneho re-
habilita¢ného timu.

FBLR ma multimodalny pristup.

FBLR ma prierezovu (transverzalnu) tlohu voci
inym $pecialitim: prekryva sa s niekol’kymi z nich,
pricom sa deli o ¢ast’ svojich vedomosti, ale je tiez
uplne nezavisla. FBLR sa zameriava na osobu a nie

len na chorobu ani na prostredie. V porovnani s kla-
sickou medicinou ma Specializacia FBLR niekol'ko
odlisnosti (Tab. 1).

Diagnostickd zodpovednost lekdra FBLR
Rehabilitacia je medicinska stratégia , ktorej cie-
lom je umoznit' osobam s dizabilitou dosiahnutie
optimalnej funkcie v interakcii s prostredim.
Medicinska diagnéza:
e Predikcia arozsah rezidualnych impairmentov
(poskodeni), limitacie aktivit, a tiez reStrikcie
participacii.
Nedefinuje rozsah tychto impairmentov, limita-
cii a restrikceii, tieto buda vysledkom procesu re-
habilitacie v sulade s personalnymi a environ-
mentalnymi faktormi.

Na zaciatku procesu rehabilitacie je nevyhnutné
pre pacienta a jeho/jej rodinu/opatrovatel'ov akcep-
tovat’ pacientov ,,novy status*. Tento status bude na-
sledne v interakcii s jeho/jej persondlnymi a envi-
ronmentalnymi faktormi za u¢elom stanovenia a ur-
¢enia vysledkov rehabilitaéného procesu.

Lekari FBLR maju najvdcsiu diagnosticku zodpo-
vednost:

Typicky, ked’ je porucha u pacienta mierneho
stupiia, lekar FBLR je prvym zdravotnickym pra-
covnikom, ktory sa stretdva s pacientom a prichadza
k diagnoze.

V inych klinickych situaciach, typicky v post-
akutnych oddeleniach, st lekari FBLR prizyvani po
intervencii inych Specialistov:

e skontrolovat’ a potvrdit’ priméarnu lekarsku diag-
ndzu pacienta,

identifikaciu akychkol'vek komorbidit a uz zna-
mych impairmentov a limitacie aktivit,
sledovanie pacienta v strednodobom a dlhodo-
bom horizonte niekedy umoziuje upresnenie le-
karskej diagnézy, ked’ priebeh ochorenia nema
typicky o¢akavany priebeh.

Tabul’ka 1 Rozdiely medzi klasickou medicinou a $pecializaciou FBLR

Parameter Klasicka medicina §pecializécia FBLR

Celkovy pristup orienticia na chorobu orientacia na osobu/funkcie (holizmus)
Diagnoza a progndza medicinska funk¢na a medicinska

Liecba jedna modalita multimodalna

Morbidita izolovana viacndsobna

Profesionalny pristup individualny multiprofesionalny tim
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Okrem celkovej diagndzy, je lekar FBLR zvlast’
zodpovedny za:

e funkcné vySetrenie pacienta,
identifikaciu impairmentov a limitacie aktivit,
stanovenie ciel'ov rehabilitaénych programov,

stanovenie dopadu choroby alebo dizability na
individualneho pacienta dopad na zmyslovi
a persondlnu identitu, ako aj emocionalnu reak-
ciu.

Niektoré sucasti funkéného vysetrenia mézu byt
vykonavané aj pomocou inych rehabilitacnych $pe-
cialistov, ale lekari FBLR ich aplikuju pre vietky te-
lesné Struktary/funkcie a aktivity zmysle ICF klasi-
fikacie.

Funk¢né vysetrenie sa sCasti mdze prekryvat’
s kompetenciami inych S$pecialistov pracujtcich
v rehabilitacii, av§ak zodpovednost’ za funkéné vy-
Setrenie v kone¢nom ddsledku ma zodpovednost’ na
pleciach lekar FBLR.

Multimodalny pristup v FBLR a manazment viac-
ndasobnych morbidit

FBLR sa vztahuje na Siroku Skalu poruch a po-
vazuje sa za ,,transverzalnu — prierezovu Specializa-
ciu®, tiez za komplexnt a multimodalnu .

Zdravotnicki pracovnici pracuji v ramci multi-
profesionalneho timu vedeného lekarom FBLR, pri-
¢om tim zahrnia aj pacienta a/alebo jeho opatrovate-
lov.

Diagnostikovanie, hodnotenie, liecba, tréning,
cvicenie, koucovanie a podpora Sirokej skaly pa-
cientov s velkym multiprofesiondlnym timom
v akutnej, subakutnej a chronickej faze vyzaduje na-
kladné a dobre vybavené zariadenia. Pacienti
v ramci rehabilitacie su zvycajne lieCeni Sirokym
spektrom terapii, ktoré poskytuje Siroka Skala zdra-
votnickych odbornikov. Kazdy pacient je lieceny je-
dineénym pristupom a lie¢ba musi byt nepretrzite
prispdsobovana, ¢o robi pristupy este viac individu-
alizovanymi. Lekdr FBLR berie do uvahy vsetky
komorbidity, ktoré do kontextu rehabilitacie spra-
vidla nezahrnt ini Specialisti.

Multi-profesiondlny rehabilitacny tim vedie lekdr
FBLR (White Book, s. 182)

Lekari FBLR poskytujt lie¢bu v podstate dvoma
réznymi spoésobmi: osobne alebo prostrednictvom
timovej prace.
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Dosiahnutie uspesnej rehabilitidcie si vyzaduje
viac zdravotnickych pracovnikov so Sirokym spek-
trom klinickych zru¢nosti a odbornych znalosti:
tento Styl multi-profesionalnej timovej prace odli-
Suje FBLR od mnohych inych Specializacii.

Multiprofesiondlny tim: je zlozeny z viacerych
rehabilitacnych odbornikov (napr. fyzioterapeut, er-
goterapeut, oSetrovatelia a pod.). Multiprofesio-
nalny timovy model vyuziva zru¢nosti jednotlivcov
z1dznych disciplin, ale kazda disciplina stale pristu-
puje k pacientovi z vlastného pohl'adu. Zdoéraziiuje
sa veduca uloha lek4dra FBLR.

Interdisciplindrna spoluprdca je zalozena na
spolupraci medzi roznymi lekarskymi odbormi
(napr. FBLR, traumatolog, neurolég ini). Interdis-
ciplinarny timovy model integruje pristup roznych
disciplin s vysokou troviiou spoluprace a komuni-
kacie medzi timovymi profesiondlmi pomocou do-
hodnutej a zdiel'anej stratégie; vedenie timu v otaz-
kach rehabilitacie zostava v rukach lekara FBLR:

Interdisciplinarny pristup v multiprofesional-
nom time je preferovanym modelom timovej prace,
ale iné modely mozno najst’ aj v réznych rehabili-
taénych prostrediach.

Rozsah pésobnosti FBLR

Lekéri FBLR su zapojeni do manazmentu pa-
cientov s mnozstvom rdéznych zdravotnych stavov
a dopadom tychto podmienok na osobné fungovanie
a participaciu.

Specifické pre FBLR je preto kombinovat’ lie-
¢ebnu a rehabilitacnu stratégiu.

Lekari FBLR riadia, vedu a koordinuju proces
rehabilitacie v rdmci problémovo orientovaného, na
konkrétneho pacienta orientovaného a holistického
pristupu a to bud’ samostatne alebo v ramci timu re-
habilitaénych Specialistov.

Spektrum zdravotnych stavov liecenych lekarmi
FBLR

Akékol'vek ochorenie, patologia alebo zdra-
votny stav spOsobujuci poruchy telesnych funkcii
a/alebo Struktlr, obmedzenia aktivity alebo obme-
dzenia ucasti.

Intervencie vo FBLR

FBLR vyuziva Siroka $kalu biomedicinskych
a technologickych postupov:
e lekarske zakroky (napr. lieky a praktické po-

stupy),
e prostriedky fyzikalnej lie¢by a fyzioterapie,
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e pracovna terapia,

e terapia poruch re¢i a manazment dysfagie,

e neuropsychologické intervencie, psychologické
intervencie,

e nutri¢nd terapia,

e pomocné technoldgie, protetika, technické po-
mdcky,

e cdukacia pacientov,

e manazérske zrucnosti a poradenska tloha.

Zaver

Eurdpa v sucasnosti ¢eli zmenam, pokial’ ide
o demografiu, priemernu dizku Zivota, mieru preZi-
vania, mieru dizability, zvySujucu sa prevalenciu dI-
hodobych ochoreni a d’alSie. Zaroven pribudaju po-
kroky v technologii, zvySuju sa naklady na zdravot-
nictvo a tiez zmeny v spolo¢nosti z hl'adiska pozia-
daviek na kvalitu a kvalitu zivota spolu s zdravie.
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Vsetky tieto zmeny su v stlade so Specifikami od-
boru FBLR. Predkladany prierez délezitym doku-
mentom s celoeuropskou platnostou charakterizuje
$pecializaciu FBLR a zvlast’ postavenie lekara Spe-
cialistu FBLR z pohl'adu suc¢asnych odportacani.

KPicové slova: Biela kniha fyzikalnej a rehabilitacnej
mediciny, kompetencie lekara Specialistu FBLR, multi-
disciplinarna spolupraca

Key words: White Book on Physical and Rehabilitation
Medicine, competences of PRM physician, multidisciplinary
cooperation
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