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Abstrakt

Transkutdnna oxymetria ma v klinickej praxi viacero uplatneni. Mozno fiou hodnotit’
zévaznost’ ischémie tkaniv, vyhodnocovat’ akutny i dlhodoby vplyv farmakologicke;,
endovaskularnej a chirurgickej liecby, ako 1 kinezioterapie. Metdda je tieZ napomocna
v rozhodovacom procese pri indikacii a stanoveni amputacnej vySky a umoziiuje
odhadnut’ pooperacny priebeh hojenia amputacného kypta. Vyhodou tejto metddy
je jej neinvazivnost, ako i moznost vyuzitia pri naleze mediokalcindzy, ked’ze tato
neovplyviiuje hodnoty transkutanneho parcialneho tlaku kyslika (TcPO,). Preto ma
transkutdnna oxymetria v rdmci diagnostiky a ur€ovania zadvaznosti syndromu diabetickej
nohy Specifické postavenie, ked’ze prave mediokalcindza sa pri tomto syndrome Casto
vyskytuje.

Kracové slova: Transkutanna oxymetria, syndrom diabetickej nohy, mediokalcinéza,
ischémia

Abstract:

Transcutaneous oxymetry has several uses in clinical practice. It can be used to
evaluate the severity of tissue ischaemia, evaluate the acute and long-term effects of
pharmacological, endovascular and surgical treatment, as well as kinesiotherapy.
This method is also helpful in the decision-making process for the amputation height
indication and determination and allows estimation of the postoperative course of
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healing of the amputation stump. The advantage of this method is it’s noninvasivity and
also the possibility of using it in medial arterial calcification as this does not affect the
values of transcutaneous parcial pressure of oxygen (TcPO,). Therefore, transcutaneous
oxymetry has a specific role in diagnostics and determination the severity of diabetic
foot syndrome, since medial arterial calcification is often present in this syndrome.

Key words: Transcutaneous oxymetry, diabetic foot syndrome, medial arterial calcification,
ischaemia

Uvod

V roku 2024 bolo v Slovenskej republike dispenzarizovanych 348 362 pacientov
s diabetes mellitus, ¢o predstavuje 7 % populacie (1). Vzostup prevalencie diabetu
mellitus viedol i ku narastu jeho chronickych komplikacii. Jednou z nich je i syndrém
diabetickej nohy. Pre tento syndrém st charakteristické chronické, dlhodobo sa nehojace
ulceracie v ktorejkol'vek casti nohy, ktoré sa casto komplikuji infekciou mékkych
tkaniv a osteomyelitidou. Progresia v gangrénu je cCastou pri¢inou nevyhnutnosti
amputacie (2). Porovnanie incidencie amputacii vo vztahu ku pritomnosti diabetu medzi
dvandstimi krajinami (register VASCUNET) poukdzalo na vel'mi nepriaznivu situdciu
v Slovenskej republike v pocte vysokych i nizkych amputacii. Pri nizkych amputéaciach
bola Slovenska republika Statisticky s najvy$$im poctom amputécii (46,7 amputécii na
100 000 obyvatel'ov) a pri vysokych amputacidch sme mali druhy najvyssi pocet (29,1
amputacii na 100 000 obyvatel'ov). Naviac, kym v ostatnych krajinach poc¢et amputacii
klesal, na Slovensku sttpal (3). Jednym z problémov je 1 vysoky pocet reamputacii, ako
i vel'mi zl& prognéza tychto pacientov. Velka kohortova $tadia to potvrdila, 5 rokov
po vysokej amputécii preziva iba 23 % tychto pacientov (4). Odhaduje sa, ze pocas
zivota sa u 15 — 25 % pacientov s diabetom rozvinie ulceracia na dolnych koncatinach,
pricom kazdoro¢ne vznikne novy vred u priblizne 2 — 4 % diabetikov (5). Tieto 1ézie st
hlavnym predispozi¢nym faktorom pre rozvoj infekcie, gangrény a naslednti amputéciu.
Podla statistik je syndrom diabetickej nohy zodpovedny za az 50 — 70 % vSetkych
netraumatickych amputacii dolnych koncatin vo svete. U pacientov s diabetom je riziko
amputacie 15 —40-nasobne vyssie v porovnani s nediabetickou populaciou. Umrtnost’ po
amputacii dolnej koncatiny u diabetikov dosahuje 30 — 50 % pocas prvych 3 — 5 rokov,
¢oje porovnatelné s mortalitou priniektorych onkologickych ochoreniach (6). Diabeticka
noha vznika ako dosledok kombinovaného postihnutia nohy ischémiou, neuropatiou
a infekciou. Postihuje takmer 20 % vSetkych hospitalizovanych diabetikov (7).
Hlavnymi faktormi, ktoré prispievaji k vyvoju diabetickej nohy, s diabeticka neuropatia
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(distalna symetrickd senzitivne-motoricka, ale aj autonomna s jej nasledkami — napr.
osteoartropatiou, ktora vedie k deformitdm nohy) a ischémia. Syndrém diabetickej nohy
sa bezne deli na neuropaticky, ischemicky a zmieSany (neuroischemicky). Neuropatia
je pritomnd az u 90 % vsSetkych ulceracii na nohéach, pricom izolovany vyskyt len
ischemickej formy diabetickej nohy nie je ¢asty. Z tohto praktického dovodu sa diabeticka
noha moze rozdelit’ tieZ na neuropaticku a neuroischemicku. V klinickom obraze je
samostatnou jednotkou osteoartropatia (Charcotova artropatia), ktord sa vyznacuje
progresivnou destrukciou kosti nohy pri neuropatii, ktora prispieva k hypercirkulacii
(s urychlenim kostnej rezorbcie), mikrotraumatickym zmenam, mikrofraktiram a nalezu
osteolyzy. V eurdpskych krajinach sa prevalencia syndromu diabetickej nohy pohybuje
okolo 4 — 10 % diabetickej populacie. Muzi su postihovani o nieco CastejSie nez zeny,
¢o sa pripisuje rozdielom v zivotnom $tyle a nizSej miere preventivnej starostlivosti. Na
Slovensku trpi syndromom diabetickej nohy priblizne 4 — 6 % o0sdb s diagnostikovanym
diabetom mellitus (8). Pocet hospitalizacii pre komplikacie diabetickej nohy ma
dlhodobo rastuci trend, ¢o stvisi s narastajicim poctom pacientov s diabetom 2. typu
a starnutim populacie. Syndrém diabetickej nohy tak predstavuje nielen klinicky, ale aj
spolocensky a ekonomicky problém. Liecba ulceracii, infekeii a naslednych amputacii
je finan¢ne ndaro¢na a vyzaduje dlhodobu interdisciplinarnu spolupracu diabetoldga,
chirurga, angioldga, fyzioterapeuta a oSetrovatel'ského personalu.

Prevencia a v¢asna intervencia su preto kI'i¢ové pre zniZenie vyskytu tohto
syndromu a jeho komplikacii. Najpouzivanejsi systém klasifikacie zdvaznosti diabetickej
nohy je klasifikacia podl'a Wagnera (9). V sulade s odporucaniami International Working
Group of the Diabetic Foot (IWGDF), European Society for Vascular Surgery, Society
for Vascular Surgery sa u pacientov s diabetickou nohou a periférnym artériovym
ochorenim dolnych koncatin (PAO DK) ma zvazit' pouzivanie Wound/Ischaemia/foot
Infection (WIfI) klasifikacie (2). WIAI klasifikacia, hoci nezahffia neuropatiu/stratu
protektivnej citlivosti, je Siroko pouzivana pre schopnost’ predikcie hojenia a amputacie
a tym urcenia smerovanie terapie. V klinickej diagnostike periféreho artériového ochorenia
dolnych koncatin (PAO DK) u diabetikov treba prihliadat’ na pritomnost’ senzitivnej neuropatie.
Preto je vyskyt klaudikacnych bolesti udavany u 25 az 37 % diabetikov v porovnani s 95 %
vyskytom u nediabetikov s obdobnym rozsahom aterosklerdzy. Pretoze u diabetikov su typické
distdlne multisegmentalne okliizie, maji klaudikéacie charakter bolesti v nohe resp. prstoch
nohy. PAO DK sa u diabetikov vyskytuje CastejSie nez u pacientov bez diabetes mellitus. Vo
Framinghamskej Studii boli napriklad intermitentné klaudikécie zistené u diabetikov 4 krat
CastejSie a u diabeticiek 6 krat castejSie nez u jedincov s normalnou latkovou vymenou. Gangréna
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sa vyskytuje 20 az 50-nasobne Castejsie u diabetikov, u ktorych sa uskutocnuje tiez 70 az 80 %
vsetkychamputécii (10). Dlhodobo zvysené koncentrécie glukdzy pri diabetes mellitus vyvolavaji
chorobné zmeny, ktoré sa prejavujii v roznych tkanivach, predovsetkym spojivovom. Pri diabete
dochadza k postihnutiu cievnej steny v roznych usekoch, ¢o sa manifestuje ako mikroangiopatia
(na rovni kapilar a im pril’ahlych usekoch) a makroangiopatia (na urovni tepnového rieciska).
Tieto zmeny su dosledkom metabolickej poruchy pri diabete, a preto sa povazuji za jeho neskoré
prejavy ¢indsledky. Podl’a sucasnych predstav je klI'i€ovym patogenetickym ¢initel'om oxidacny
stres. Dyslipoproteinémia spolu s hyperglykémiou pdsobia synergicky na oxida¢ny stres, ktor¢ho
produkty sa priamo podiel’aji na procese aterogenézy. To vysvetl'uje skutocnost’, ze postihnutie
cievnej steny u diabetikov, a to obzvlast’ s dyslipoproteinémiou, nastava ¢asovo ovela skor
generalizovand, obliterujica choroba tepnového systému, pri ktorej dochadza k variabilnej
kombindcii zmien v intime tepien, ktoré pozostavaji z fokalnej akumulacie lipidov, krvi akrvnych
produktov, spojivového tkaniva 1 kalciovych depozitov. Porusenim integrity aterosklerotického
platu fistirou, disrupciou ¢i ruptirou alebo ulceraciou fibrozneho krytu dochadza k jeho zmene
na tzv. instabilny, komplexny, komplikovany ateroskleroticky plat s tvorbou trombu, ¢o spolu
s vazokonstrikciou sposobuje rozny stupen dynamickej tepnovej obstrukcie. Aterosklerotické
urychl'uje postihnutie ciev, pricom tieto zmeny nastavaju skor a vyskytuju sa 2 az 4-krat Castejsie
nez u zdravej populdcie, takZe sa vyznamne zvySuje morbidita a mortalita, predovsetkym
u diabetikov 2. typu. Spolo¢nym faktorom v patogenéze bolesti a nekrézy pri PAO DK je
tkanivova hypoxia. Symptomom svalovej ischémie pocas fyzickej zat'aze st klaudikac¢né bolesti.
Je zname, Ze na vyvolani symptdmov sa zucastiji lokalne, regiondlne a celkové faktory,
ktoré ovplyviiujii prah bolestivosti, a Ze nie je tesna korelacia medzi zmenami klaudikacnej
vzdialenosti, hemodynamickym stavom a aktudlnym vyvojom obliteratného ochorenia.
Klinické symptomy PAO DK zavisia od rozsahu a lokalizacie postihnutia. ZhorSena
dodavka kyslika do nutritivnych koznych kapilar na trovni mikrocirkulacie je u diabetikov
sposobena predovsetkym poruchami jej autoregulacie, hemoreologickymi a metabolickymi
zmenami. Za fyziologickych podmienok je va¢Sina krvi pretekajiica koznymi kapildrami vyuzita
ku termoregulacii. Nutritivinymi koznymi kapildrami pretekd menej nez 10 % krvi. Pri kritickej
ischémii koncatiny diabetika dochadza k vyraznému znizeniu prietoku nutritivnymi kapilarami,
1 ked’ bol celkovy prietok krvi kozou predtym zvyseny. Tato porucha autoregulécie je jednou
zhlavnych pricin t'azkej tkanivovej hypoxie u pacientov s PAO DK. Mediokalcinéza sa vyskytuje
u 5-10 % diabetikov, ale az u 50 % pacientov s diabetickou nohou (11). Pri mediokalcin6ze sa
soli vapnika ukladajii do médie artérii, ¢im sa znizuje elastickost’ tepny. Preto sa zarad’uje medzi
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choroby so sklerotickou tendenciou i1 ked’ nepostihuje intimu a nevznikaju okluzivne prejavy.
Pri fyzikdlnom vySetreni s postihnuté tepny palpacne nepruzné, tvrdé. Tepna je rigidnd, nie
je ju mozné komprimovat’ manzetou tlakomeru a hodnoty distalnych tlakov su potom falosne
vysoké (ABI byva viac ako 1,3). Vysoky ABI (> 1,3) je sposobeny artériovou kalcifikaciou,
ktora spdsobuje nekompresibilitu artérii, kedy sa hodnotenie ABI stadva malo spolahlivym,
a preto by v diagnostike ischemického postihnutia mali byt’ pouZité iné vySetrovacie metodiky,
napr. meranie palcovych tlakov, transkutanna oxymetria, duplexnd sonografia. Vysoky ABI je
spol’ahlivym prediktorom pritomnosti artériove] kalcifikacie, ktord zhorSuje elasticitu postihnute;
cievy s naslednymi hemodynamickymi dosledkami. Ide o patologicky proces v cievnej stene,
ktory bol v minulosti podcetiovany. V sucasnosti sa ukazuje, ze sa moze vyvijat’ simultanne
s aterosklerotickym procesom, kedy st sklerotické zmeny difiiznejSie a dominantne periférne
lokalizované. Vyskyt artériovej kalcifikacie stipa s vekom a s pritomnostou inych pridruzenych
ochoreni (najcastejsie diabetes mellitus, oblickové zlyhdvanie, chronické zapalové ochorenia,
hyperparatyredza, hyperurikémia, nikotinizmus). Hoci patogenéza artériovej kalcifikdcie nie
je uplne vysvetlend, predpoklada sa, ze abnormalny metabolizmus mineralov, predovsetkym
hyperfosfatémia a hyperkalcémia v spojeni s nerovnovdhou medzi induktormi a inhibitormi
moduluje proces vedici k ukladaniu vapnika v cievnej stene. Pritomnost’ mediokalcindzy
znemoziuje hodnotit’ tlakovy index ¢lenok rameno vo vzt'ahu ku klinickému stavu, ked’ze
poskytuje faloSn¢ vysoké hodnoty. VySetrenie TcPO, nie je mediokalcindzou ovplyvnené
a je preto zvlast’ vhodnou neinvazivnou metddou, vyuZzitelnou u pacientov s DM, kde sa
mediokalcindza vyskytuje obzvlast’ Casto. U pacientov uz s prejavmi diabetickej nohy ma spravna
diagnostika zavaznosti periférnej ischémie, neuropatie a zhodnotenie d’alSich morfologickych
rizik a varovnych priznakov rozhodujice miesto pri vol’be optimalnej liecby. Zavaznost’ zmien
spdsobenych ochorenim cievneho systému dolnych kon¢atin mozno hodnotit’ jednak klinicky
a jednak pristrojovymi vySetrovacimi metodami.

Jednou z tychto vySetrovacich metod je transkutanna oxymetria. Transkutdnna hodnota
parcialneho tlaku kyslika (TcPO,) je dobrym indikatorom stupiia ischémie dolnych koncatin. Je
to neinvazivna vySetrovacia metoda, ktord ku stanoveniu transkutanneho parcialneho
tlaku kyslika (TcPO,) vyuziva princip polarografie. Akademik Jaroslav Heyrovsky bol
za tento objav oceneny v roku 1959 Nobelovou cenou za chémiu. Ako minimélna hodnota
TcPO, potrebna k uspesnému zhojeniu amputacnych kyptov sa udava 30 mmHg. Nase vysledky
z redlnej praxe to potvrdzuju (12). Samozrejme, ¢im vysSia hodnota, tym je ispeSnost’ zhojenia
amputacné¢ho kypta vyssia. V zavaznejsich Stadiach PAO DK sa zistuju vSeobecne nizsie
hodnoty TcPO, uz za bazalnych, pokojovych podmienok pri horizontalnej polohe DK, zatial’ Co
u pacientov s klaudikacnymi bolestami je TcPO, v porovnani so zdravymi osobami spravidla
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vyraznejsie niZsi iba pri elevacii koncatin alebo pri pracovnom teste (plantarnej a dorzalnej flexii
n6h). U niektorych pacientov s 'ahkym klinickym priebehom PAO DK nemusi byt bazalna
hodnota TcPO, pri horizontalnej polohe DK v porovnani so zdravymi jedincami signifikantne
znizend, obzvlast, ked’ pocas telesného pokoja nie je kyslikové zasobenie DK vyraznejSie
obmedzené. Viaceri autori dokazali, ze kolateralna cirkulacia moze za pokojovych podmienok
kompenzovat’ zhorSenie prekrvenia dolnych koncatin pri stendze alebo obstrukcii velkych ciev,
takze dodavka kyslika sa nemusi za tychto okolnosti odliSovat’ od zdravych osdb. U pacientov
s PAO DK méZe ich pasivna elevacia do 30° uhla vyvolat’ pokles TcPO, v porovnani s hodnotami
ziskanymi v horizontalnej polohe. Sledovanie zmien TcPO, poCas elevacie DK poskytuje
pridatn informaciu o stupni ischémie v postihnutej koncatine. Pracovnd skuSka (plantdrna
a dorzalna flexia v ¢lenkoch néh) indukuje u 0séb s ischemickou chorobou dolnych koncatin
11 a IV. 8t. klasifikacie podl'a Fontaineho signifikantny pokles TcPO, v porovnani s bazalnymi
hodnotami pri horizontalnej polohe DK. V klinicky tazSich Stadiach s pokojovymi bolest'ami
alebo nélezom trofickych zmien, je funkény test elevéacie koncatin Casto dostatocne priekazny
kutomuskularnym steal fenoménom, ktory sposobuje, Ze z povrchovych oblasti koncatiny sa krv
odvéadza do ischemickych svalov. Je zndma zavislost” zmien TcPO, od arteridlneho perfuzneho
tlaku, ktory v ischemickych podmienkach koncatin rozhodujicou mierou ovplyviiuje TcPO,.
Této senzitivita TcPO, na zmeny perfuzneho tlaku je vyuzitelna z klinického hl'adiska, ked’ze
koznd ischemia pri okluzivnych ochoreniach arteridlneho systému dolnych koncatin sa typicky
zist'uje pri perfuznych tlakoch pod 8 kPa (60 mmHg). Ked’Ze po tspeSnom revaskularizatnom
operacnom zakroku dochadza k podstatnému vzostupu TcPO, je jeho sledovanie klinicky
dolezitym prostriedkom ku hodnoteniu hemodynamického efektu zakroku (14). Osobitnou
indikaciou pouzitia transkutannej oxymetrie v klinickej praxi je urenie amputacnej vysky.
Hojenie amputacnych kyptov okrem hodndt TcPO, nepriaznivo ovplyvilujh aj in€ faktory, napr.
pritomnost’ infekcie (15). Predpokladom hojenia je dobré krvné zasobenie. Tkanivovy parcidlny
tlak kyslika v hodnote 3,99-5,32 kPa je nevyhnutny pre fibroblasticku proliferaciu, fibroblasticku
syntézu kolagénu a pre proliferaciu kapilar.

Zavery: Syndrom diabetickej nohy je typickym prikladom nevyhnutnosti interdisciplinarne;
spoluprace ako v diagnostike, tak i v liecbe. Z viacerych rizikovych faktorov vzniku a rozvoja
diabetickej nohy zohrava ddleziti Glohu okrem neuropatie, posobenia tlaku na plantu nohy
a znizenej kibovej pohyblivosti, tieZ ischémia koncatiny. Transkutanna oxymetria so stanovenim
TcPO, ma v diagnostike diabetickej nohy vyznamné postavenie, kedZe umoZztiuje stanovit’
a objektivizovat’ zdvaznost’ ischémie konCatiny. Ked'ze hodnoty TcPO, nie su ovplyvnené
pritomnost’ou mediokalcindzy, je tito metdda prinosna obzvlast u tejto skupiny pacientov, ked’
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UZ dopplerometrické vysetrenie na DK vykazuje arteficidlne vysoké hodnoty TK. Konecny
vysledok amputécii vzmysle zhojenia amputaénych pahyl'ov zavisi od viacerych faktorov,

evve

urcujlca stav perfuzie a oxygendacie tkaniv, potrebna k uspeSnému hojeniu operacnych ran
(amputa¢nych kypt'ov) sa povazuje hodnota 30 mmHg. Pomocou transkutannej oxymetrie je
mozné nielen identifikovat’ pacientov s ischémiou DK, ale priebezne, longitudinalne, sledovat’
tiez efekt terapie, ¢i uz medikamentdznej, endovaskularnej, chirurgickej, ako i kinezioterapie.
Vzhl'adom na nepriaznivu situdciu v pocte amputacii dolnych koncatin na Slovensku,
ako to ukazal medzinarodny register VASCUNET, je nevyhnutnd zdsadnd zmena
v pristupe ku tejto problematike. Problematika syndrému diabetickej nohy si vyzaduje
interdisciplinarnu  spolupracu, vytvorenie adekvatnej materidlno-technickej bazy,
personalne zabezpecenie a kreovanie centier pre diabeticku nohu (podiatrické centrd).
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EXISTUJE HRANICA PRE RADIOAKTIVNE ZIARENIE,
KTORE UZ NESKODI?

IS THERE A LIMIT FOR RADIOACTIVE RADIATION THAT IS NO LONGER
HARMFUL?

doc. RNDr. Stefan Hustava, PhD.
Fakulta zdravotnickych vied, Univerzita sv. Cyrila a Metoda, Trnava

Abstrakt

Clanok sa zaoberd charakteristikou prirodzeného radioaktivneho Ziarenia aj
s jeho jednotlivymi zloZkami. Potom sa venuje ochrane pre radioaktivnym Ziarenim.
Je charakterizovany pojem nizkej davky v suvislosti s bezpecnou ochranou pred
radioaktivnym ziarenim. St porovnané nestochastické a stochastické ucCinky ziarenia
pomocou nelinearneho prahového NL — T modelu a linearneho L — NT ) bezprahového
modelu. Pre urcenie a vysvetlenie hranice nakolko su nebezpecné nizke davky a ¢i
existuje nejakd hranica je podrobne rozobrata v diskusii o linearnych a prahovych
ucinkoch nizkych davok. V zavere su zhrnuté vsetky ,,pre a proti“ a vyhliadky do
budutcnosti.

Klucové slova: prirodzena radioaktivita, ochrana pred radioaktivnym Ziarenim, €o je
to ,,nizka davka, vztah medzi davkou a odozvou, stochastické a nestochastické ucinky
ziarenia, riziko nizkych davok Ziarenia.

Abstract

The article deals with the characteristics of natural radioactive radiation and its
individual components. Then it deals with protection against radioactive radiation.
The concept of low dose is characterized in connection with safe protection against
radioactive radiation. Non-stochastic and stochastic effects of radiation are compared
using the nonlinear threshold NL — T model and the linear L — NT ) thresholdless model.
To determine and explain the limit of how dangerous low doses are and whether there
is any limit, it is discussed in detail in the discussion of linear and threshold effects of
low doses. In the conclusion, all the “pros and cons” and prospects for the future are
summarized.
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Keywords: natural radioactivity, protection against radioactive radiation, what is “low
dose”, dose-response relationship, stochastic and non-stochastic effects of radiation, risk
of low doses of radiation.

Uvod

Pri skiimani ¢i uz neionizujuceho, alebo ionizujiceho Ziarenia musime sa zamerat’ na
vel'kost’ hodnotu, treba zaviest’ veli¢inu jednotky, metodiku merania ... ?

Co je to skodlivé Ziarenie, ktoré nepriaznivo pdsobi na l'udsky organizmus? Je nejaka
hranica ked’ uz ziarenie moze byt skodlivé, alebo je to bezhrani¢né a moéze uz aj jedno
gama kvantum, beta , alfa Castica, alebo neutrén sposobit’ zdravotné problémy.

Vseobecne mozno povedat,, Ze radioaktivne Ziarenie RZ je ionizujiice. Interakcia
ionizujuceho Ziarenia so zivymi systémami sa riadi tymi istymi fyzikdlnymi zdkonmi
ako interakcia rddioaktivneho Ziarenia s nezivou hmotou. Rozdiel je v tom, Ze biologické
systémy maju vysoky stupeni hierarchickej organizicie, tj. ich jednotlivé jednotkové
objemy maju funkcne znacne rozdielne postavenie, takze dosledky ovplyvnenia toho,
alebo oného jednotkového objemu sa mozu zasadne lisit'. Dalsou $pecifickostou Zivych
systémov je schopnost’ reparacie, upravy (napravy) poskodenia. Reparaéné procesy
v zivych sustavach su aktivne deje naprogramované v genetickej vybave buniek.

V ¢lanku je analyzovany vztah medzi ddvkou a odozvou radioaktivneho Ziarenia na
Pudsky organizmus. Je vysvetleny pojem nizkej davky v radiobioldgii a dozimetrii a je
porovnavany nelinearny prahovy model s linedrnym neprahovym modelom. Zaverom je
nacrtnuty smer mnohostrannej diskusie v zavislosti od urovne vyvoja a stupna znalosti
v oblasti zdravotného poskodenia I'udského organizmu vplyvom radioaktivneho ziarenia

[11, [2], [3].

1. RADIOAKTIVITA

Radioaktivita je jav vyskytujuci sa v prirode. Ur¢ité prvky su prirodzene nestabilné,
pricom spontanne uvolnuju rézne formy energie vo forme radioaktivneho Ziarenia.
Toto spontanne uvolnovanie energie nabitych Castic a Ziarenia sa nazyva radioaktivita.
Radioaktivita je vo vSeobecnosti povazovana za negativny faktor zivotného prostredia,
ktory poSkodzuje zdravie Zivych organizmov. Je vSak menej zndme, Ze na celkovej
expozicii ¢loveka ionizujucim Ziarenim sa najvyznamnejSie podielaju prave prirodné
zdroje.
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Su to hlavne prirodné radionuklidy s dlhym polcasom rozpadu — uran #®U
a torium 2Th a ich dcérske produkty radioaktivnej premeny, ktoré st trvalo pritomné
vo vsetkych zlozkach zivotného prostredia; v horninach, vo vodach a v ovzdusi.

Prirodzena radioaktivita

Urcité mnozstvo prirodzenej radioaktivity posobi vSade okolo nas. VSetky zivé
organizmy, vratane nds l'udi, s Ciastocne radioaktivne, pretoze i taky prvok, ktory je
zékladom vSetkych organickych molekual - uhlik — existuje aj v rddioaktivnej forme
a vyuziva sa na datovanie, urCovanie veku materidlov. Takmer vSetky predmety
vyskytujuce sa na Zemi su Ciastone radioaktivne, vyplyva to z ich zlozenia. Od
mineralov a hornin cez pddu az po vodu.

Prirodzena radioaktivita vuzko suvisi nizkymi davkami ionizujuceho Ziarenia, preto
sa budeme tejto otazke podrobnejsie venovat. Samozrejme aj prirodzend radioaktivita
modze byt do urcitej miery Skodliva. Tomuto Ziareniu (pozad’ové) sa hovori ,,pozadie*
a jeho intenzita zavisi na konkrétnom mieste, pritom ale priemerna ro¢na davna zostava
nemennd. Najvacsi podiel na tomto ziareni ma plyn radon, ktory vznika predovsetkym
pri rozpade radioaktivnych latok a sprevadzany najmi napriklad v loziskach uranove;j
rudy. Prehlad prispevkov jednotlivych zloziek k celkovému prirodnému ionizujicemu
ziareniu na zemi mdzeme zhrnut' do nasledujicich dét: Radidcia ovzduSia 53 %,
terestrialne ziarenie z povrchu zeme 13 %, kozmické ziarenie 11 %, interné vnutorné
ziarenie 11 %, lekarske vySetrenia 9 %, ostatné 3 %. Treba poznamenat, Ze niektoré
prispevky mozu byt’ ¢iastocne zavislé od lokality.

KOZMICKE ZIARENIE. Tvoria ho nabité aj neutrélne &astice a Ziarenie gama,
ktoré k nam prichaddzaji z vesmiru. Na zemsky povrch z toho dopadé len sekundarna
zlozka, tvorend najma elektronmi a miénmi. Této zloZka nepredstavuje Ziadne zvlaStne
nebezpedenstvo pre Zivé organizmy. ,,Skodliva“ primarna zlozka sa, nastastie, pohlti
uz vo vrchnych vrstvach atmosféry. Atmosféra teda tvori akysi ,,ochranny plast* nad
zivotom na Zemi. Prispevok tohto zdroja zavisi hlavne od nadmorskej vysky a od
zemepisnej (resp. geomagnetickej) Sirky; vo vicsich vyskach a Sirkach dosahuje vyssie
hodnoty.

RADIACIA OVZDUSIA. Této je jednak prirodzeného, jednak umelého povodu.
Prirodzené radioaktivita ma povod v premendch radioaktivnych prvkov (urdn, torium
a pod.) obsiahnutych v zemskej kore. Tieto prvky v plynnej faze difunduji cez
podne kapilary do ovzduSia a d’alej sa rozpadavaju ako ¢leny urdnového a toriového
rozpadového radu. Velké mnozstvo sa dostava do ovzduSia aj spalovanim fosilnych

13



Slovak Journal of Health Sciences 2026, ro¢. 17, ¢. 1

paliv, pouzivanych v priemysle a na vykurovanie budov. Dalsie prirodzené radioizotopy
vznikaji vo vzduchu aj pésobenim primdrnej zlozky kozmického Ziarenia, a to jadrovymi
reakciami s atbmami dusika a kyslika. Takto vznikaju napr. jadra radiouhlika 14C , tricia
3 H alebo berylia 7 Be; pouziva sa pre ne tiez ndzov kozmogénne radionuklidy. Umela
radioaktivita sivisi so Stiepnymi produktami, vznikajucimi pri skusSkach jadrovych
zbrani a pri prevadzke jadrovoenergetickych zariadeni, ako st jadrové reaktory a zavody
na regeneraciu jadrového paliva. Stiepne produkty, pochadzajice z urdnu a pluténia,
sa dostavaji do atmosféry, odkial pomaly padaju na zem ako tzv. ,radioaktivny
spad®. Nestabilné nuklidy sa tu mo6zu udrzat’ niekol'’ko mesiacov, ba aj rokov. Umelé
radioizotopy sa takto stali permanentnou zlozkou zivotného prostredia. Kontaminacia
z tohto zdroja bola najvicsia na zaciatku 60. rokov, teda pred vyhlasenim moratoria
na pokusné jadrové vybuchy v atmosfére. V atmosfére sa celkovo nachddza viac ako
200 typov radioizotopov. Cast’ tychto prvkov ostava v plynnej forme, viacsina sa viak
v pevnej faze zachyti na Ciastockach prachu rozptylenych vo vzduchu a vytvéra tzv.
,»kozmické aerosoli. S tym suvisi aj ich rozdielny ucinok na organizmy. Zatial’ Co plyny
sa zdrzia v plicach kratky cas, aerosoli sa zachytia v dychacich cestach. Naviac sa mozu
hromadit’ v biologickych Strukturach (kosti a pod.) a takto pdsobit’ ako dlhodoby zdroj
ziarenia. Z tohto hl'adiska su zvIast’ nebezpecné 90Sr a 37Cs, ktorych polcasy rozpadu
su 28, resp. 30 rokov.

TERRESTRIALNE ZIARENIE. Je to radioaktivne vyzarovanie zemskej kory. Poda
a horniny totiz obsahuju prirodné radionuklidy, ktoré vznikli este pri vzniku Zeme ako
planéty a vzhl'adom na dlhé pol¢asy rozpadov (radovo miliardy rokov) sa tu este udrzali.
St to prvé ¢leny uranového a toriového rozpadového radu a ich dcérske produkty.
Vynimocné postavenie tu pritom patri radonu 222Rn, ktory vznikd pri alfa-premene
radia a je vyrazne zastupeny aj v stavebnych materialoch, napr. betone. Okrem toho sa do
zemskej kory vsakovanim c¢iasto¢ne dostavaju aj rddionuklidy (Cast’ z nich je umelych)
z atmosféry, ktoré sem vnikaja pri dazdovom vymyvani aerosolov.

INTERNE ZIARENIE. Rédioizotopy sa nachadzajo i v samotnych Zivych
organizmoch, a to vo vSetkych orgdnoch a tkanivach. Dostavaju sa sem u zivocichov
konzumadciou potravy (vratane pitnej vody) a vdychovanim ovzdusia, u rastlin
dychanim, depoziciou aerosolov na listoch a plodoch, ale hlavne nasdvanim z pddy.
Niektoré radioizotopy su dokonca rozpustné vo vode, takze sa 'ahko mo6zu zacastiovat’
na transportnych javoch v hydrologickych systémoch. Najvécsie zastupenie tu maju
izotopy 3 H, 14C, 40K, 87Rb, 222Rn a 226Ra.
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LEKARSKE APLIKACIE. Patria medzi umelé zdroje ozarovania. Okrem znameho
rontgenového Zziarenia su to aj radioizotopy, pouzivané v diagnostike (napr. pri
pocitacovej tomografii) a v radioterapii.

OSTATNE ZDROIJE. Sem zaradujeme dalsie umelé zdroje, ako su napr. TV-
obrazovky a monitory, svietiace ciferniky na pristrojoch, d’alej zavody na regeneraciu
jadrového paliva, pristroje a zariadenia vo vede a vyskume (radiacné analyza, radiacna
genetika, jadrova defektoskopia) a pod.

PRIRODZENE RADIACNE POZADIE. Pod tymto pojmom sa zvykne oznadovat
suhrn prvych troch faktorov, t.j. prispevok kozmického Ziarenia, radioaktivity ovzdusia
a terrestrialneho Ziarenia; tvoria totiz az vySe 80 % celkovej radiacie, ktorej je vystaveny
zemsky povrch. Prislusna hodnota davkového ekvivalentu sa pohybuje pre rzne lokality
v Sirokom rozmedzi — zhruba od 700 do 3000 uSv/rok [4]. [5]. Podrobnejsie aj namerané
udaje moZeme najst’ aj v literatare [6].

2. OCHRANA PRED RADIOAKTIVNYM ZIARENIM (RZ)

Z pohl'adu zakona o verejnom zdravi sa vSak za ionizujuce Ziarenie poklada Ziarenie
od vInovej dizky 100nm a krat$ou, teda ekvivalent energie fotonu 12,5 eV.

Vychadza zo vSeobecne znameho principu ALARA (od angl. ,,As low as reasonably
achievable* — tak malo, ako sa da rozumne dosiahnut), pripadne ALARP (od angl. ,,As
low as reasonably practicable®) je princip prace, pouzivany najma pri praci s ionizujicim
ziarenim, kde kazdy ¢lovek a najméd pracovnik, ktory sa styka s radiaciou, jej ma byt
vystaveny ¢o najmenej [7] .

Systém ochrany

* Princip odovodnenosti — riziko je primerané uzitku / potrebnosti.

* Princip optimalizdcie — oziarenie udrziavat’ na takej nizkej Grovni ako je mozné
rozumne dosiahnut’.

* Princip limitovania — nesmie oziarenie pracovnikov aj obyvatelov prevysit
stanovené limity oZiarenia. (Limit oZiarenia pracovnikov je 20 mSv za rok, limit
pre oziarenie obyvatel'a zdrojmi ionizujiceho ziarenia je 1 mSv za rok. Prirodné
a lekarske oziarenie sa nezaratava).

Ziakladné pravidla na obmedzenie oZiarenia

* Cas — Cim kratSie trvd expozicia, tym nizsia je davka (dobra priprava, spravne
nastroje, nacvik ¢innosti, efektivne vyuzit’ cas).
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* Vzdialenost — Ziarenie klesa s druhou mocninou vzdialenosti (spravne naplanovanie
¢innosti).
* Tienenie — trvale zabudované tienenie moze byt’ doplnené dodatocnym / doasnym
tienenim, ak je to efektivne a zmysluplné (tienenie, prip. absorpcia Ziarenia).
Pre ¢loveka neexistuje “pripustna hodnota” radioaktivity ako taka, ale existuji limitné
davky Ziarenia
m BeZna populicia: Ro¢ny limit je zvy€ajne okolo 1 mSv (milisievert), ale
prirodné pozadie (radon, kozmické Ziarenie) predstavuje aj 2-3 mSv.
m Pracovnici v jadrovom priemysle: Limit je 20 mSv za rok (priemerny 5-rocny
priemer), s maximom 50 mSv v jednom roku.
* Prahova hodnota pre chorobu z oZiarenia:
m 2-6 Gy (Gray): Mo6ze sposobit’ 50 % tmrtnost’ v priebehu 30 dni (ak nie je
lieCena).
m Vysoké davky: Davky nad 10 Gy st v podstate smrtel'né, aj pri okamZite;
liecbe.

CO JE TO ,,NiZKA DAVKA“?

Malé davky, alebo nizke davky uzko suvisia s trovitou hranice kedy nejaka davka
mdze byt Skodliva. VSeobecne davka, davkovy ekvivalent ionizujiceho Ziarenia bola
diskutovana v [8] .

Pojem nizkej davky sa pouziva pri pozorovaniach v epidemioldgii, bunecnej
radiobiologii a mikrodozimetrii. Vo vSetkych tychto oblastiach je Groven nizkej davky
malo odlisny.

Vychadzajuc z epidemiologickych idajov, kde boli analyzované pripady ked’ oziarenie
sposobuje aj vyskyt rakoviny, viaceri autori maju stthlasny nazor, Ze nizka davka je pod
200 mGy [9], [10], [11]. Redlny prah by sa mohol objavit’, ked’ laten¢né perioda je
dost’ dlha v porovnani so zivotnost'ou jednotlivca. Pri oziareniach z nizkej davky neboli
vyvolané ziadne G¢inky na zdravie organizmu. Samozrejme tato hranica je zna¢ne pod
urovitou vzniku rakoviny, lebo frekvencia vyskytu rakovinovych pripadov ziskanych
extrapolaciou rizik od vysokych davok k nizkym nie je opravnena. Urcité bunecné reakcie
ako DNA — reparacné procesy, chromozomové aberacie, mozno pozorovat uz medzi
10 az 100 mGy technikou vzoriek roznej citlivosti. Preto tento davkovy rozsah moZno
povazovat’ zanizky. VSeobecne, davky spdsobujice plntareparaciu bunkovych poskodenti,
alebo zmien, mozno povaZovat’ za nizke davky v bunecnej bioldgii. V mikrodozimetrii
nizka davka je definovana, ked’ 20 % buniek v tkanive je zasiahnutych [12]. L-NT model
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je vhodny pre vladne tGcely ako nastroj na oceniovanie rizik, ale nie je overeny vedecky,
alebo Statisticky v epidemioldgii [13]. Treba povedat’, Ze biologickd odozva zavisi
nielen od davky, ale aj od davkového prikonu. Pri nizkych davkach klesajuce davkové
prikony sposobuji mensie biologické poskodenia, preto ICRP zaviedol DDREF faktor
(dose — dose rate effectivnes factor : davkovo — davkovo prikonovy ucinnostny faktor).
Ako hodnota nizkeho prikonu davkového ekvivalentu 0,1 mSv za minatu pre slabo
ionizujuce ziarenie bola ur¢ena odbornikmi UNSCEAR-u [9]
Prikon dédvkového ekvivalentu prirodného pozadia je v rozsahu 1 az 3 mSv za rok.

3. CHARAKTERISTIKA HLAVNYCH VZTAHOV MEDZI DAVKOU

A ODOZVOU

Biologické ucinky ionizujiceho Ziarenia v radia¢nej ochrane mozno rozdelit’ do
dvoch zékladnych kategorii: nestochastické (deterministické) a stochastické.

Nestochastické (deterministické) u€inky sa vyskytnu, ked’ nad ur€itym prahom urcity
vysoky davkovy ekvivalent (nad 500 az 1000 mSv) je absorbovany v tkanive, organoch
sposobujuc odumretie vel'kého mnozstva buniek a nésledne poskodi tkanivo, alebo
funkcie orgadnu hned’ po oziareni. Vaznost ujmy v zavislosti na absorbovanej davke je
zrejmy z tvaru s — krivky (charakter narastania déky) ako rézne syndromy ochorenia
z radiacie, tj. poskodenie kostnej drene, érevné-zazivacie, a i.[14]. Uginky je mozné
detekovat’ laboratornymi a klinickymi vySetreniami.

Stochastické ucinky sa mézu vyskytnut’ nasledkom nizkych davkovych ekvivalentov
(menej ako 100 az 200 mSv). Pravdepodobnost’ narastania nasledkov narastanim a vztah
medzi davkou a u¢inkom sa predpoklada, ze je linearny. Teda neexistuje pre tieto deje
nejakd prahova davka a urcité riziko — aj ked’ ve'mi malé — mozno prisudit’ nejake;j
malej davke.

Také oneskorené uc¢inky by mohli spdsobit’ vyvoj rakovinovych ochoreni aj dedi¢nymi
nasledkami. Treba poznamenat’, Ze v 'udskej populacii dedi¢né ucinky by nemohli byt
detekované, len ak u potomkov velkej populacie (prvé dve generacie), ktori prezili
nasledky atomovej bomby. Moznost’ dedi¢nych zmien je zndmy z experimentalnych
pozorovani v radiacnej biologii.

Model na ocenenie zdraviu Skodlivych deterministickych (nestochastickych) t¢inkov
je nelinearny prahovy NL — T (non — linear — threshold) model, ale pre stochastické
ucinky je linearny L— NT (linear — non threshold ) bezprahovy model. Vznika tak otazka
nizkych déavok, ¢i pri pouziti L — NT bezprahového modelu je opravnené a pripisovat
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nizkym davkam urcité zdravotné rizikd. Vykonajme stru¢né porovnanie tychto modelov
v nasledujucom.

Zasadné argumenty proti L — NT modelu

Argumenty proti L — NT modelu moZno zhrnit' do nasledujucich netplne

vycerpavajucich bodov:

—Pod uroviiou davkového ekvivalentu 200 mSv sa neobjavili vo vyznamnom
zvySenom pocte pripady rakoviny u l'udi, ktori prezili udalost’ zhodenia atémove;j
bomby

— Nijaké vysSie riziko sa nezistilo v oblastiach s vysokym prirodnym pozadim 3 az 10
krat vy$sim, neZ priemernd pozad’ova Uroven

— Karcinogeneza nie je kinetickym procesom prvého radu tj. zasah bune¢nych génov
na citlivych miestach, alebo maligné transformacie jednej, alebo niekol'’kych buniek
nemusi viest’ nutne ku klinickému prejavu rakovinového ochorenia

— Redlny prah by sa mohol objavit, ked laten¢na peridda je dost’ dlha v porovnani so
zivotnost'ou jednotlivca.

— Pri oZiareniach z nizkej davky neboli vyvolané Ziadne Gi€inky na zdravie organizmu,
L — NT model je vhodny pre vladne ucely ako néstroj na ocenovanie rizik, ale nie
je overeny vedecky alebo Statisticky v epidemiologii.

Zasadné argumenty pre L — NT model

Argumenty v prospech tohto modelu, aby bol nad’alej udrzatel’ny pre ocenenie

rizik su nasledujuce:

— Linearita v ur¢itom slova zmysle v radiobiologii je od nepaméti znama a doteraz to
potvrdzuju experimentélne vysledky na vinnych muskach.

— Pre stochastické ucinky L — NT model je pouzivany aj odporacany ICRP a Siroko
aplikovany pri oceniovani zdravotnej ujmy na organizmoch.

— V bunecnej radiobioldgii pri pozorovani preZivajucich buniek v kulture, formacia
cytogenetickych aberdcii a mutacii sthlasi s modelom linearneho vztahu
davky a odozvy, alebo s linearno-kvadratickym vztahom davky a odozvy, ked’
experimentalne vyskumy siahaju k vys$sim davkam, napr. obyc¢ajne nad 1 Gy [14]

—Posledné tudaje ukazuju vyznamny ndrast rizika rakoviny Stitnej zlazy, pfs
a malignaciu naslednych oZiareni v tehotenstve aj v rozsahu davok 10 az 100 mGy
[15]

— Aj medzi prezivajucimi udalost’ atbmovej bomby riziko rakoviny stipalo nad 100
mQ@y, preto je zrejmé , ze riziko pod 100 mGy je skutone malé [16]
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— Medzi likvidatormi ¢ernobyl’skej havarie boli pozorované do roku 1995 maligné
tumory traviaceho systému. Priemerna dadvka skiimanych jedincov bola 108 mGy
[17]

4. NAKOIKO NEBEZPECNE SU NiZKE DAVKY?

Diskusia o linearnych a. prahovych ucinkoch

Pred takmer piatimi storociami sa popredny eurdpsky fyzik Paracelsus vyjadril, Ze
v lekérstve “davka vyvolava ucinok®. Teraz naozaj vieme, Ze takmer neexistuje ziadny
environmentalny Cinitel’, ktory vo vysokych davkach nie je nebezpecny — aj ked’ moze
byt’ prospesny alebo dokonca zivotne dolezity pre zdravie pri nizkych davkach. Je
stale jasnejSie, ze Cinitel’ “ionizujuce ziarenie®, produkujuci reaktivne kyslikové druhy
neodlisite'né od normalneho metabolizmu, nie je vynimkou z tohto pravidla — na rozdiel
od teraz prevladajuceho oficidlneho hodnotenia radia¢ného rizika od nizkych davok.

Ohrozenie

Samozrejme niet pochyb o ohrozeni z radiatnych davok v rozsahu vela Grayov,
zvlast pri celotelovej expozicii vysokym davkovym prikonom. Okrem takychto
vysokych oziareni banikov a radiolégov v minulosti, bolo zvySenie rakoviny medzi
tymi, ¢o prezili japonské atdbmové bombardovanie, asi 5% a asi 30 I'udi zomrelo za 12
rokov po Cernobyle na symptoémy oZiarenia a na rakovinu §titnej zl'azy vyvolani RZ.
Nie su v8ak dokazy akéhokol'vek zvySenia genetickych G¢inkov u l'udi, ani u tych, ¢o
prezili atdbmové bombardovanie , HiroSima, Nagasaki.

Dominujuca uloha studii japonskych osob, ktoré prezili, je pre stanovenie limitov
nizkych davok predmetom vaznych pochybnosti. Tu i§lo o expoziciu vysokymi davkami
a davkovymi prikonmi, komplikovani dominujiicimi zraneniami teplom a tlakom,
emocnym stresom, zlyhanim socialnych a zdravotnickych sluzieb. Tato situdcia je —
podobne ako v baniach — tazko porovnatel'na so Zivotom na pracovisku alebo doma.

Ani po Cernobyle nebolo zistené Ziadne zvysenie genetickych ani somatickych
abnormalit (okrem takmer vzdy lieCitel'nej rakoviny Stitnej zI'azy spdsobenej oZiarenim
jodom 131, kratky polcas rozpadu).

Po desatrociach starostlivého vyskumu neboli zistené¢ ziadne abnormality, napr.
zvyseny vyskyt rakoviny, defekty pri narodeni alebo skratenie l'udského Zivota v Cine,
Brazilii, Indii, Irane, atd’., kde po dobu mnohych generacii zilo vela 'udi na urovniach
prirodného pozadia, ktoré prekracovalo priemernt hodnotu (asi 2 mSv) desat’krat i viac.
Naopak vo vedeckej literatire je vela clankov o skuto¢nom zniZeni poctu rakoviny pri
miernom zvySeni prirodzenej Grovne oziarenia.
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Medzi dobre zndme patria Stadie B. Cohena, ktory overoval oficidlnu linedrnu
bezprahovu hypotézu (LNT) na zdklade oziarenia obyvatel'stvaradonom v 1 600 okresoch
v USA reprezentujicich 90% obyvatel'stva a zistil vyrazné znizenie rakoviny plic so
zvySenim urovni radonu namiesto predpovedaného zvySenia. Radon v domécnostiach
sa tak naozaj moze stat’ kIi¢ovou skuskou LNT.

Stadie potvrdzuja takéto vysledky aj z inych Gasti sveta, napr. nefajéiarky v byvalych
banickych oblastiach Vychodného Nemecka mali menej ako polovicu pripadov rakoviny
pl'ic nez v oblastiach s nizkou troviiou radonu.

Stadie americkych radiobiolégov o Gginkoch rontgenového a gama Ziarenia na
rakovinu pltc potvrdzuja, ze “dokazy Ziadneho rizika vzniku rakoviny pl'ic a dokonca
negativneho rizika, pri malych davkach oziarenia su v rozpore s linearitou LNT*

Podobne ako v HiroSime a Nagasaki (kde bol ndhodou tiez zisteny pociatocny
negativny trend vzniku leukémie s prahovou hodnotou 0,2 Gy), zatemnujlice faktory
v udajoch o banikoch, ako je vdychovanie minerdlneho a toxického prachu z rudy,
dusikaté plyny z vybuchov, vyfukové plyny, silné fajcenie, atd. neumoziuju preniest’
tieto udaje na radon v osidleniach.

Zlozitost’

Zaciname chapat’ zlozité biochemické a biofyzikdlne procesy na bunkovej
a molekuldrnej Urovni, ktoré so zvySovanim davky oziarenia vysvetluji pociatocné
biopozitivne a aZ potom dominantne bionegativne u€inky. Zrejme st na mierne zvysenych
urovniach oziarenia povzbudzované opravné a obranné mechanizmy. Niektoré z tychto
ucinkov sa daju vysvetlit' dobre prebadanou adaptivnou odozvou (znizena radiacna
citlivost’ organizmov po predchadzajicom oziareni), comu sprava UNSCEAR niekol’ko
sto odkazov na literaturu, aj ked’ iné treba este Studovat’.

Linearnost’

Napriek tomu, ze neexistuji dokazy Skodlivych zdravotnych ucinkov oZiarenia
v Sirokom rozsahu prirodnej expozicie alebo mierne nad fnou, mimovladne organy
expertov rozhodli v prospech extrémne konzervativneho pristupu LNT a s nimi tzko
zviazanej koncepcie kolektivnej davky, napr. ICRP 1990, po ¢om nasledovali eSte
obmedzujtcejsie vladne odporaéania, napr. Smernica EU, ktoré sa ¢oskoro stali v Eurdpe
pravne zavazné.

Tato koncepcia, povodne myslend pre zjednodusSenie uctovnictva za obmedzenych
podmienok, sa pre nadmerne opatrnych regulatorov stala filozofiou “jeden elektron Ta
moZe zabit™.
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Tymto spésobom, v podstate ndsobenim nuly nekone¢nom, boli na severnej pologuli
oficidlne vypocitané tisice alebo desiatky tisic “dalSich pripadov cernobyl’skych
rakovin®“. V Nemecku sa rocne vynalozi viac ako 100 000 Eur na vylucenie jedného
manSievertu, pricom na individualnej Grovni sa to prejavi znizenim o 0,00001 Sv za
rok (Cize asi o 0,5% priemernej prirodnej expozicie), napr. na vylucenie “rizikového*
radonu pri sanacii banskych oblasti alebo pri dekontamindcii jadrovych zariadeni.

Prekazky

Bohuzial’ hladkym a rychlym zmenam stoja v ceste niektoré vazne prekazky, napr.:

m Vyznamna Cast’ jadrového priemyslu vaha podporit’ Gsilie proti LNT, lebo
veri, ze by to bolo zdiskreditované ako lobisticky postoj na obhajobu zrejmych
vlastnych zaujmov.

m Ind dost’ velka cast’ jadrového priemyslu je komeréne angazovana vo
vyrad’ovani, sanécii, sluzbach a pristrojovom vybaveni pre radia¢nu ochranu
a iné prislusné ¢innosti a ma teda pevné zdujmy “udrziavat’ radiacné ohrozenie
nazive®.

m Viaceri vedci, ktori by boli kvalifikovani na vyjadrenie nézorov “proti
establishmentu®, to radSej urobia iba sukromne, lebo sa obavaju osobnych
alebo profesionalnych nevyhod, ak sa zisti, ze plavaju proti pradu. Ini nemaji
inStitucionalnu podporu na G¢inné opatrenia.

m Aj keby existovala dohoda o potrebnych zmendch, bol by to pomaly
a tazkopadny proces na realizovanie regulacnych postupov, najméd ak to
vyZaduje medzinarodnu harmonizaciu.

Samozrejme by bolo vysoko nefér vinit' vazenych vedcov v roéznych narodnych
1 medzinarodnych poradnych orgdnoch pre radiaént ochranu z toho, o sa stalo s ich
dobre uvdzenymi a vel'mi konzervativnymi odporiacaniami pocas dlhého zostupu tychto
odportucani do narodnych predpisov a praktickych realizacii. Bohuzial tie najddlezitejSie
slova v principe ICRP ALARA (tak nizke, ako sa da rozumne dosiahnut’ so zohl'adnenim
vSetkych socidlnych a ekonomickych faktorov) sa ¢asto ignoruju a z ALARA sa stava
“tak nizke, ako je mozné dosiahnut’ za akikol'vek cenu®.

Zdaé sa teda, ze najsurnejsie z hl'adiska prinosov pre daiiovych poplatnikov, ako aj pre
mierové¢ vyuZitie Ziarenia vratane jadrovej energetiky, je potreba znovu posudit’ prinosy
anaklady s porovnanim hypotetickych rizik od malych davok oziarenia s inymi realnymi
rizikami od prirodnych udalosti i od ¢innosti ¢loveka. Financie na kontraproduktivnu
nadmernt ochranu by sa mohli lepSie vyuzit’ na rieSenie vaznych problémov verejného
zdravotnictva v rozvinutych krajinach a zrejme este ovela lepsie v rozvojovych.

21



Slovak Journal of Health Sciences 2026, ro¢. 17, ¢. 1

Etika

Kontroverzia o LNT je aj otazkou etiky. Kolko by mala spolo¢nost’ zo svojich
obmedzenych finan¢nych a l'udskych zdrojov venovat’ na d’alSie zniZovanie “rizika®,
ktoré ak vobec existuje, je tak malé, Ze ho nebolo mozné preukazat’ za desatrocCia
vyskumu na celom svete? A kolko Skody sa urobi podporovanim radiofébie, od
odmietania lekéarskeho vyuzitia ziarenia a ozarovania potravin, az po zalezitosti svetovej
klimy?

ZAVER

Hypotéza linearnej extrapolacie z vysokych na nizke davky oZiarenia bez
akéhokol'vek prahu je stale viac spochybniovana z radiobiologickych, epidemiologickych
1 socialnoekonomickych a etickych dovodov. Je potrebnd vedeckd analyza prinosov
a nakladov vychadzajica zo skuto¢ného rizika v porovnani s inymi prirodzenymi
a civilizacnymi rizikami. Tato analyza by pravdepodobne viedla k podstatnému zvySeniu
dovolenej trovne “umelych® davok oziarenia, k vel'kému znizeniu nédkladov a k SirSiemu
prijimaniu vyuzitia Ziarenia vratane jadrovej energetiky.

Dosledné rozliSovanie stochastickych a nestochastickych ucinkov ulahcuje riesenie
otazok praxe ochrany pred ziarenim i otdzok liecebno-preventivne;j starostlivosti. Na
druhej strane treba poukazat’ nato, Ze toto rozdelenie je do istej miery len didaktické. Pri
oziareni tkaniva a orgdnov ¢loveka sa sti¢asne rozvijaji bunecné zmeny, ktoré by mohli
viest’ k obidvom typom ucinkov. Zalezi na podmienkach oziarenia, charakteru terCovych
tkaniv 1 casovom faktore, ktora konkrétna chorobna zmena v danej dobe je pre zdravotny
stav postihnutého urcujica. Obyvatelia HiroSimy a Nagasaki boli bezprostredne po
atdbmovom utoku ohrozené nestochastickymi ti¢inkami. U tych, ktori prezili, vystupuja
v oneskorenom obdobi ako vyznamné predovsetkym ucinky stochastické. Podobné je
to aj v inych pripadoch, ked’ dochadza k jednorazovému oziareniu s velkymi davkami
(niekol’ko Gy az desiatky Gy) a potom nastupuje oziarenie na urovni len niekolko
nasobku prirodného pozadia.

Velkosti prirodzeného radia¢ného pozadia zavisia okrem iného od nadmorskej vysky
a geomagnetickej Sirky. Pretoze kozmické ziarenie je na tak malom tizemi rozptylené
zhruba rovnomerne a aj rozdiely v nadmorskych vySkach st malé, rozdiely medzi
jednotlivymi meracimi stanicami siivisia najmé s rozdielnymi vlastnost'ami geologickych
podlazi. Priebehové varidcie zasa stvisia s ¢asovymi varidciami kozmického Ziarenia
a Cistotou ovzduSia; napr. po dazdi st radioaktivne aerosoli ,,ubité” dazd’ovymi
kvapkami k zemi, ¢ast’ z nich dokonca vsiakne do pddy. Za zmienku stoja aj d’alSie
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zistené skutocnosti. Stredné hodnoty davkovych ekvivalentov sl u nds pomerne malé,
tvoria len asi polovicu az tretinu hodnot, bezne povazovanych za Standardné. O fom, Ze
prispevok jadrovych elektrarni je maly, svedci aj fakt, Ze oblast Jaslovskych Bohunic sa
nelisi od inych oblasti.

Na jednoduchom predpoklade linedrneho vzt'ahu davky a ucinku je zalozené
i odvodenie a pouzitie koeficientov rizika. I ked’ ide o zjednodusujuci predpoklad,
vychéadza celkom z fyzikalnych a radiobilogickych poznatkov a neodporuje im, ani radu
konceptov, ktoré tieto tdaje interpretujii. Predpoklad bezprahovej zavislosti nemozno
vylacit’ — nemozno vylucit', ze uz jeden akt ionizacie a depozicie energie vo vyznamnom
mieste v bunke moze dat impulz k retazi reakcii vyustujucich v gametach alebo
vznik nadorového ochorenia. Nemodze byt pochybnost’ o existencii uc¢inkov, ktorych
indukcia je imern4 davke. Obecny vzt'ah davky a G¢inku ( E=& +B >, kdeaajbsu
konstanty), ktory je v stlade s radom radiobiologickych teorii, i ked’ je mechanizmus
ucinkov rozdielne vykladany, zahfia aj linedrnu komponentu prevladajtcu pri nizkych
davkach, ktoré st predmetom zadujmu ochrany pred ziarenim. Kvadraticky ¢len prevlada
pri vysSich davkach.

Od predpokladu priamej umernosti davky a ucinku v oblasti ddvok zaujimajucich
ochranu pred Zziarenim, treba odliSit pouzitie linearity pre vztiahnutie rizika, t.].
pravdepodobnosti ucinkov pripadajucich na jednotku davky, zistenych v oblasti
vysokych davok i v oblasti davok nizkych.

L — NT model mozno ze je trochu konzervativny az opatrny a neopravneny, ale
v sucasnosti zda sa byt’ dost’ spol'ahlivy na bezpecné uplatnenie a vyuzitie ionizujiceho
ziarenia a jadrovej energie.

Odmietnutie L — NT modelu a prijatie prahu v pripadoch stochastickych ucinkov by
mohlo sposobit’ vznik mnohych novych otazok tykajucich sa regulacnych a riadiacich
opatreni. Tieto predvidané otazky ako pevne zvoleny prah pre oneskorené ucinky, pre
rozne populacné skupiny, pre rozne prevadzkové predpisy, atd’. su tazko zodpovedatel'né
momentalne. Zda sa ze, bude l'ahSie dosiahnut’ dohodu o trovni prijateI'ného rizika
miesto rizika prahovej davky. Diskusia sice odkryva dolezité aspekty ocenenia rizika
a rizika vnimania spolo¢nosti. Profesionali sa grupuju iste nie ako rozdeleni oponenti L
— NT modelu, su pravdepodobne v minorite. Treba mat’ na pamiti, ze precenenie rizika
vyuzivanim ionizujuceho ziarenia a jadrovej technologie nie je na mieste, zv1ast ked’ st
k dispozicii vhodné sluzby na ochranu pred radiaciou. Vyuzivanie akejkol'vek ¢innosti
a metodik nevyhnutnych pre cloveka aj ked’ je to do urcitej miery nebezpecné, musi
I'udska spolo¢nost’ vypracovat’ sposoby ochrany proti tymto ¢innostiam a metodikam
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technologii. Podobny postoj sa o¢akava pri vyuZzivani a ochrane pred radioaktivnym
Ziarenim.

Dé sa predpokladat, Ze mnohostranna diskusia bude nad’alej pokracovat’, ale pri
dnesnom stupni niektoré ndzory mozu byt nasledovnym sposobom nacrtnuté ako zavery:

Je potrebné a uzito¢né pokracovat’ vo vyskume nizkych davok ako v oblasti bunec¢nej
radiobioldgie aj v oblasti epidemiologie. Musime si uvedomit’, ze biologicka odozva na
nizke davky nie je vyznamnym zdravotnym poskodenim.

A v neposlednom rade spoloCnost’ vSeobecne musi vnimat rozne rizika
v industrializovanej krajine komparativnym spdsobom.
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ZVYSOVANIE KVALITY ZIVOTA CEZ PRIZMU ZDRAVOTNICTVA,
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doc. PhDr. Mgr. Ol'ga Bocdkova, PhD., univ. prof.’

PhDr. Katarina Hrncarova’

!Fakulta zdravotnickych vied, Univerzity sv. Cyrila a Metoda v Trnave
’Katedra politologie, Trencianska univerzita Alexandra Dubceka v Trencine

Dna 05. februara 2026 sa stretli na konferencii odbornici z oblasti zdravotnictva,

socialnej prace, socidlnych sluzieb a manazmentu v Tren¢ine. Velmi zaujimavou

vyziadanou prednaskou bola prednaSka PhDr. Zuzany Drakovej, PhD. z Trnavskej

univerzity. PrednaSka s nazvom Technologie ako podpora zvySovania kvality Zivota

seniorov v zariadeniach socialnych sluzieb bola venovana digitdlnym technologiam,

virtualnej realite, socialnej robotike, rehabilitanym a bezpecnostnym technologiam,

ktoré mézu prispievat’ k zvySeniu bezpecia, samostatnosti, psychickej pohody a socialne;j

participacie seniorov.

@ Humanoidny robot NAO

6

@

V' Singapure seniori cvicia s
robotickym trénerom Rohocoachom,
ktory sa wvyuZiva v zariadeniach
starostlivosti o seniorov na podporu
zdravia a fyzicke] kondicie. Tento
humanoidny robaot, vyvinuty
polytechnickou Skolou Ngee Ann,
dokaZe so seniormi precvicovaf 15
cvikov hornych konéatin a pomocou
pohybovych  senzorov  monitoruje
priebeh cvicenia.

HUMANOIDNY ROBOT ,NAO“ V PRAXI

@ VIRTUALNA REALITA

@

® podobu.

Uplatfiuje sa v reminiscencne] terapii, ‘
kagnitivnom tréningu aj pri zmierfiovani
pocitu  osamelosti.  Prostrednictvom
virtualnej reality méZzu seniori, vratane
imobilnych klientov, absolvovat virtualne
navitevy rodného prostredia, vzdialenjch
krajin &i relaxa&nych prirodnych prostredi,
C¢o podporuje dusevné zdravie, zniZuje
stres a stimuluje kognitivne funkcie.

Pomocou $pecidlnych okuliarov alebo headsetov umoZfiuje vstup do
= virtualneho prostredia, ktoré maie mat realistickd aj imaginarnu
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REHABILITACNA ROBOTICKA RUKAVICA !

I Sluzi na rehabilitacné cvicenie ruk a
&) prstov, pricom automaticky umoziiuje ich
ohybanie a vystieranie s nastavitelnou
intenzitou a tréningovym rezimom. VyuZiva
sa najma pri rehabilitacii po cievnegj
mozgovej prihode, pri poraneniach mozgu
a hornych koncatin, neurologickych
ochoreniach, ako aj pri reumatickych
tazkostiach, svalovych dystrofiach,
neuropatiach ¢i syndrome karpalneho
tunela. Jej pouzivanie zarover podporuje
zlepSenie krvného obehu a ebnovu
citlivosti prstov.

)
Q)

4

"/

\\

Y ~
7

—((

VyZiadand prednaSka doc. Ing. Viery JakuSovej, PhD., MPH a prof. MUDr. Jana
JakuSa, DrSc. z Jesseniove] lekarskej fakulty Univerzity Komenského v Martine
s nazvom Zdravie a rizikové faktory spravania obyvatelstva poskytol prehl'ad o zdravi
obyvatel'stva na Slovensku. Poukazal na hlavné rizikové faktory spravania s uplatnenim

strategickych preventivnych planov vo verejno-zdravotnickej praxi.

Stredna dizka zivota podra pohlavia

SR: zeny ziju dlhSie ako muzi o 6,7 roka

priemerny vek zivota v zdravi (bez vaznych obmedzeni)
Zeny = 58 rokov muzi = 56,6 roka

EU: priemerny vek zivota v zdravi: 62,6 rokov

Starsie zeny (65 a viac rokov) ziju dlhSie ako muzi,

ale castejSie trpia viacerymi chronickymi ochoreniami a
uvadzaju obmedzenia v kazdodennych éinnostiach.

Tab. 1 Obmedzenia a chronické stavy podfa pohlavia (OECD, 2025)

Zeny a muzi vo veku 65 a viac rokov SR EU
AU :cny
viaceré chronické ochorenia ..
mui
obmedzenia Zeny

v kazdodennych ¢innostiach muzi 21 %
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Smerovanie politiky zdravia v dlhodobom a strednodobom horizonte

EU: ,,Akény program Unie v oblasti zdravia na roky 2021 — 2027
(program EU4Health)

MZ SR: ,,Aktualizacia strategického ramca starostlivosti o zdravie
pre r. 2014-2030“

Chronické neinfekéné ochorenia tvoria viac ako 80 % umrtnosti,

chorobnosti a invalidizacie.
KVCH, nadorové, ochorenia traviacej sustavy, z plicnych choréb najma chronicka
obstrukéna choroba plic a astma, lrazy, otravy, pohybovy aparat, narast DM (cukrovka)
a narast dusevnych ochoreni.

Zdravie ¢loveka je ovplyviiované determinantami zdravia.
Uroveii ZS sa podiela na zdravotnom stave populacie 10-15 %.
2021: vydavky na slovenské zdravotnictvo 1 743 Eur/obyv.

2023: 2 088 Eur/obyv., ale nizsie ako priemer EU 3 832 Eur/obyv.
Prevencia: nedostatoéne financovana (3 %) vs. priemer EU (6 %).
RF spravania priamo suvisia so zivotnym stylom (50 - 60 %).
Ddlezité: minimalizovat’ RF formou primarnej prevencie.

Strategické narodné akéné plany v oblasti zdravia na Slovensku

Narodné akéné plany

- Zabrénit predéasnym - Znizit mieru obezity - Edukacia mladych, - Zvysit zdravotné - ZniZit prevalenciu
Umrtiam, podvyzive populacie z0 16,9 % poradenstvo na uvedomenie a zdra- pohybovej inaktivity
a zabezpeCit spravne obeznej populacie odvykanie od fajcenia votnych, socialnych 05% u dospelych a
stravovacie navyky. VSR Nnal158% auzivania tabakovych  aekonomickych dospievajlcich do
podla OECD. a sUvisiacich ucinkov skodlivého . 2030.
vyrobkov. uzivania alkoholu. : e
- ZniZit nedostatok e ) - Prevencia chronickych
fyzickej aktivity, - Dodrziavat zakon - Redukovat ich neprenosnych
podvyzivu a pohyb. oochrane nefajciarov,  negativne dopady ochoreni, zvysit
podpora kampani na rozne cielové informovanost o
- média, socidlne skupiny, dodrZiavanie  zdravotnych prinosoch
siete, regulacnych pohybu.
opatreni zo strany
Statu.

- Predchddzat obezite,
chronickym ochoreniam
alebo pred€asnym
Umrtiam.
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Ucastnici konferencie si vypoculi aj d’alsie prednasky:

v

v

Index ludského rozvoja a jeho prepojenie na kvalitu Zivota: doc. Ing. FrantiSek
Vojtech, PhD. (vyziadana prednaska), Vysoka Skola ekondomie a manazmentu
v Bratislave

Zataz neformalnych opatrovatelov deti so zriedkavou diagnozou perspektivou
socialnej prace: prof. PhDr. Anna BéreSova, PhD., Vysoka skola zdravotnictva
a socidlnej prace sv. Alzbety v Bratislave, pracovisko Bl. Sary Salkahazi
v Roznave

Opatrovatelstvo ako vyznamna socialna sluzba: doc. PhDr. Mgr. OI'ga Bocakova,
PhD., univ. prof. — doc. ThDr. Juraj Sedlacek, PhD., DiS, univ. prof., Univerzita
sv. Cyrila a Metoda v Trnave, Fakulta zdravotnickych vied a Fakulta socialnych
vied

Expozé psychosocidlnej podpory a socidlnej opory v pomdahajucej intervencii:
doc. PhDr. Peter Slovéak, PhD., Univerzita sv. Cyrila a Metoda v Trnave, Fakulta
socialnych vied

Zdravotna politika ako subsystém socialnej politiky: PhDr. Mgr. Andrej Hrncarik,
PhD. — PaedDr. PhDr. Iveta Petrikova Rosinova, PhD., MHA., un. doc., Stredna
Sportova Skola v Trencine, Univerzita sv. Cyrila a Metoda v Trnave, Fakulta
zdravotnickych vied

Vyznam fyzioterapie pri poruchdach pohybového aparatu v kontexte zvySovania
kvality Zivota pacientov /klientov: PhDr. Jana Stanova, PhD., un. doc., Univerzita
sv. Cyrila a Metoda v Trnave, Fakulta zdravotnickych vied

Kvalita zivota z pohladu zdravotného stavu v ramci fyzioterapeutickej intervencie:
Ing. Mgr. Jana Korcova, PhD., LL.M., Univerzita sv. Cyrila a Metoda v Trnave,
Fakulta zdravotnickych vied

Kvalita Zivota obyvatelov vo vybranom regione: Mgr. et Mgr. Stefan Greso,
doktorand, Vysoka Skola ekondmie a manazmentu v Bratislave

Konferencie sa zucastnili aj odbornici z praxe:

m PhDr. Tomas Habanik, PhD. — veduci pracovnik a odborny garant Domu socialnych

sluzieb a Zariadenia pre seniorov, Tren¢ianska Turna

m PhDr. Toma$ Becar, PhD. — riaditel’ Zariadenia pre seniorov Bohunka, Jaslovské

Bohunice, ktory ndm svojou prednaskou s nazvom Efektivnha komunikacia
zdravotnickeho persondlu s prijimatelmi trpiacimi demenciou v socidalnych
sluzbach priblizil pracu v zariadeni socialnych sluzieb.
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m PhDr. Mgr. Jaroslav Vendzir, PhD. (Mestskéd policia) odprezentoval prednasku
Protispolocenské konanie pachané na senioroch z pohladu Mestskych a Obecnych

policil.

Prostrednictvom online platformy diskutovali aj odbornici z praxe zo zahranicia ako:
Laurent Louis Bougauet (Franctzsko), Vladimir Valentik (Srbsko), prof. Skrypchuk
Petro Mykhailovych (Ukrajina), ktori sa zhodli, Ze zvySovanie kvality zivota si vyzaduje
prepojenie zdravotnej starostlivosti, socidlnych sluzieb a kvalitného manaZmentu.
Zdoraznili vyznam prevencie, komunitného pristupu a spoluprace medzi réznymi

profesiami.
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Kontaktné udaje:
PhDr. Katarina Hrnéarova

Katedra politologie

Trencianska univerzita Alexandra Dubc¢eka v Trencine

Studentska 2, 911 50 Trenéin Recenzované: 10.04.2026
E-mail: katarina.hrncarova@tnuni.sk Prijaté do tlace: 20.04.2026
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VOLUNTEERING AND ITS MANAGEMENT IN THE THIRD SECTOR

DOBROVODINICKA CINNOST A JEJ RIADENIE V TRETOM SEKTORE

doc. PhDr. Mgr. Ol'ga Bocdkova, PhD., univ. prof.!
PhDr. Mgr. Andrej Hrnédrik, PhD.?

! Faculty of Health Sciences, University of Sts. Cyril and Methodius in Trnava,
Slovakia

? Secondary Sports School in Trencin, Slovakia

Abstract:

Volunteering represents a significant benefit for organizations and individuals who
carry it out. In our contribution, we draw attention to the importance of volunteering,
its benefits for personal and professional development, but also to the effectiveness
of volunteering. The legislative framework for carrying out this activity in the Slovak
Republic is regulated by the Act on Volunteering No. 406/2011. Based on the results of
research among university students in Slovakia, the main motivations for volunteering,
its positive and negative aspects and areas of activity are presented.

Keywords:

Volunteering. Volunteer management. Organizations. Motivation. Legislation.

Abstrakt:

Dobrovolnictvo predstavuje vyznamny prinos pre organizacie a jednotlivcov, ktori ho
vykonavaju. V naSom prispevku upozoritujeme na vyznam dobrovol'nictva, jeho prinosy
preosobnyaprofesionalnyrozvoj,aleajnaefektivnost’ dobrovolnictva. Legislativnyramec
pre vykonavanie tejto ¢innosti v Slovenskej republike upravuje zakon o dobrovolnictve
¢. 406/2011. Na zaklade vysledkov vyskumu medzi vysokoSkolskymi Studentmi na
Slovensku st prezentované hlavné motivacie pre dobrovolnictvo, jeho pozitivne
a negativne aspekty a oblasti pdsobenia.

Klucové slova:

Dobrovolnictvo. Manazment dobrovol'nikov. Organizacie. Motivacia. Legislativa.
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INTRODUCTION

Volunteering has an irreplaceable place in today’s society. Volunteers have the
opportunity to engage in multiple spheres of public and community life. The main task
of volunteering is not only to benefit organizations and recipients, but also to support
the personal development of individuals through volunteering. Volunteering requires
a certain form of commitment that focuses on helping others, protecting common values,
and promoting communication.

1 VOLUNTEERING IN THEORETICAL CONTEXT

Volunteering is very beneficial not only for the organization that brings together
volunteers,but also for the volunteer himself. Communication is important for
volunteering to be effective and fulfill its goal (Platform of Volunteer Centers and
Organizations 2024).

When a volunteer decides to volunteer, it is necessary to set specific goals and
maintain communication with the organization. The volunteer’s goals can be:

* supporting personal values

* feeling of fulfillment and contribution

* contributing to a good cause

* personal development

* other (Platform of Volunteer Centers and Organizations 2024)

Volunteering is an activity that a person performs in their free time, for the benefit
of someone else outside their family and household members and without the right to
financial reward.

Volunteering is a way in which people dedicate part of their free time, knowledge and
skills and in return can gain personal and professional growth, a sense of satisfaction,
sometimes new contacts, friendships and, above all, new experiences (Mydlikova 2002).

Volunteering activities can be:

* one-off or regular

* individual or group

* in nature or indoors

« intellectual or manual

In addition, volunteering can be at the local, regional, national or international
level. Volunteering can also be carried out from home. In general, it is best to start with
volunteering in your own immediate environment.
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In the Slovak Republic, the legal status of volunteers and legal relations in the
performance of volunteer activities are governed and regulated by the Act on Volunteering
(No. 406/2011). This Act regulates the legal status of volunteers and legal relations in
the provision of services, activities and other services to volunteers and accreditation in
the field of volunteer activities.

1.1 Volunteer in the legal context

A volunteer is a natural person who, based on his/her free decision, without entitlement
to remuneration, performs volunteer work for another person with their consent, based
on their abilities, skills or knowledge and meets the conditions set out in Act 406/2011.

Volunteering is carried out:

* by performing it outside of work duties, service duties and study duties arising from
the law, employment contract, service contract, study regulations or other similar
document that is binding on them,

* does not perform it for a body or official of a legal entity of which he/she is an
employee, pupil or student,

* performs it outside of his/her entrepreneurial or other self-employed activity
(Volunteering Act 406/2011 Coll.)

A volunteer performs volunteer work on the basis of a volunteering contract concluded
with a person with a registered office or residence in the Slovak Republic for whom
he/she performs volunteer work. Also with a legal entity with its registered office in
the Slovak Republic that organizes or mediates volunteering for another person with
their consent or if they perform volunteering as a member of a sending organization
(Volunteering Act 406/2011 Coll.).

2. MANAGEMENT AND REGULATION OF VOLUNTEER ACTIVITIES
BY THE THIRD SECTOR

Volunteer activities under Act 406/2001 are carried out primarily:
* for people with disabilities

* people dependent on the care of other people

* seniors

* people suffering from domestic violence

* unemployed people
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* in informal education in youth work and youth work activities,

* in eliminating the consequences of emergencies, in humanitarian aid

* in creating, protecting, maintaining or improving the environment

* in administrative work for public administration

The management and regulation of volunteer activities is mainly dealt with by the
third sector — non-governmental organizations, non-profit organizations.

After 1989, we speak of three sectors:

* public (governmental, state, budgetary and contributory sector of organizations)

* private (profit, private, entrepreneurial) — limited liability companies, joint-stock

companies, efc.

* non-governmental sector (non-state, non-profit)

The group of non-public organizations includes all organizations that are not
established or managed by the state.

The advantage of non-governmental organizations is that they are established in
a specific region in which they respond to a specific problem.

The term third sector is most often used to describe all non-governmental organizations
in Slovakia. We list the basic characteristics of non-governmental organizations — the
third sector:

* they are public benefit, citizens participate in public benefit activities through
them (e.g. charity, social care, environmental protection, human rights protection,
culture, education, etc.)

* they respect the non-profit distribution of funds. Their goal is not to generate profit,
any profit is returned to aid programs.

* they are not part of the state apparatus

* they operate on the principle of self-government

* they are an additional source of solving public problems

* they are voluntary in nature (Brozmanova Gregorova 2009)

Non-governmental organizations in Slovakia most often have the following legal
forms:

* civic associations

* foundations

* non-investment funds

* non-profit organizations providing public services

* special-purpose church facilities (Ministry of the Interior of the Slovak Republic
2024)
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The third sector is not established for the purpose of making a profit.

Members of civic associations can be both legal entities and natural persons.
Associations as such are legal entities. A civic association is established by registration
and a proposal for registration can be submitted by at least 3 citizens. The rights and
obligations of the association members are established by the association’s statutes.

The economy of a civic association is based on self-financing, the most widespread
sources of income are membership fees, donations, subsidies and 2% of taxes. Civic
associations cannot be established for the purpose of gainful activity (Ministry of the
Interior of the Slovak Republic 2024).

Unlike a foundation, a non-investment fund is a special-purpose association of
exclusively monetary resources. Their goal is:

* development of social services

* development and protection of spiritual values, human rights, the environment,

health, education

It is also possible to finance individually determined humanitarian aid, such as
financing a specific operation, providing support to families who find themselves in an
unfavorable social situation, a contribution to the reconstruction of cultural monuments,
etc. (Ministry of the Interior of the Slovak Republic 2024).

Non-profit organizations providing public benefit services have the purpose of their
activities to provide generally beneficial services, such as:

* services in the field of health and humanitarian care

* protection of spiritual and cultural values,

* development of science, research, education, sports,

* protection of the environment, etc. (Ministry of the Interior of the Slovak Republic

2024).

2.1 Financing the non-profit sector
Sources of financing for non-governmental non-profit organizations:
» membership fees — represent a symbolic amount, are one of the tools that distinguish
a member from a volunteer. The collection of membership fees must be enshrined
in the statutes.
* 2% of taxes of individuals and legal entities — in 2003, 1% of personal income tax
was paid for the first time in Slovakia, since 2004 this amount has increased to 2%
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* self-financing — an NGO operates, for example, a hospice facility in which the client
contributes to the stay. It can also organize a conference, sell publications, organize
trainings, courses and others.

* grants from donors — entrepreneurs, companies, financial support

* state subsidies— NGOs are non-state, but the state can still support them. For example,
the state can provide subsidies for organizing and implementing reconditioning and
rehabilitation stays, for social rehabilitation programs, for creating and publishing
magazines. Subsidies can be provided by the Ministry of Labor, Social Affairs
and Family to those who provide services of general benefit, including churches,
to support the development of social services, etc. An application for a subsidy is
submitted and the municipality, city decides whether to provide a subsidy or not.

* lotteries, competitions — sale of various draws, coupons

* benefit events — concerts, balls, exhibitions, fashion shows, product demonstrations,
etc. are organized. The amount of the amount is mostly voluntary. It must be declared
what and for whom the money is collected and how the funds will be used.

* public collections — e.g. buying a daffodil flower (fighting cancer)

* sponsorship donations — these can take the form of financial contributions, but often
also involve non-financial assistance (computers, books, etc.) (Murray Svidronova
et al. 2023)

The selection of volunteers is important for the successful management of volunteer
activities. One of the most important tools for the quality management of volunteering
is a personal interview. The success and effectiveness of the volunteer program depends
on this. The interview should be conducted by the volunteer coordinator with another
member of the team who will be working with the volunteers, ideally a psychologist and
another staff member.

3 EMPIRICAL PART

We conducted quantitative research in the form of a questionnaire survey. The aim
was to find out the motivation for volunteering and the field of volunteering, what
experiences volunteering brings to them. We worked with a research sample of 220
respondents and the research sample consisted of university students within the Slovak
Republic. We distributed the questionnaires online. The following tables and graphs

present the results of our research.

37



Slovak Journal of Health Sciences 2026, ro¢. 17, ¢. 1

Table 1 Reasons for volunteering

ANSWER OPTIONS NUMBER OF ANSWERS

I wanted to gain new skills and experience. 86
I wanted to improve my self-confidence 20
and self-reflection.

I felt the need to help people in need. 38
I wanted to meet new people and make new contacts. 21
I wanted to gain experience in a field that interests me. 26
I had free time that I wanted to use meaningfully. 29

Source: authors’ own processing

The results show that the most common reason why respondents decided to volunteer
was the desire to gain new skills and experience, reported by 86 respondents. Another
significant motive was the need to help people in need, reported by 38 respondents. The
opportunity to use their free time in a meaningful way was mentioned by 29 people,
while 26 respondents wanted to gain experience in an area of interest to them. Other
respondents stated that volunteering is a way for them to improve self-confidence
and self-reflection (20 respondents), or an opportunity to meet new people and build
relationships (21 respondents).

Chart 1 Areas of volunteering (multiple answers possible)

Social assistance and support | . . . | 98

Education and culture | | 47

Health and healthcare 77777/ i 67

Environment

Community development |~~~} 28

Crisis and humanitarian aid

Sports and leisure activities | |21

0 10 20 30 40 50 60 70 80 90 100

Source: authors’ own processing
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Respondents most often worked in the field of social assistance and support, which was
reported by 98 respondents. The second most common field was health and healthcare,
with 67 responses, followed by education and culture, where 47 respondents worked. The
field of community development was chosen by 28 participants, while sports and leisure
activities were reported by 21 respondents. The field of crisis and humanitarian aid was
chosen by 19 people, and environmental volunteering was reported by 17 respondents.
The category of “other” was reported by 14 participants, which included specific or less
traditional fields of activity, such as creative and artistic projects.

Chart 2 Positive experiences with volunteering

PERSONAL SOCIAL POSITIVE OTHER
DEVELOPMENT CONTRIBUTION ATMOSPHERE

Source: authors’ own processing

The research results show that the most frequently reported positive experience
with volunteering is social benefit, which was reported by 118 respondents. Personal
development was identified by 50 respondents, while 32 participants emphasized
a positive atmosphere. Other experiences were reported by 20 respondents. In the “other”
answers, respondents stated that they expanded their professional contacts and improved
their psychological well-being.
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Chart 3 Negative experiences with volunteering

OTHER

NONE 80

RELATIONSHIPS AND TEAM DYNAMICS
PERSONAL CHALLENGES 47
LACK OF SUPPORT

ORGANIZATIONAL ISSUES

50 60 70 80

Source: authors’ own processing

The results regarding negative experiences with volunteering show that up to 80
respondents reported that they had no negative experiences. The most common negative
experiences were personal challenges, reported by 47 respondents, and organizational
problems, reported by 38 people. Lack of support was reported by 22 participants, and
relationships or team dynamics were perceived as a problem by 20 respondents. The
answer “other” was reported by 13 people, and these may include specific individual
experiences, such as difficulties in combining volunteering with personal life or
relationships in the team. However, overall, the majority of respondents did not report
negative experiences.

3.1 Discussion

Drakova (2023) points out the historical development of volunteering and its current
forms, emphasizing that volunteering has gradually transformed from informal assistance
to a systematic and legislatively anchored activity responding to current social needs.

Slovak (2025) states that the theory of crisis intervention emphasizes the importance of
short-term counseling, cognitive-behavioral work, and psychosocial support as key tools
in managing acute crises, with the goal of activating the individual’s internal resources
and restoring their functionality. We can conclude that in this context, volunteering has
an important place, since through supportive, motivational, and relational activities,
a volunteer can act as an important emotional and social resource that helps overcome
the crisis, restore relationships, and strengthen the individual’s adaptive mechanisms.
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Sedlacek (2020) also points out that helping professions should assume a certain
degree of internal balance, a balanced personality structure and consistency of the
candidate’s personality.

Vojtech (2025) points out the topicality of solving social problems and the need to
improve the quality of life of people with social problems. In this context, we can state
that volunteers also help people in need to overcome their crises.

The results of our research provide important insights into the motivation, benefits
and experiences of university students in Slovakia who have engaged in volunteering.
The identified trends can be compared with the findings of other authors and studies
dealing with volunteering among young people.

Our research confirmed that the strongest motivation of the respondents was the desire
to gain new skills and experience. Haski-Leventhal (2009) emphasizes the importance
of personal development as a key motivational factor for young volunteers. Similarly,
Hustinx and Lammertyn (2003) write that practical experience and personal development
are dominant motives for volunteering. Our research also pointed to certain altruistic
motives, such as the need to help people in need.

In the area of positive experiences, social benefit dominated in our research.
Volunteering allows respondents to feel useful with the opportunity to contribute to
improvement. Authors Clara and Snyder (1999) identify social responsibility as an
important aspect of satisfaction with volunteering.

Personal development, as we also report in our research, emphasizes the added value
of volunteering in the area of self-fulfillment.

Negative experiences, such as organizational problems or personal challenges, were
present in our research. Wilson (2000) emphasizes that lack of resources and support
can be a deterrent for volunteers. However, our 80 respondents reported that they had
no negative experiences, which may indicate overall good organization and effective
support for volunteers in the areas studied.

The selection of volunteering areas in our research shows interest in the areas of
social assistance and support, health and healthcare. Dekker and Halman (2003) also
mention similar areas that were dominant among young volunteers in Europe. The area
of education and culture suggests that volunteering can also be perceived as a way of
expanding knowledge and supporting creativity.

We can conclude that our findings reflect global trends. However, they also point to
the specificities of the Slovak environment, where there is a strong orientation towards
social and health-oriented volunteering and the development of practical experience.
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CONCLUSION

There are several reasons to become a volunteer. One of them is the feeling that
one is helping or improving the life around them. Thanks to volunteering, we acquire
new skills, expand our circle of contacts. Last but not least, it is a feeling of need,
increasing self-confidence. Based on the results of the research, it can be concluded
that the main motivation of university students for engaging in volunteering activities
is acquiring new skills and experiences. Since the vast majority of respondents report
positive experiences with volunteering, this confirms the value of volunteering for both
the individual and the community. Only a small sample of respondents reported any
negative experiences. The most common problems included organizational shortcomings
and the inability to achieve personal challenges. The most popular areas of volunteering
choice include social assistance and support, health and healthcare. The research we
conducted confirmed that volunteering not only offers the opportunity to help others, but
also brings positive changes in the personal and professional lives of volunteers.
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Mgr. et Mgr. Stefan Greso

Vysoka skola ekonomie a manazmentu v Bratislave
Katedra malého a stredného podnikania

Abstrakt: Prispevok sa zaoberd dynamikou zavadzania prvkov umelej inteligencie
(AD) a digitalizacie v troch kI'icovych tstavnych zdravotnickych zariadeniach regionu:
Lubovnianska nemocnica, n.o., Nemocnica Poprad, a.s. a Nemocnica s poliklinikou
Sv. Jakuba, n.o., Bardejov. Cielom Studie je prostrednictvom sekundarnej analyzy
vyroénych sprav, registra i¢tovnych zavierok a strategickych dokumentov (2014 —2024)
identifikovat’ trendy v modernizécii diagnostickych procesov a klinického manazmentu.
Vysledky poukazuji na vyznamny posun od bazéilnej digitalizcie k pokrocilym
systémom podpory rozhodovania, priCom kI'icovymi faktormi uspechu st efektivne
¢erpanie prostriedkov z Planu obnovy a odolnosti SR a integracia do narodnych eHealth
Struktur.

Klacové slova: Umela inteligencia, regionalne zdravotnictvo, klinicky manazment,
digitalizacia, Poprad, Stara Cuboviia, Bardejov.

Abstract: The paper deals with the dynamics of the introduction of artificial
intelligence (AI) and digitalization elements in three key institutional healthcare facilities
in the region: Cubovnianska nemocnica, n.o., Nemocnica Poprad, a.s. and Nemocnica
s poliklinikou Sv. Jakuba, n.o., Bardejov. The aim of the study is to identify trends in
the modernization of diagnostic processes and clinical management through a secondary
analysis of annual reports, the register of financial statements and strategic documents
(2014-2024). The results indicate a significant shift from basic digitalization to advanced
decision support systems, with the key success factors being the effective use of funds
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from the Recovery and Resilience Plan of the Slovak Republic and integration into
national eHealth structures.

Keywords: Artificial intelligence, regional healthcare, clinical management,
digitalization, Poprad, Stara Cubovnia, Bardejov.

1.UVOD

V poslednom desat’ro¢i prechadza slovenské zdravotnictvo paradigmatickou zmenou,
kde sa informacné technoldgie prestivaju z polohy administrativnej podpory do jadra
diagnostickych a terapeutickych procesov. V kontexte regionu severovychodného
Slovenska, ktory celi Specifickym demografickym vyzvam a limitovanej dostupnosti
Specializovanej starostlivosti, predstavuje umelé inteligencia (Al) kriticky nastroj pre
zvySovanie efektivity a kvality poskytovanej starostlivosti. Tento prispevok analyzuje,
ako sa vybrané subjekty adaptovali na technologické trendy v rokoch 2014 az 2024.

2. METODOLOGICKY RAMEC

Studia je zaloZzena na komparativnej analyze troch subjektov s odlisnou pravnou formou
a zakladatelI'skou Struktarou:

1. Cubovnianska nemocnica, n.o. (Stara Cuboviia) — neziskova organizicia (mesto

a PSK).

2. Nemocnica Poprad, a.s. — akciova spolocnost’ (Stat).

3. Nemocnica s poliklinikou Sv. Jakuba, n.o., Bardejov — neziskova organizacia.

Analyza sa opiera o data z Registra ictovnych zavierok SR, vyro¢nych sprav nemocnic
a odbornych periodik (napr. Zdravotnicky manazment, Sustainability).

3. REGIONALNA ANALYZA A VYSLEDKY
3.1 Nemocnica Poprad, a.s.: Lidrom v digitilnej patologii

Nemocnica Poprad, a.s. sa v sledovanom obdobi profiluje ako technologicky leader
regionu. Prelomovym momentom je rok 2024, kedy nemocnica ziskala dotaciu z Planu
obnovy a odolnosti SR vo vyske priblizne 490 000 EUR na projekt “Digitalizovana
patologia podporovana umelou inteligenciou”.

Tento systém umoziuje:

* Automatizovanu analyzu onkologickych preparatov s cielom zvysit presnost

zachytu o 15 —20 %.
* Integraciu na sluzby NZIS (Narodny zdravotnicky informacény systém).
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* Vyuzitie “celosklickového” digitalneho skenera, ¢im sa eliminuje riziko subjektivne;
chyby diagnostika.
V obdobi2014—2018 sainvesticie ststred’ovali primarne na PACS (archiv obrazovych
vySetreni), zatial’ ¢o v rokoch 2019 — 2024 vidime jasny posun k algoritmom strojového
ucenia (Machine Learning) v radiologii (detekcia plicnych 1ézii).

3.2 Cubovnianska nemocnica, n.o.: Efektivita v komunitnom kontexte
LCubovnianska nemocnica dlhodobo vykazuje vysokli mieru finan¢nej stability
aefektivityriadenia,opotvrdzujaajrebrickyinstititulNEKO. Digitalizaciatuniejeciel'om,
ale nastrojom pre lepSiu kvalitu Zivota obyvatel'ov (GreSo, 2026).
V rokoch 2021 — 2024 nemocnica implementovala:
* Pokrocilé systémy pre monitoring vitalnych funkcii s prediktivnou analyzou rizika
zlyhania.
* Digitalizaciu procesov v logistike liekov, ¢o znizilo chybovost’ pri poddvani lieciv
0 30 %.
* Vyuzivanie telemedicinskych rieSeni v spolupraci s externymi Specialistami,
¢o kompenzuje regionalny nedostatok lekarov.

3.3 NsP Sv. Jakuba, n.o., Bardejov: Modernizacia historického pracoviska
Bardejovska nemocnica sa v poslednej dekdde zamerala na komplexni obnovu
infrastruktury. V oblasti IT bol klI'icovym projektom prechod na plne bezpapierovi
dokumentéciu (e-Health). V rokoch 2023 — 2024 nemocnica zacala testovat’ Al moduly
pre tridz pacientov na urgentnom prijme, ¢im sa optimalizovali cakacie doby o 22 %.

4. TECHNOLOGICKE TRENDY V AI (2014 — 2024)

Analyza trendov v sledovanych zariadeniach potvrdzuje tri hlavné fazy:

1. Faza digitalizacie (2014 — 2017): Prechod z analégovych RTG a papierovych
chorobopisov na digitalne databazy.

2. Faza integracie (2018 — 2021): Prepojenie nemocni¢nych systémov s narodnym
e-Healthom a laboratornymi systémami.

3. Fazainteligentnejasistencie(2022—-2024): NasadzovanienastrojovakoBrainomix
(Al pre diagnostiku cievnych mozgovych prihod), ktory sa stal Standardom
v modernych slovenskych nemocniciach pre rychlu interpretaciu CT nalezov.
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5. LEGISLATIVNY A ETICKY RAMEC

ImplementéaciaAlvregionenardzanalimity eurdpskejregulacie(EUAIAct).Nemocnice
v Starej Cubovni a Poprade musia pri zavadzani systémov typu “vysoké riziko”
(diagnostika) garantovat’ transparentnost’ algoritmov a tzv. Explainable AI (XAI)
— schopnost’ systému vysvetlit, preco dospel k danému zaveru. To je klaCové pre
budovanie dovery medzi lekarom a technoldgiou.

6. DISKUSIA A ZAVERY
Porovnanie ukazuje, Ze kym Nemocnica Poprad, a.s. investuje do Spickovej
Specializovanej Al (patoldgia), Cubovnianska nemocnica, n.o. sa sustredi na manazérsku
a procesnu Al, ktord priamo ovplyviiuje pacientsku skiisenost’ a efektivitu nakladov.
Bardejov uspesne dobieha technologicky dlh masivnou investiciou do digitalizacie
spravy dat.
Odportcania pre regionalny manazment:
1. Vytvorenie zdielaného regionilneho datového skladu: Pre lepSie trénovanie
Al modelov na Specifika lokalnej populacie.
2. Investicie do Pudského kapitalu: Skolenie personalu v oblasti interpretacie Al
vystupov.
3. Udrzatel’né financovanie: Prechod od projektového financovania (eurofondy)
k zahrnutiu ndkladov na Al do platieb od zdravotnych poistovni.
Umeld inteligencia nie je v regione severovychodného Slovenska futuristickym
konceptom, ale redlnym nastrojom, ktory uz v roku 2024 zachranuje zivoty skratenim
Casu diagnostiky a znizenim miery pochybenia.
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SUPPORTING THE INCLUSION OF PEOPLE WITH DISABILITIES

PODPORA INKLUZIE OSOB SO ZDRAVOTNYM POSTIHNUTIM
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Abstract: The article deals with the inclusion of persons with disabilities, who face
not only health, but also social and economic barriers. It emphasizes the need to remove
discriminatory and systemic obstacles so that these persons can fully participate in the
life of society. It points out the importance of the legislative framework, international
obligations, social services, financial contributions, health care and employment measures
that support their social inclusion. At the same time, it emphasizes a coordinated approach
by the state, local governments and organizations, which increases the effectiveness and
sustainability of inclusive measures.

Keywords: Disability — Inclusion. Social participation: Equal opportunities.
Legislation.

Abstrakt: Clanok sa zaobera inkliziou osob so zdravotnym postihnutim, ktoré
Celia nielen zdravotnym, ale aj socidlnym a ekonomickym bariéram. Zdoraziuje
potrebu odstranovania diskriminaénych a systémovych prekdzok, aby mohli tieto osoby
plnohodnotne participovat’ na zivote spolo¢nosti. Poukazuje na vyznam legislativneho
ramca, medzinarodnych zaviazkov, socidlnych sluzieb, finan¢nych prispevkov, zdravotne;j
starostlivosti a opatreni v zamestnani, ktoré podporuju ich socialne zaclenenie. Zaroven
kladie doraz na koordinovany pristup zo strany Statu, samospravy a organizacii, ¢o
zvySuje efektivnost’ a udrzatel'nost’ inkluzivnych opatreni.

KPuacové slova: Zdravotné postihnutie- Inkluzia. Socidlna participacia: Rovnost’
prilezitosti. Legislativa.

INTRODUCTION

Social isolation of people with disabilities is a serious problem that affects the whole
of society. People with disabilities and specific needs face different obstacles in their
daily lives and often deal with different situations than the majority population. The
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mere awareness of their health condition can provoke feelings of uncertainty and fear
for the future. Individuals seek answers to questions related to normal functioning,
independence or social inclusion, while they may find themselves in difficult and
seemingly hopeless situations. Such circumstances can lead to feelings of hopelessness
and subsequently to social exclusion.

1 THEORETICAL BASIS FOR UNDERSTANDING DISABILITY

Disability is a complex and multidimensional phenomenon that cannot be understood
solely as an individual health problem. According to the World Health Organization, it is
the result of the interaction between the health status of the individual and the barriers in
the environment that limit his full participation in the life of society (WHO 2001). This
approach is based on the International Classification of Functional Abilities, Disability
and Health (ICF), which emphasizes the bio-psycho-social model of understanding
disability.

Repkova (1998) states that disability can be understood in different ways, and it is
a permanent change in health status that objectively limits the abilities of the individual
and puts him in a disadvantageous position compared to other people.

Disability can be perceived from different perspectives. From a medical point of
view, it represents an individual problem resulting from illness, injury or other health
conditions. From a social point of view, it is a social problem, the solution of which is
the integration of the person into society. Successful integration requires a bio-psycho-
social approach and active contact with people with disabilities. Not only the person
with disabilities themselves, but also their family, friends, neighbors, as well as health
and social workers are involved in achieving it (Titzl, 2000).

In contrast to the traditional medical model, which focuses mainly on diagnosis and
treatment, the social model of disability points to the importance of social barriers and
discriminatory attitudes (Oliver, Barnes 1990). Disability is therefore not only a question
of individual limitations, but also of the degree of accessibility of the environment, the
availability of support and equal opportunities.

A significant shift in the understanding of the rights of persons with disabilities was
brought about by the United Nations through the Convention on the Rights of Persons
with Disabilities (2006), which emphasizes the principle of equality, non-discrimination
and full participation in society. This document enshrines the right of persons with
disabilities to a dignified life, access to education, work, health care and social services.
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Disability can take various forms, physical, sensory, mental or combined — with its
impacts being manifested in the areas of mobility, communication, self-sufficiency or
social participation (Bo¢akova, Drakova and Hrnc¢arik 2021).

A comprehensive assessment of health status in terms of the bio-psycho-social
model, which takes into account the biological, psychological and social factors of the
individual, is key to effective support and prevention of social isolation of persons with
disabilities, as it allows for a better understanding of their functional limitations and
needs in the entire context of life (Morais et al., 2025; Nicassio et al., 2011).

2 INCLUSION OF DISABLED PEOPLE AS A PATH TO INTEGRATION INTO
SOCIETY

Inclusion in the context of disabled people and patients represents a modern and
innovative approach to solving traditional and emerging social problems, to which
current social and health policy also responds. Effectively solving their situation requires
a new methodological and conceptual approach that takes into account the specifics of
disability and supports active integration into society. It is the concept of social inclusion
that creates a framework for systematic support for these people.

In this understanding, social inclusion is a process that allows disabled people and
patients at risk of social exclusion to regain the opportunities, resources and support
necessary for full participation in the economic, social, political and cultural life of
society. Its aim is to remove barriers, whether physical, social or systemic, that hinder
their integration, while strengthening solidarity, mutuality and co-responsibility in
society.

Social inclusion does not mean just being included in a certain group, but ensuring
equal access to ordinary social life and to the exercise of civil, political and social
rights. It requires a comprehensive and coordinated approach across multiple policies,
especially in the areas of health, social services, education and employment. Its basic
goal is to support the social inclusion of people with disabilities, increase equality of
opportunities and meet their individual needs through preventive and active measures.

The integration and inclusion of people with disabilities is a complex process that
goes beyond the removal of physical barriers and requires the active participation of the
whole society. According to Bigby et al. (2013), it is crucial that people with disabilities
themselves participate in the planning and evaluation of programs, which increases the
effectiveness and sustainability of inclusive measures.
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Van Berkel and Breit (2025) state that organizational practices that adapt the work
environment to the individual needs of people with disabilities significantly increase
their employability and social participation. A person-centered approach supports the
development of individuals’ capabilities and their active participation in society.

The use of assistive technologies and digital tools can remove many practical barriers
and enable people with disabilities to fully participate in working and cultural life.
Rimmerman (2013) adds that inclusion is not limited to education and employment, but
also includes access to social, cultural and community activities, thereby increasing the
quality of life and a sense of belonging.

The integration and inclusion of people with disabilities is perceived in current
research as a complex and multidimensional process. This includes not only the removal
of physical barriers, but also addressing social, technological and organizational factors
that enable full participation in social life. Sousa et al. (2025) emphasize that assistive
technologies can significantly support the social inclusion of people with intellectual
disabilities and autism spectrum disorders, but their effective use is often limited by
limited access, insufficient training and low user participation.

The importance of technologies for social inclusion is also confirmed by Manzoor
and Vimarlund (2018), who point out that digital tools and ICT solutions can alleviate
restrictions on the activities and participation of people with disabilities, thereby
supporting their greater autonomy and active participation in social life. In the area of
employment, Alves et al. (2022) point out that people with disabilities still encounter
prejudice from employers, the absence of adaptation measures and low employability,
which hinders their economic and social inclusion. According to Vojtech (2024),
digitalization is also an important tool for modern environmental management. Drakova
(2023) writes that it was during the COVID-19 pandemic that modern technologies
and digitalization played a key role. They not only made it possible to maintain social
contacts and provide educational or health services remotely, but also streamlined
internal processes and care management, thereby supporting the safety, well-being and
independence of residents.

Greso (2025) writes that social services and social care can be implemented using
the principles of “smart city”, which supports more efficient service management and
improves the quality of life of residents.

Orgonasova (2014) points out that inclusion represents a higher level of integration,
in which a person, despite limitations in mobility, orientation or communication, fully
functions in the social environment. Successful integration of people with disabilities
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into various areas of life requires a comprehensive assessment of their health status
according to the bio-psycho-social model and the provision of appropriate compensatory
measures that alleviate functional limitations and support independence and participation
in society.

Together, these findings show that the integration of people with disabilities is
a process that combines legislative support, physical and digital accessibility, social
awareness and active participation of the disabled themselves. Such an inclusive society
not only respects the rights of individuals, but also enriches the community as a whole.

2.1 Important documents and legislation supporting the disabled

The protection of the rights and support of persons with disabilities in the Slovak
Republic is enshrined in international documents and national legislation, which
together create a comprehensive framework for their social and economic inclusion.
These documents are based on the principles of equality, non-discrimination, respect for
human dignity and support for the active participation of persons with disabilities in the
life of society.

The key international document in the field of protection of the rights of persons
with disabilities is the Convention on the Rights of Persons with Disabilities, adopted
on 13 December 2006 in New York by the United Nations General Assembly. Its aim
is to promote, protect and ensure the full and equal enjoyment of all human rights and
fundamental freedoms by persons with disabilities and to promote respect for their
inherent dignity.

The Slovak Republic expressed its consent to its ratification on 9 March 2010 and the
Convention entered into force for the Slovak Republic on 25 June 2010, thus becoming
part of its legal order. The document emphasizes that disability is part of broader
strategies for sustainable development and that discrimination on the basis of disability
constitutes a violation of human dignity.

The Convention promotes the independence, personal autonomy and full participation
of persons with disabilities in social life. It focuses on removing barriers, ensuring access
to education, work, health care and public services, as well as protection from violence,
abuse or neglect. It pays special attention to children with disabilities and emphasizes
the need to respect their developing abilities and the right to inclusion.

At the national level, the National Program for the Development of Living Conditions
of Persons with Disabilities for 2021-2030, approved by the Resolution of the
Government of the Slovak Republic No. 109 of 24 February 2021, builds on international
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commitments. The program sets specific goals and measures aimed at improving the
quality of life, supporting independence, equal opportunities and social inclusion. The
document is open and regularly monitored, and representative organizations of people
with disabilities are also involved in its creation and implementation, thus fulfilling the
principle of “nothing about us without us”.

The area of social protection, disability compensation and employment support in
Slovakia is regulated by several legal regulations that complement each other.

The basic legal regulation in the area of social services is Act No. 448/2008 Coll.
on social services. This act regulates the conditions for the provision of social services,
their financing, as well as the rights and obligations of recipients and providers. It defines
individual types of social services, such as care services, personal assistance, supported
housing facilities or rehabilitation centers. At the same time, it establishes a process for
assessing the dependence of a natural person on the help of another person. The aim of
the law is to promote social inclusion and enable persons with disabilities to remain in
their natural environment for as long as possible.

Act No. 447/2008 Coll. on financial contributions to compensate for severe disability
also plays a significant role, regulating the provision of financial contributions to mitigate
the social consequences of severe disability. The law defines the types of contributions,
for example, for personal assistance, care, purchase or modification of a compensatory
device, modification of housing or a motor vehicle, as well as a contribution to increased
expenses related to disability. Its aim is to support the autonomy and independence of
persons with severe disabilities.

The financial security of persons whose health condition does not allow them to engage
in gainful activity is regulated by Act No. 461/2003 Coll. on social insurance. This law
sets out the conditions for entitlement to disability pension, accident benefits and other
social insurance benefits. It defines the degree of decline in the ability to perform gainful
activity, which is decisive in assessing disability, and thus ensures financial protection
for persons with disabilities.

Support for the employment of disabled persons is regulated by Act No. 5/2004 Coll.
on Employment Services. This legal regulation introduces active labor market policy
instruments, such as contributions to the establishment of a sheltered workplace or
workshop, contributions to maintain a job, or support for occupational rehabilitation.
The aim is to increase the employability of persons with disabilities and support their
economic independence.
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Animportant regulation in terms of accessibility of healthcare is also Act No. 578/2004
Coll. on Healthcare Providers, which regulates the conditions for providing healthcare
and the rights of patients. For persons with disabilities, it is particularly important from
the point of view of ensuring equal and non-discriminatory access to healthcare services.

The above documents and legal regulations together create a comprehensive
system of protection of the rights and support of persons with disabilities in the Slovak
Republic. Their aim is to ensure dignified living conditions, support social inclusion,
equal opportunities and enable these persons to actively and fully participate in the life
of society.

CONCLUSION

The integration and inclusion of persons with disabilities is currently a complex
process that goes beyond the traditional understanding of disability as an individual
health problem. Taking into account the biological, psychological and social aspects
of the individual is therefore key to effective support, preventing social isolation and
fulfilling the principles of equal opportunities.

Social inclusion of persons with disabilities is not just integration into a certain
community, but a complex process that requires a coordinated approach across several
areas, namely health, education, social services, employment and cultural life.

The legislative framework, such as the UN Convention on the Rights of Persons
with Disabilities and national documents, including the National Programme for the
Development of Living Conditions of Persons with Disabilities, provide the basis for the
protection of rights and ensuring equal opportunities. Laws governing social services,
compensation payments, social insurance, employment support and access to healthcare
form a comprehensive system that enables people with disabilities to live with dignity,
independently and fully participate in social life.

Successful inclusion requires a combination of legislative support, physical and
digital accessibility, social awareness and purposeful participation of all relevant actors
who plan and implement inclusive measures. It is a process that not only respects the
rights of individuals, but also enriches the community as a whole and contributes to
building a society based on solidarity, reciprocity and equal opportunities.

Integration and inclusion of people with disabilities are key prerequisites for creating
a fully-fledged and inclusive society that can ensure that every person, regardless of
their abilities or health status, has the opportunity to live with dignity, independently and
actively participate in all areas of social life.
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