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Abstrakt Pocas profesionalnej kariéry sa zdravotnicky pracovnik
stretne asi $2000 umierajicimi pacientmi. Napriek tomu sa Casto
dostava do situécie, Ze nevie adekvatne odborne a prakticky
reagovat. Vynimkou nie su ani $tudenti lekarskych a nelekarskych
Studijnych odborov, ktori po¢as absolvovania Studentskej praxe
poskytuju zdravotnu starostlivost’ aj tazko chorym a umiergjicim
pacientom. Autorky v prispevku uvédzaju do pozornosti vysedky
prieskumu zameraného na postoj Studentov oSetrovatel'stva
k poskytovaniu  oSetrovatel'skej starostlivosti tazko chorym
aumieraicim pacientom. Na z&klade vysledkov prieskumu autorky
konStatuju, Zze Studenti oSetrovatel'stva pri  poskytovani
osetrovatel'skej starostlivosti paliativnym pacientom vstupuji do
rieSenia naroénych oSfetrovatel'skych a etickych problémov.
Poskytovat’ paliativnu starostlivost’ je pre Studentov naro¢né, tak po
stranke fyzickej, ako aj emocne;.

KPacové slovd modely umierania, oSetrovatel'ska starostlivost,
potreby umierajiceho pacienta.

UvoD

Problematika paliativnej starostlivosti je v sucasnosti uz intenzivne
diskutovand. Stala sa aj jednym z hlavnych cielov rieSenia
zdravotngj politiky. Eurépska asociacia paliativng starostlivosti
(EAPC) je centrom pre vSetkych, ktori sa zaoberaju paliativnou
starostlivost'ou na Urovni vedeckej, klinickel a socialng; urcena je
pre lek&rov, sestry, socidnych pracovnikov, psycholégov,
duchovnych adobrovolnikov. ZastreSuje narodné asocidcie z
eurépskych krajin, ktoré vzgomne kooperuju. WHO deklaruje
rozvoj paliativng starostlivosti, ako jednu z prioritnych oblasti
rozvoja zdravotnictva a socidlngj starostlivosti. Nespochybnitel'ny je
g fakt, Ze na Sovensku pribudne denne 32 pacientov
snevylie¢itelnym ochorenim, 135 I'udi denne zomiera a az 12 000
pacientov ro¢ne tvori cielovi skupinu pre odbor paliativnej
starostlivosti. Naj¢astejsim miestom Gmrtia je nemocnica (58 %),
lieGebny Gstav (9 %) a socidne zariadenie (6 %). V sucasnosti je

umiergjicim pacientom poskytovana profesiondna zdravotna
starostlivost’ najmodernejSou technikou, avSak mnohokrat pri je
poskytovani absentuje aspekt blizkosti. Umiergjlci pacienti sd
Z osetrovatel'ského hladiska najnarocne;jsi a mnohokrat
hospitalizovani a na &andardnych oSetrovacich jednotkach.
Paliativnu  starostlivost’ v ramci absolvovania klinickej vyucby
poskytuju  okrem dalSich ¢lenov zdravotnickeho timu aj
vysokoskolski Studenti odboru oSetrovatel'stvo. Poskytovanie
oSetrovatel'skej ~ starostlivosti tazko chorym aumiergdcim
pacientom pocas klinickej vyucby je pre nich mnohokrat naro¢né po
stranke fyzickej aj psychickej. Studenti vstupuju do oSetrovatel’sky a
eticky naro¢nych situdcii, musia zvladat’ aj emo¢nu zataz. Niekedy
moze skusenost’ s poskytovanim paliativnej starostlivosti posobit’ na
Studenta az traumatizujlco. Z tohto dévodu je doleZité, aby vetci,
ktori poskytujii zdravotnu starostlivost’ tazko chorym a umiergjlicim
pacientom zvlédali nie len odborni stranku tejto Specificke)
starostlivosti, ale aby reSpektovali aj eticky aspekt vo vztahu
k umierajicemu.

1. UMIERANIE A SMRT V KONTEXTE
OSETROVATELSTVA

Castokrat sa umieranie a smrt’ tabuizuje, aj ked’ sa tyka kazdého
¢loveka. Cudia maju tendenciu nerozpravat’ sa o tejto problematike,
nakol’ko je pre nich obtazujuca ¢i znepokojujuca. Avsak, ak sa tejto
problematike nevenuje dostatok casu, stava sa prekvapujucou
najmavtedy, ak uz niet ingj cesty. O umierani mozno uvazovat’, ako
0 niecom ¢o predchadza smrti, ktord nas vzdy zaskoc¢i. Smrt’ je stav,
ktory nastava po skonceni zivota, avSak umieranie je proces,
ktorého konecnym zaviSenim je smrt. Umieranie je mozné chapat,
aj ako poslednu kapitolu zivota ¢Eloveka, ktora si vyzaduje
Specifické etické ulohy. Tak, ako kazdy c¢lovek rovnako aj
umierajuci ¢lovek zostdva mravne zodpovedny, nestiva sa kvoli
tomu nesvojpravnou osobou. Umieranie so sebou prindsa g strach
zutrpenia, strach ztoho ¢o pride. Paliativny pacient je
nevylie€itelne chory, ktory trpi rdznymi priznakmi, predovsetkym
bolestou. Mnohokrat nevie prijat’ skutocnost smrti a Ziada
pokracovat’ v kauzélngj liecbe, aj ked’ uZ moznosti tejto liecby st
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vycCerpané. Ma pravo na dostojnt smrt, slobodnu vol'bu miesta, kde
zomrie aprimerani starostlivost. Zaroveii sa vedome alebo
nevedome vyrovnava stym, Ze je na konci Zivota. Je Casto zavisly
na starostlivosti, ma biologické, psychické, socidne a spiritualne
problémy, stréca perspektivu, zmysel Zivota asilu bojovat’. Tento
proces umierania S teda v plng miere Ziada uplatnenie filozofie
paliativnej  starostlivosti, ktora je aplikovatelna v akomkol'vek
prostredi.

1.1 Modely umierania

Model umierania doma — vyhodou pre umierajiceho pacienta
v domacom prostredi je komfortnost’, nepritomnost’ ruchu a rezimu
v porovnani soddelenim. V domacom prostredi sa denny rezim
prispdsobuje umierajuicemu, oumiergiiceho sa stargua rodinni
prisludnici, nepretrzite 24 hodin denne. Zdravotni starostlivost’
Vv domacom prostredi umierajicim pacientom poskytuju aj dalsi
pracovnici réznych profesii, akymi si sestry, lekéri, fyzioterapeuti
adalsi. Tento model starostlivosti si vyZaduje osobnost’, ktorad je
schopna zvladnut’ rozne situcie a rozhodovat’ sa samostatne. Pre
poskytovanie starostlivosti v domacom prostredi, musia byt’ splnené
isté podmienky. Fyzické apsychické priznaky umierajliceho musia
byt stabilizované. Rodinni prislusnici by mali byt ochotni postarat’
sa o umiergjuceho ataktiez prispdsobit’ sa vSetkym poziadavkam,
ktoré si situacia vyzaduje. Pri tejto starostlivosti asto dochadza
k fyzickému apsychickému vycerpaniu rodinnych prislusnikov, ¢o
je jednou z nevyhod tohto modelu. Indtitucionalny model umierania
— model vznikol postupnym budovanim novych nemocnic.
V nemocni¢nom prostredi sa umierajucim poskytuje kvalitna
starostlivost’  prostrednictvom diagnostickych a terapeutickych
metdd. Avsak aj napriek tomu, umierajicim chyba ludsky kontakt,
ktory je tak potrebny. Starostlivost’ o umierajuiceho mdze negativne
pbsobit’ na zdravotnicki persondl, z toho dévodu zostavaju citovo
negativni asustred’uju sa na priebeh choroby viac, ako na osobnost’
umierajuceho. V niektorych zdravotnickych zariadeniach absentuje
osobny pristup k pacientovi. Negativne na psychicky stav
umierajuceho pdsobi nedostatok stkromia, hluk z oddelenia alebo
malo kontaktu spribuznymi. Paliativny model umierania —
paliativna starostlivost’ utrpenie zmierfiuje a skvalitiiuje Zivot
umiergjucim pacientom aich rodinam. Zameriava sa na
starostlivost’, ktord skvalitiiuje ich kazdodenny Zivot. Poméha
zabezpec€it' zmysluplny zivot aj napriek vaznej chorobe. Udrziava
kvalitu Zivota prostrednictvom praktickegf pomoci rodindm pri
Uprave domovov, fyzickg starostlivosti otelo, duchovng
aemocionalnej podpore. Paliativna starostlivost’ zac¢ina od zistenia
pokrocilého ochorenia a kon¢i ukoncenim smutenia pozostalych.
Moze to trvat’ niekol’ko rokov, tyzdiiov niekedy len dni.

1.1.1 Principy paliativnej starostlivosti

Paliativna  oSetrovatelska  starostlivost  je  oSetrovatel'skd
starostlivost o umiergjicich atazko chorych pacientov. Cloveka
vnima celistvo so v&etkymi jeho biologickymi, psychologickymi,
socianymi a spiritual nymi potrebami.  Je  kontinudlna
aprofesionalna, zmierfiuje utrpenie, tisi bolest, uspokojuje
psychologické aspiritualne aspekty, zabezpe€uje podporu a pomoc
g rodinnym prislusnikom. Hlavnou uUlohou je uspokojovanie
v3etkych potrieb umiergjucich atazko chorych pacientov. Zasady
paliativng starostlivosti su tlmit' bolesti a ostatné priznaky,
neurychlovat aneoddalovat smrt, zapajat do starostlivosti
opacienta & psychologické aspiritudlne metddy, podporovat
umierajiceho, aby Zil aktivne az do smrti, podporovat’ rodinnych
prisludnikov svyrovnanim sa snovo vzniknutou avel'mi naro¢nou
situdciou, kolektivnym pristupom riesit’ potreby umierajuceho a jeho
rodinnych prislusnikov, zvysit' kvalitu Zivota, ¢im sa kladne méze
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ovplyvnit’ progres ochorenia. Sucastou paliativnej starostlivosti je
termindlna starostlivost, ktord je poskytovana v poslednych diioch
ahodinach pred tmrtim. Paliativna starostlivost’ vnima cloveka, ako
biologicku, psychologickd, socidnu a spiritudlnu bytost, teda vnima
¢loveka holisticky so vietkymi jeho potrebami. Umieranie chépe
ako proces, ktory je prirodzeny. Na Slovensku je od aprila 2020
v platnosti Standard Komplexny osetrovatel'sky manazment pacienta
v paliativng starostlivosti, ktory vymedzuje postupy komplexnej
oSetrovatel'skej starostlivosti. Vymedzuje nie len instituciondnu
starostlivost’, ale aj domacu oSetrovatel'ski starostlivost’ a vSade
tam, kde je poskytovana oSetrovatel'skd starostlivost’ a dochédza ku
kontaktu medzi sestrou a umierajlci pacientom.

1.2 Potreby umierajlceho pacienta

V starostlivosti 0 umierajuceho je dominantnd ulava aliecba
priznakov. Vytvéara priestor pre pacienta ajeho pribuznych pre
rozhodovanie o zdravotng] starostlivosti v spolupraci s lekarom.
V poskytovani paliativnej starostlivosti je podstatnym néstrojom
komunikécia. Nie vzdy sa pacient a jeho pribuzni vedia vyrovnat
spocitmi, ktoré sivisia sbliziacou sa smrt'ou a prave tomu mau
komunika¢né zru¢nosti napomdct’, aby sa tie pocity zvladali lepsie.
Z toho vyplyva, Ze paliativna starostlivost’ je plna emocii a pri j€
poskytovani, je takmer nemozne neprist do osobného kontaktu
Spacientom. Starostlivost vtermindng féze ochorenia je
poskytovana holisticky, zahfiia biologicku, psychologickd, socialnu
aspiritudlnu oblast. Sestra poskytuje oSetrovatel'sku starostlivost’
umierajucim pacientom v zmysle holistického vnimania pacienta
azohladnuje fakt, Ze vtermindneg féze ochorenia sa potreby
umierajiceho pacienta menia. Ulohou sestry je teda véasne
identifikovat’ aktualne problémy pacienta, pripadne potencialne
rizikd pri uspokojovani potrieb. Pri uspokojovani biologickych
potrieb sa sestra zameriava na odstranenie azmiernenie priznakov,
ktoré sa Casto utychto pacientov vyskytujl asut nimi bolest,
neschopnost udrzatt mo¢ astolicu. Je potrebné uspokojit
u umiergjlceho pacienta potrebu vyZivy, prijmu tekutin, spanku,
aktivity apohybu. Proces umierania anaslednej smrti ma velky
vplyv na psychiku pacienta. Umierajici pacienti pocituju strach
aobavy znezndmeho, ztoho Co ich ¢aka. Pocituji kombinaciu
emdcii, aby sa dokazali vyrovnat' s nevyliecitelnou chorobou.
Medzi psychické potreby, ktoré umierajuci pacienti pocit'uji patri
potreba autondémie, pravdivosti, potreba reSpektovania ludskej
dostojnosti, moznost’ sebarealizacie a potreba zmysluplnosti.
Sesterské intervencie vramci uspokojovania psychologickych
potrieb spocivaju v neustalom vypocuti pacienta a empatickom
rozhovore. Vel'mi délezité je reSpektovanie dostojnosti pacienta pri
vykonavani kazdej intervencie. Nakol'ko je ¢lovek tvor spolocensky,
tak g uspokojovanie socialnych potrieb ma svoj vyznam, nakolko
nikto nechce umierat sam. V poslednych chvilach Zivota je
pritomnost’ rodiny alebo blizkej osoby vel'mi ddlezita. Zasadnou
sicastou vnimania nevylieCitelnej choroby je spiritualita.
Spiritudlne potreby ma kazdy ¢lovek bez rozdielu &i je veriaci alebo
nie. Spiritualita kladie otazky zmyslu, existencie 'udskej osobnosti.
Pri poskytovani osetrovatel'skej starostlivosti je dolezité reSpektovat
vierovyznania a naboZensku slobodu.

2. ANALYZA PARCIALNYCH VYSLEDKOV

PRIESKUMU
2.1 Prieskumny problém, ciel’
a metodologia prieskumu

vzorka respondentov

Realizovany prieskum, ktorého sa celkovo zGcastnilo 100
vysokoskolskych Studentov 2. a3. ro¢nika dennej formy odboru
oSetrovatel'stvo - bakalarskeho stupia Stidia bol zamerany na ich
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postoj k poskytovaniu oSetrovatel'skej starostlivosti tazko chorym
aumierajucim pacientom. Parciadlnymi ciel'mi prieskumu bolo zistit’
postoj respondentov k problematike umierania a smrti; poukéazat’ na
najCastejSie emdcie, ktoré respondenti pocitovali pri poskytovani

oSetrovatel'skej ~ starostlivosti tazko chorym aumiergjicim
pacientom;  identifikovat’  najnaro¢nej$iu  oblast v rédmci
uspokojovania  potrieb  umiergilcim  pacientom  z pohl'adu

respondentov; identifikovat’ najnarocnejSie oSetrovatel'ské vykony
slvisiace sposkytovanim oSetrovatel'skej starostlivosti tazko
chorym aumierajiicim pacientom; zistit, sakymi najcastej$imi
etickymi problémami boli respondenti konfrontovani pocas
Sudentskgl  klinickgy  praxe v slvidosti s poskytovanim
oSetrovatel'skej  starostlivosti tazko chorym aumierglcim
pacientom.  Prieskum bol readlizovany  vyuzitim = metédy
neStandardizovaného  dotaznika, ktory  bol  respondentom
administrovany online a konstruovany celkovo z 23 poloziek.

2.2 Kuvantitativna analyza vyznamnych prieskumnych
zisteni a diskusia

Tabul'ka 1 Postoj respondentov k vnimaniu smrti a umierania

Moznost’ odpovede Pocet (n) Percenta (%)
prirodzend sucast Zivota 71 54
bolest, utrpenie 29 22
nezaoberdm sa touto otazku 3 2
zmieSané pocity 25 19
nemam nazor 1 1
uved'te iné 2 2

® 3no
Hpie

® iba niektoré

14;14%
Graf 1 Vedomosti respondentov o pravach umierajucich

H 4no
Hnie

= ibaniektoré

Graf 2 Vedomosti respondentov o fézach umierania
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Graf 3 Naro¢nost’ poskytovania oSetrovatel'skej starostlivosti tazko
chorym a umierajicim pacientom
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Graf 4 Naroénost uspokojovania jednotlivych oblasti potrieb
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Graf 5 Naroénost’ urenia f&zy umierania

Tabulka 2 Vnimanie naro¢nosti oSetrovatel'skych vykonov

MozZnost’ odpovede Pocet (n) Percenta (%)
hygienicka starostlivost 41 15
podavanie stravy 48 17
aplikécia liekov 29 11
odber biologického 43 16
materialu
komunikécia s 75 27
umierajcim pacientom
komunikécia 38 14
s pribuznymi pacienta
uved'te iné 0 0

Tabulka 3 NajcastejSie emodcie zo strany respondentov pri

poskytovani  oSetrovatel'skej  starostlivosti  tazko  chorym
aumiergjcim pacientom
MozZnost’ odpovede Pocet (n) Percenta (%)

smtok 75 47




GRANT journal
ISSN 1805-062X, 1805-0638 (online)

EUROPEAN GRANT PROJECTS | RESULTS | RESEARCH & DEVELOPMENT | SCIENCE

hnev 16 10
empatia 63 39
zlost’ 5 3
Ziadne emdcie 2 1

Tabul'ka 4 NajcastejSie vnimané etické problémy pri poskytovani

oSetrovatel'skej starostlivosti tazko chorym a umierajicim
acientom
Pocet Percenta
2 9
MozZnost’ odpovede (n) (%)
nevhodna komunikacia 65 25

zdravotnickych pracovnikov
S umierajcim pacientom
nevhodné komunikacia 30 12
zdravotnickych pracovnikov
srodinou, pribuznymi umierajliceho
nedostatocny manazment tiSenia bolesti 34 13
neddstojné zaobchadzanie s 58 23
umierajdcim pacientom

Z0 strany zdravotnickych pracovnikov

neddstojné zaobchadzanie sumierajlicim 12 5
pacientom zo rany rodiny

nerespektovanie prav tazko chorych a 29 11
umierajlcich pacientov

oznamovanie nepriaznive) diagndzy v 27 11

pritomnosti inych ludi

Tabul'ka 5 Najnaro¢nejsie uspokojované potreby biologickej oblasti

MozZnost’ odpovede P?nc)et Pe(r&(: ;] ta
potreba vyzivy 52 20
potreba prijmu tekutin 47 19
tiSenie bolesti 62 24
potreba spanku 13 5
potreba aktivity/ pohybu 31 12
potreba hygienickej starostlivosti 49 19
Ziadna z potrieb 3 1

Tabulka 6 NajnarocnejSie uspokojované potreby psychologicke;j
oblasti

S Pocet Percenta
Moznost’ odpovede (n) (%)
potreba bezpecia, istoty 54 31
potreba zachovania ludskej 50 29
déstojnosti
potreba reSpektu 30 17
potreba lasky a Ucty 32 18
Ziadna z potrieb 8 5

Tabulka 7 Najnaro¢nejsie uspokojované potreby socialnej oblasti

. , Pocet Percenta
Moznost’ odpovede (n) (%)
potreba pritomnosti blizkej osoby 62 51
uspokojovanie potreby 53 43
komunikacie
Ziadna z potrieb 15 6

Tabulka 8 Najnaro¢nejsie uspokojované potreby spiritudlnej oblasti
MozZnost’ odpovede Pocet (n) Percenta (%)
potreba zmyslu Zivota 77 67
potreba pritomnosti kinaza/ 23 20
prijatia sviatosti
Ziadna z potrieb 15 13
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2.3 Diskusia

Poskytovanie  oSetrovatel'skej  starostlivosti  tazko  chorym
a umierajucim pacientom je neoddelitelnou stcastou teoretickej
a praktickej vyucby Studentov lekarskych a nelekarskych $tudijnych
odborov. Na zé&klade analyzy Udajov dotaznika konStatujeme, Ze
respondenti n&sSho prieskumu vnimaju umieranie asmrt’, ako
prirodzenu sucast’ zivota, ¢o hodnotime, ako pozitivny fakt, ato g
napriek skutoCnosti, Ze niektori respondenti sa otazkou smrti
aumierania vobec nezaoberaju. Markova (2010) uvédza, Ze to, ako
sestry vnimaju umierajiceho pacienta, ¢asto ovplyviuje ich prvy
kontakt s umierajicim pacientom, ktory casto prichddza pocas ich
Studentskej praxe. Autorka d’alej uvadza, Ze na zaklade vysledkov
vyskumu z 30 sestier, iba 1 sestra s svoj zazitok s umiergjicim
pacientom nepamitala. Z vysledkov nasho prieskumu dalej
uvadzame, Ze respondenti sU erudovani v oblasti problematiky
umierania. AvSak naro¢né je pre nich uréit’ fizu umierania, v ktorej
sa umierglci pacienti nachadzali. Z vydedkov anadyzy tiez
konstatujeme, Ze Studenti st emocne vytazeni pocas poskytovania
paliativnej oSetrovatel'skej starostlivosti, najCastejSie pocituju
smitok. Je potrebné, aby Studenti boli pripraveni poskytovat’
oSetrovatel'sku starostlivost’ tazko chorym a umierajucim pacientom
po stranke praktickej, ale je dolezita aj ich osobnostna pripravenost
a emocna zrelost. Tiez sme zistili, Ze za najnaro¢nejSiu oblast’ v
ramci uspokojovania potrieb tazko chorym a umierajicim
pacientom uréili respondenti oblast’ psychologickt, za najmengj
néaroénii oblast’ spiritualnu. Dalej sme zistili, Ze v ramci biologickej
oblasti respondenti ur¢ili potrebu tiSenia bolesti, ako najnarocnejsie
uspokojovanu potrebu. V rdmci psychologickej oblasti respondenti
uviedli, ako najnaroénejsiu potrebu bezpecia aistoty. V sociélne
oblasti uviedli, ako najnaro¢nejsiu uspokojovat’ potrebu pritomnosti
blizkegj osoby. Cinova, Ondriova (2012) poukazuju na fakt, Ze
paliativny pacient je oSetrovatel'sky naro¢nejsi. Z vysledkov analyzy
nasho prieskumu sme zitili, Ze respondenti povazuju za
najnaro¢nejsie pri poskytovani oSetrovatel'skej starostlivosti t'azko
chorym a umierajicim pacientom zvlast komunikaciu. Kabelka
(2017) zdoraziuje, ze komunikacia v paliativnej oSetrovatel'skej
starostlivosti je zakladom oSetrovatel'skej starostlivosti. Cinova
a Ondriova (2012) apeluju na to, Zze neoddelitelnou stucast'ou
paliativnej starostlivosti je zachovanie ucty ku kazdému cloveku.
Z vydedkov analyzy nasho prieskumu vyplyva, Ze respondenti
povazuji, ako najcastej$i eticky problém pri poskytovani
oSetrovatel'skej starostlivosti tazko chorym a umierajicim
pacientom nevhodni komunikaciu zdravotnickych pracovnikov s
umierajucim pacientom, ¢o povazujeme za negativne zistenie.

2.4 Odporucania pre prax

Na zaklade vysledkov analyzy navrhujeme odporGi¢ania pre
vzdeldvacie indtiticie: vyraznejSie sa zamerat’ u vysokoskolskych
Studentov nelekarskych Studijnych programov oSetrovatel'stva na
nacvik verbalng a neverbalng komunikacie s umiergdcimi
pacientmi; pocas vedenia klinickych cvi¢eni apelovat’ na Studentov
k vnimaniu Specifickych potrieb umiergjlicich pacientov, a tym
prisposobit’ efektivnejSiu osSetrovatel'skll starostlivost’ umierajiicim
pacientom; v ramci vyucby $tudentov oSetrovatel'stva, vyuzivat na
rieSenie oSetrovatel'skych a etickych problémov u tazko chorych
a umierajucich pacientov cviéné kazuistiky v ramci virtualneho
prostredia; organizovat’ na akademickej pdde prednasky, seminare,
workshopy zamerané na problematiku paliativnej oSetrovatel'skej
starostlivosti apre vysokoskolskych Sudentov v Studijnom odbore
oSetrovatel’stvo: uvedomit' si potrebu byt erudovany v oblasti
poskytovania  oSetrovatel'skej  starostlivosti  tazko chorym
aumiergjlcim pacientom; pre kvalitné poskytovanie oSetrovatel'ske;j
starostlivosti pocas absolvovania klinickej praxe; byt eticky
vhimavy pri poskytovani o$etrovatel'skej starostlivosti tazko chory
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a umierajicim pacientom; poznat’ Specifické potreby umierajiicich
pacientov aposkytovat’ ofetrovatel’skii starostlivost’ tazko chorym
a umierajucim pacientom so zretelom na Specifické potreby
umierajlcich pacientov; poznat’ prava a féza umierania umierajlcich
pacientov anasledne ich reSpektovat’ v klinickej praxi; pocas
klinickej Studentskej praxe spracovavat’ oSetrovatel'ské kazuistiky
zamerané g na pacientov v termina nych fazach ochorenia.

3. ZAVER

Paliativna starostlivost’ je poskytovand tym najkrehkej$im
pacientom, ktori si vyzaduju laskavé slovo, blizkost, empatiu,
dostojné zaobchadzanie nevynimajlic uspokojovanie potrieb, ktoré
sl na konci Zivota odliSné aspecifické. Naro¢nost’ poskytovania
paliativnej starostlivosti spo¢iva v prisposobeni oSetrovatel'skej
starostlivosti  jednotlivym  Specifickym potrebdm umiergjtcich
pacientov. Tak, ako je narocné poskytovanie paliativnej
starostlivosti pre zdravotnickych pracovnikov, niet pochyb, Ze je
naro¢né aj pre Studentov oSetrovatel'stva, ktori su uplatnovanim
filozofie paliativnej starostlivosti konfrontovani uz pocas
absolvovania &udentskej klinickej praxe. Ztohto dbévodu je
potrebné, aby sa vramci vzdelavania budlcich zdravotnickych
pracovnikov ovel'a intenzivnejSe apelovalo na ich profesiondnu
odborna pripravu, nevynimajlc tiez formovanie ich osobnostnych
acharakterovych ¢it ¢i etickej vnimavosti.
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Abstrakt Cudové umenie je osobitna oblast’, v ktorej dochidza k
prepojeniu spevu, tanca, vytvarnictva, slovesnosti a hudby. V
sucasnosti mézeme sledovat’ akési znovuzrodenie 'udovych hodnot.
LCudia s uvedomuji délezitost, vyznam a jedine¢nost’ slovenskej
zachovavat’ a chranit. Predkladany prispevok sa zaobera vyuzitim
ludového umenia, s dorazom na trnavsky region, v edukaénom
procese zakladnej umeleckej $koly. Okrem stru¢nej charakterizacie
ludového umenia trnavského regionu priblizuje realizovany
vyskumu zamerany na uplatnenie prvkov Tudovej kultiry
trnavského regionu v oblasti interpretdcie l'udovej piesne a jej
praktické vyuZitie vo vzdeldvacom procese.

Kricové slova Cudové umenie trnavského regionu, Pudova piesei,
vokalne zruénosti, edukaény proces.

1. LUDOVE UMENIE TRNAVSKEHO REGIONU

Tradicnd Tludova kultira je vysledkom materidlnych a
nematerialnych produktov I'udskej ¢innosti, ktoré nasli svoje miesto
v beznych spolo¢nostiach. Tieto pospolitosti na Slovensku tvorili
najmé rol'nici, remeselnici a robotnici. Ako celistvy a pretrvavajici
systém zacala postupne zanikat' kvoli modernizacii spolo¢nosti,
aviak jg rozmanité javy sa g napriek negativnemu dopadu
technického rozvoja stali zdrojom kultirngj a humanitnej identity.
Oznacujeme ich teda ako prejavy lokalneho, regionalneho alebo
narodného kultirneho dedi¢stva (Morongova, online).

Délezitou shcastou charakteristiky regionu je jeho historicky,
hospodarsky a kultarny aspekt (Mézi, 2005, s. 11). Trnavsky region
sa vyznacuje bohatou historiou, duchovnym i kultirnym zivotom. Je
regionom vzdelania, dobrého chleba a vina, ktory sa rozprestiera v
juhozapadnej Casti Slovenskej republiky. Na Uzemi Trnavského
kragja sa spgjgju roznorodé kultirne oblasti Zahoria, Povazia a
Zitného ostrova, ktoré s zaroveii silne ovplyvnené civilizaciou
susednych krajin a ndrodov (Kolektiv autorov, s. 34). Krgj sadeli na
sedem okresov — Dungjské streda, Galanta, Hlohovec, Piestany,
Senica, Skalica a Trnava. Po¢tom obyvatelov je Trnavsky kraj
najmensi zo vSetkych krajov a patri k starSie osidlenym castiam
Slovenska (Mikus, 2012, s. 9 — 11). Centrom Trnavského kraja je
starobylé mesto Trnava. Vyznamnou sGcastou Trnavského kraja su
vlastivedné a mestské muzea, ktoré priblizuji historiu, ludové

tradicie aprirodu (Kolektiv autorov, s. 56). Ich vyznam podnecuje g
bohatd ponuka roznych podujati a aktivit pocas celého roka. V
oblasti Tudovej kultary su to napriklad medzindrodna prehliadka
Trnavskd brana alebo Tradi¢ny trnavsky jarmok, ktorého sucastou
st l'udovi remeselnici. Pre Trnavsku rovinu je charakteristicka tvrda
vyslovnost s bohatym regiondlnym slovnikom (Jancovic,
Keszlerova, Marinakova, online). Cudové tradicie vedia obohatit’
kultiru v kazdom mesiaci, kedy okrem tradiénych vyro¢nych a
rodinnych zvyklosti vytvaraju priestor pre nové davnostné
prileZitosti (Meliskovd, 2012, 191). Spolocensko-ekonomické
podmienky trnavského regionu umoznili rozvoj folklérnych
kolektivov, boli to najma detské stibory, dedinské spevécke skupiny
a folklorne stbory, ktoré sa zameriavali na zachovavanie a
prezentaciu miestnych tradicii (Neznami autor, online). Vdaka
svojg iniciative sa stali vyznamnym kultirnym javom a dodnes st
sticastou tradicie ako relativne pevné celky (Meliskovd, 2012, s.
195).

1.1 Hudobny folklér

Ludové piesne Trnavskej roviny maju spravidla anonymny povod,
si charakteristické jednoduchou Struktirou a Ustnym tradovanim
(Kilianova, G., online). V piestiach sa ¢asto spomingju Zivotodarné
sily prirody, kedy sa prijimali plody zeme a prejavoval sa vztah
k prirode (M&zi, 2005, s. 56 — 57). V T'udovych piesiiach majt svoje
miesto obl'ibené symboly krasy, dobra, lasky a obrady, stelesnené
prostrednictvom kvetov, vtactva, ¢i roznych plodin. Priamou
symbolikou k poslucha¢om prehovérgji piesne Vilecelo ftica
(Abraham), Vee vietor (Spacince), Vilecel sokol (Paderovce),
V zelenom hdjicku (MaZenice), V svatokaterinskem haji (Jaslovské
Bohunice), V oresanském kostelicku (Horné OreSany), F prostred
Ameriky (Vrbové). Priam rozpravkové situovanie deja prindSaju
piesne Za horami, za dolam (Bolerdz), F Sirem poli hruska
(Paderovce), Hej, pod smolinskim zamkom (Smolenice), Kebich bola
jako huska (Zelene€). Vyvoj spologenského vedomia Fudovych
piesni trnavského regionu nachddzame v sucasnosti v rdznych
spevnikoch jednotlivych obdobi, tzv. mladSie piesne sU piesne s
I'dbostnou tematikou, zartovné, regrutske, dialogické, na pocuvanie,
taneéné a iné. Radost’, smutok, nadej a laska dominuju v starych aj
novych piesiiach. V svadobnych piesfiach sa vyskytuje symbol
kohuta, ktory znazortiuje rano, svetlo, plodnost’ a silu. Ruza, zeleny
vienok a jablko su obvyklymi symbolmi dievéenskej Cistoty,
nevinnosti a vynimoc¢nej krésy (Mozi, 2005, s. 54 — 55). Jarné
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piesne nas vtiahnu do roznych tradicii (velkonocné sviatky,
vynaSanie Moreny atd’.), ktoré si symbolom radosti, hojnosti
aveselosti (Medved, online).

1.2 Taneény folklor

Tradi¢ny l'udovy tanec je charakteristickym tane¢nym a pohybovym
umenim, predovSetkym  vidieckeho obyvatel'stva, ktorého
predchodcovia boli v minulosti rolnici, pastieri a remeselnici.
(Nezndmi autorl, online). Pre trnavsky region su typické naméa
tance rolnickg kultiry ako wvyhadzovand, vrtena, kovdcsky,
cizmarsky ¢i faSangovy (Mézi, 2005, s. 51). Vyhadzovana je kritivy
parovy tanec starého Stylu s improvizaénym charakterom. Jeho
Struktira pozostava z viacerych taneCnych dielov — predspev ¢i
rozkaz tane¢nika pred muzikou, cifrovanie partnerov, pérové
kritenie a dvihanie partnerky. Vrtend je parovy kritivy tanec
starého §tylu, ktory pozostava z predspevu tanecnika a privolanie
partnerky, vrtenie diev¢ata a cifrovanie mladenca (Neznami autor2,
online). Kovdcsky tanec je pracovny tanec znazoriujuci pracu
kovaca. FaSiangovy tanec mladenci tancuji po kruhu drZiac sa za
palice (Kilidnova, G. akol., online). Dalej st to tance viazuce sa k
spevom, ako napriklad Cez VereSvar drobna hradska, Janicko Zitko
sece, Zavrc sa mi zavrc. Dalgie prejavy spadajice do tejto oblasti st
tane¢né hry a dramaticko-tane¢né formy (Némethova, s. 1).

1.3 Slovesny folklor

Slovesny folklor stvariiuju slovesné, slovesno-dramatické, Ustne i
pisané prejavy Fudovej tradicie. Pozostava z niekolko zakladnych
druhov a Zanrov ako su prisovia, porekadld, pranostiky, hadanky,
rozpravky, povesti, legendy, rozprévania zo Zivota a anekdoty.
Svojraznu skupinu tvori 'udové a babkové divadlo. V rodinnom
akaendarnom obradovom folklére mau vyznamnla funkciu
dramatické vystupy, zaklinania, zariekania a vinse (Neznami autorl,
online). Viac zvykoslovi sa viaze na jesenné a zimné obdobie
(Feren¢ikova, 2014, s. 5). Specificky druh folkléru predstavuju
rozmanité vyroéné obycaje — Mikulas, Stedry den, Stefan, Tri kréle,
,.topenie“ Moreny, Na Ondreja atd’. Pocas tychto ¢innosti sa hovoria
riekanky, spievgjl jednoduché piesne a tancuju sa tance
prisichajice konkrétngj tradicii (M6zi, 2005, s. 57). Priklad
riekanky a vyc¢itanky Trnavskej roviny:

»Fuki muki, dajte maki,
Tri lopatki na oplatki a ta &vrtd orechov,
Bereme to do mechov.”

» Enten tinus, maraka tinus,
apatika, rapatika, en ten, tus!“

1.4 Vytvarny folklér

Trnavsky region tvori svojraznu symbidzu vysoko rozvinutého
profesionalneho vytvarného prejavu s bohatym I'udovym umenim,
ktorého sucastou je architektira, doméca vyroba (zhotovovaniu
Pudovych nastrojov sa blizsie venuje Sondorova, D. 2022. Tvorba
ucebnych pomdcok zameranych na rozvoj hudobnosti a ich
uplatnenie v praxi. In: Grant journal, ro¢. 11, & 1, s. 60-64) a
Iudové remesla vSetkych druhov a materialov (Sivacek, 1980, s. 4).
Vytvarné vlohy obyvatel'stva regionu sa okrem keramiky vyraznym
sposobom prejavili g v 'udovom oSateni. V suvislosti s odevom sa
vyvijala Specificka trnavska vysivka, napr. vysivanie zlatom cez
karton, aplikacia na tyle, Sité vyplne — gatre, vysivanie farebnymi
perlickami (Mikus, 2012, s. 200). Obce od Nového Mesta nad
Vé&hom po Piestany mali obleCenie zname pod nazvom piestansky
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kroj. Patri k jednym z najbohatSie zdobenych krojpv zapadného
Slovenska s pokrocilou vysivaéskou technikou (Smykal, 2019,
online).

Vdaka svojraznemu zdobeniu a estetike dosahovanej vysivacimi
technikami a motivmi sa zarad'uje 'udovy odev trnavskej oblasti
medzi dekorativnejSie kroje na Slovensku. Prizna¢nou &rtou
trnavského kroja boli a dodnes st rukévce, ku ktorym sa ku koncu
privazovali bohato riasené volany — tacle zdobené vySivkou a
¢ipkou. Okolo krku sa uvdzoval zlatou a striebornou nitou vysivany
volén — krézel so Sirokou pali¢kovanou alebo strojovou ¢ipkou. K
drahs$im materidlom Casti kroja patri prucel, ktory bol predovsetkym
z brokatu s velkymi farebnymi kvetmi pretkdvanymi zlatou nit'ou.
Dalej to boli stikenné sukne, ktoré sa davali §it' zo sukna zelene;,
modrej alebo Ciernej farby. Muzsky odev sa skladal z kosele z
jemného bavineného plétna, ktorg rukavy boli taktiez bohato
zdobené vysivkou a Cipkou. Nohavice boli tizkeho strihu, Ciernej
farby a okolo razporkov byvali nasité Cierne alebo tmavomodré
o0zdobné Snary podsité bielym flanelom. Muzskym doplnkom bol
maly klobuk s okrahlym dienkom zdobeny perami, maslou ¢i
stuhami. Typickou obuvou zien i muzov boli ¢ierne kozené ¢izmy s
tvrdymi sérami na nizkom opitku (Zajic¢kova, 2009, s. 5 —9).

2. VYUZITIE FOLKLORNYCH PREJAVOV
TRNAVSKEJ OBLASTI V EDUKACNOM
PROCESE

+Rozvoj tvorivosti je nenahraditelnou sucastou osobnostného,
kognitivneho a emociondlneho vyvinu dietata. Aby tento rozvoj
nastal, je potrebné zamerat' sa na metédy a formy vzdeldvania, ktoré
k tomu prispievaju“ (Sondorova, 2020, s. 866), v naSom pripade teda
cez rozne formy l'udového umenia. Ddlezitou stcastou edukaéného
procesu na hodinach hudobného odboru v ZUS je tradiéna Pudova a
regiondna vychova, prostrednictvom ktorgf sa formuje postoj
ziakov k Tudovej hudbe a k Tudovym tradicidm. Vyznamnou
zlozkou regiondlnej vychovy je slovesny a hudobno-vokalny folklor.
Z tohto dovodu sme sa rozhodli realizovat' vyskum, ktory sme
zamerali na oblast’ trnavského regionu, konkrétne Trnavského kraja
amesta Trnava. Tuto Specifickil Tudovi kultiru sme spritomnili
roznymi prvkami 'udového umenia — l'udové piesne, tance, kroje,
vycCitanky, riekanky, hadanky, prislovia, porekadla, ktoré sme
zakomponovali do vyucovacieho procesu tak, aby Ziak porozumel
hudobnym zakonitostiam, dokazal ich aplikovat’ do esteticke;j reality
vlastnou tvorivostou a aby vzdelavanie avychova poskytovali
okrem informécii g zazitok nadobudnuty v aktivitdch (GajdoSikova
Zeleiovd, 2010, s. 42).

Ciel’ vyskumu

Cielom vyskumu bolo overit’ vplyv 'udovych prejavov trnavského
regionu a snimi spojenych aktivit na troven vokalnych zru¢nosti v
oblasti interpretacie 'udovej piesne — dychova technika, funkéna
artikuldcia, interpretdcia vo vztahu s pohybom, Ziakov zékladneg
umeleckej Skoly.

Char akteristika vyskumnegj vzorky

Vyskum prebiehal v Sukromne zakladngy umeleckgl Skole
v Cerveniku v ramci hudobného odboru — predmet Spev, vyskumnu
vzorku tvorili traja Ziaci (tri diev¢ata vo veku 9, 10, 14 rokov). S
vybranymi ziakmi sme sa stretavali na hodine spevu raz do tyzdna v
casovom rozpdti 45 minit. VyucCujucim bola Bc. Bernadeta
Dzibelova
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Metddy vyskumu

Vyskum sme redlizovali metddou pripadove] &tidie, ktord
umoziovala zachytit’ zlozitosti, detaily a vztahy odohravajuce sa vo
vybranom prostredi. Na zber dat sme pouzili metédy: Struktlrované
pozorovanie — pozorovacie harky, konstantna komparéacia — vstupny
a vystupny objekt. Zaklad komparovania tvorilo systematické
znamkovanie Ziakov na stupnici 1 — 5, v kazdej skimanej oblasti
(vokalne zruénosti, funkéna artikulacia, interpretacia vo vztahu s
pohybom) pricom znamka 1 zastupuje vynikajuci vykon a zndmka 5
nedostatoény vykon ziaka. Vychodiskom spracovania vysledkov
vyskumu bola kvalitativno-kvantitativna zmieSana stratégia.

2.1 Priebeh vyskumu
September

Na zaciatku sme ziakom prostrednictvom rozhovoru, fotografii a
videozadznamov predstavili oblast’ trnavského folkloru. Vybrané
piesne, s ktorymi budu pocas vyskumu pracovat, sme ziakom
predstavili metddou priamej demonstréacie - vlastnou interpretéaciou
(klavir, spev), pricom sme ku kazdej piesni uviedli kratky komentar.
Spolo¢nym prespievanim zadanej piesne sme overili, ¢i je pre Ziaka
vhodnd z hladiska rozsahu, naro¢nosti a charakteru. Popri
osvojovani si vybrangj skladby sme Ziakov zozndmili g s inymi
piesnami viazucim sa k roénym obdobiam, zvykom, ¢i tradiciam
trnavského regionu, podla ktorych sme tvorili rozne aktivity na
rozvoj skumanych oblasti. Artikulaéné cvicenia sme rozvijali
pravidelnym cvi¢enim riekaniek a vycitaniek. Na zaklade tychto
aktivit si mohli ziaci v§imnut' a uvedomit hudobné Specifika
jednotlivych obdobi na konkrétnych prikladoch (ako sa v kazdom
obdobi meni melddia, slova, tempo aebo hudobny doprovod
skladby). Ku kazdej piesni mali Ziaci pripravené aj dopliujiuce tlohy
— rozpravat' o nalade piesne, identifikovat’ jej zakladny ton &i v
akom takte je napisana

Oktober

Okrem redlizécie bene zauzivanych technickych cviceni
zameranych na rozne sféry vokalnych zru¢nosti sme do procesu s
prichodom jesenného obdobia zakomponovali g niektoré zvyky a
tradicie vychadzajlceho z folklérnych prejavov trnavského regidnu.
Preto sme sa rozhodli zrealizovat’ tzv. obchddzky na , Sechsvatich,
na ktoré sa viaZe riekanka: , Dajte nam, dajte, na Sechsvatich trucle,
bamburicu, krumple. Pred prichodom zimy na Simona a Judy (28.
oktdber) sa hovorilo: ,Simon a Judi vihdnajii bacu z bidi. So Ziakmi
sme v tomto mesiaci pracovali na spravnom vokanom nastudovani
piesne a opravovani chyb. V ramci poslednej vyucovacej hodiny sa
Ziaci zozndmili svybranymi ludovymi tancami — Kalamajka
tancuje, Ket som bola mald, Majeran, majeran. Nacvik bol
zamerany na rozpohybovanie tela a vol'nejsi pohyb pri interpretacii.

November —vstupny koncert

V prvej polovici mesiaca sme na zaciatku hodiny opakovali naucené
tance, pre zlepienie pohybovej interpreticie. Dalej mali Ziaci v
tomto mesiaci dokazat’ vyjadrit’ obsah a vyznam piesne na z&klade
osvojenych vokalnych zrucnosti z predoslych mesiacov. Nemali by
vnimat’ piesent ako na zaciatku, teda len z melodického a textového
hladiska, ale uz ako celok, ktory je mozné vyrazovo spracovat.
Cielom bolo spamiti predniest’ 'udovu piesent pred publikom na
zaklade osvojenych vokalnych zrucnosti, artikulacie a pohybu.
Prednes skladby pred verejnostou je iny ako prednes na hodinach
spevu. Je to naro¢na skiska procesu pripravy vlastnej interpretacie
piesne. Vystupy vSetkych Ziakov sa audiovizualne zaznamenali. Po
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koncerte sme s so ziakmi v rémci hodiny pozreli audiozédznamy a
diskutovali sme o ich vykone.

December

Priebeh vyucby v tomto mesiaci spoc¢ival predovsetkym v nacviku
vianoénych kolied a piesni trnavského regionu na tradi¢ny adventny
koncert. BliZiacim prichodom vianoénych sviatkov sme sa so ziakmi
nauéili vin$: ,Vindujem vam tito davne svatki, Krista Pana
narodzeni, aby vam dal Panboh zdravi, $¢asci, Bosské poZehnani a
po smrci krélofstvo nebeské. Pochvélen, Pan JezS Kristus.*
Ciastoénli pauzu od vyskumu sme vyuzili na zamenu Fudovych
piesni medzi Ziakmi navzgjom. To znamena, Ze s ziaci vyskusali
interpretaciu I'udovej piesne toho druhého. Tuto zmenu hodnotime
velmi pozitivne, Ziaci vedeli reagovat’ na otazky a tilohy spojené so
spravnym postupom interpretécie piesne.

Januar

Po viano¢nych prazdnindch sme sa so ziakmi pripravovali na
kazdoro¢né povinné polro¢né prehravky. Opdtovne sme sa zamerali
na vyber roznych udovych piesni z okolia Trnavy. Po névrate do
gkoly sme pozorovali mensi problém s artikuléciou, preto sme na
nasledujuce hodiny zvolili 'udové piesne s naro¢nej$im trnavskym
nare¢im — Zalo dieuca, Zalo travu, Svici mesadz nad naSim
huménkom, ktoré s Ziaci pomenovali ako ,tazké jazykolamy*.
PresvedCili sme sa, ze mékka vyslovnost' je ziakom blizSia ako
narecie, no zaroveil sa nebranili novej skusenosti. Basni¢kou o
Troch Kraloch sme si so ziakmi zopakovali a precvi€ili tvrda
vyslovnost trnavského regionu: ,,Scasci, zdravi, dihé leta, mi zme
tré krali z daleka. A ti, ¢irni, natom zadu, nevitiéaj na mna bradu.
Ja uznavam, Ze som ¢irni, lebo som z Murinskej zemi."

Februar

Aj v tomto mesiaci sme sa zameriavali na podstatu prepojenia textu
a spevu. Na hodindch sme pokracovali spevackym néacvikom
rovnakej piesne ako na zadiatku Skolského roka. Na prvej hodine
sme ziakom zadali, aby bez rozcvicenia, ¢i zopakovania, piesen
zaspievali tak, ako s ju pamétau z podedng interpretécie na
koncerte. Prekvapivo ich vykony hodnotime na lepSej spevéacke a
vyrazovej Urovni ako na triednom koncerte. Bola to improvizovana
metdda pokus — omyl, ktora mala pozitivny vysledok. Tento stav
moézeme pripisat’ aj menSiemu napétiu z priestoru, ¢i chybajiicim
divakom. Dalej sme poziadali Ziaka, aby opit’ zaspieval celil pieseii,
pricom improvizovane vyuZiva gesta a mimiku. Pri interpretécii
T'udovej piesne sme dbali na &o najprirodzenejsi pohyb tela. Ziaci sa
postupne osmelili zapajat’ do piesne tanecné prvky z predoslych
hodin. Artikulaciu sme si precvicovali prostrednictvom riekanky
urCenej k detskym hrém a spevom: , Bdrs som esce mald, mézem
hrda bit, jako velké dzifki, vim Secko robit. Ja uz vim platno tkat, aj
muku osivat, aj Zat, aj tancuvat, aj si pekne zaspivat.”

Marec —vystupny koncert

V slvidosti s vystupnym koncertom sme sa v tomto mesiaci
zamerali na spevacku a vyrazovi kondiciu ziaka, ktory by mal byt
schopny opét’ predniest’ svoju interpretaciu l'udovej piesne pred
verejnostou. Ziak mal z predchadzajuceho koncertu skiisenost’ s
tym, ¢o ho ¢aka a bol pripraveny svoje nedostatky vylepsit. Zmenou
bolo okrem priestoru g menSie publikum, kedy Ziaci vystdpili len
pred svojimi spoluziakmi, preto boli podmienky menej formalne, ¢o
ziaci vnimali vel'mi pozitivne. Podobne ako vstupny koncert sa
audiovizualne zaznamenal aj vystupny, na zédklade ¢oho sme mohli
viest’ s0 Ziakom rozhovor o jeho vykone a nasledne ho zhodnotit’.
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2.2 Vyhodnotenie vyskumu

Graf 1 - Vyhodnotenie Ziak 1
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B yokalne zru¢nosti u interpretécia-pohyb

V ramci vokalnych zrucnosti od zaciatku vyskumu nedostal ziak 1
hor$iu znamku ako 3. V mesiacoch kedy boli zavere¢né koncerty a
vereina prezentécia pred publikom ziskal za prvy koncert zndmku 1
— ziak ma dostato¢né znalosti v technike dychania, vd’aka ¢omu
dosiahol prirodzeny a otvoreny hlas a za druhy 2 — v jeho spevéackej
technike si nedostatky ako prilisné forsirovanie ténu (prepinanie
hlasovych registrov), kedy nasledne ton skoncil v hrdle, kvoli omu
nastal problém s intonaciou. V oblasti funkénej artikulacie zacinal
na znamke 4, ¢o sa prostrednictvom spravne zvolenych cviceni
(rickanky a vinSe v trnavskom nare¢i) v priebehu mesiacov
zlepSovalo. Pri interpretacii vo vztahu s pohybom nedostal horSiu
znamku ako 3. Museli sme viac pracovat’ s gestami, aby ziskal
odvahu ich vyuzit’ tak, aby to neovplyviiovalo jeho spevacky vykon.
V mesiacoch, kedy sa uskutoénili koncerty sa udrzal na znamke 2.
Prirodzenym pohybom vystihol a stvéarnil ndladu a charakter piesne.

V oblasti artikulacie sme pocas vyskumu zistili nedostatky nielen vo
vyslovnosti méakkych spoluhldsok, ale ngima tvrdych (trnavské
narecie). Aplikovanim vhodnych artikulaénych cvi¢eni vychadzajlic
z r6znych riekaniek a basniciek trnavského regionu sa jeho Groven
zlepsila v obidvoch pripadoch. V ramci vokalnych zrucnosti sa
prostrednictvom piesni trnavskej roviny s odliSnym ténovym
rozsahom zdokonalilo prepojenie registrov. Tony najma vo vysSich
hlasovych polohach dokazal spravne otvorit’ aj v hlavovom registri.
Taktiez zacal spravne zapajat’ dychovll oporu a upevnil si spevacky
postoj tela. Pocas nacviku tancov typickych pre Trnavu si ziak
dokéazal zapamitat’ sled taneénych prvkov v jednoduche)
choreografii a nasledne ich prepojit s interpretdciou v ramci
vyucovania. Prostrednictvom taneénych aktivit rozvijal svoje
rytmickeé citenie.

Graf 2 - Vyhodnotenie Ziak 2
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V ramci vokalnych zruénosti od zaciatku vyskumu ziak 2 ziskal
najhorSiu zndmku 4. V mesiacoch kedy boli zavere¢né koncerty a
vergina prezentacia pred publikom sa jeho vykon v mesiaci
november zlepsil o jeden stupeni a v marci ziskal 1. Porozumel
obsahu technickych cviceni, ktoré vedel na pozadovanej urovni
aplikovat’ do interpretacie piesne. V oblasti funkénej artikulacie zo
zdravotnych dévodov zaginal na znamke 4. Ziak sa vyrazne posunul
vd’aka precvi¢ovaniu riekaniek a basniiek, za ¢o ziskal hodnotenie
znamkou 1. Pri interpretacii vo vztahu s pohybom sme u Ziaka
postrehli problém s rytmom, preto nedostal lepSiu znamku ako 2.
Prostrednictvom rytmickych cviceni a zapojenim taneénych prvkov
do vyucovacieho procesu sa jeho pohybové zru¢nosti zlepsili na
zndmku 1.

V oblasti artikulacie mal problém najma s posadenim jazyka apier.
Rozvijanim artikulaénych cviceni s prvkami folkloru trnavského
regionu sa mu podarilo odstranit’ problém a posunul sa na lepSiu
uroven. V ramci vokalnych zruc¢nosti dokazal spravne tvorit’ tony v
roznych polohéch, k ¢omu dopomohla solmiza¢nd metoda, ktoru
sme aplikovali aj pri ostatnych piesiach trnavskej roviny. Ziakov
pohybovy prejav sa vdaka aplikacii tanecnych prvkov z tancov
trnavského regiéonu na hodinach vyrazne zlepsil, ¢im zaroven
rozvijal svoje rytmickeé citenie, sktorym mal va¢si problém, najmé v
spojeni sinterpretaciou.

Graf 3 - Vyhodnotenie Ziak 3
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V ramci vokalnych zrucnosti sa v prvych troch mesiacoch drzal na
znédmke 3. Mal problémy s posadenim hlasu, ktory mu znel vzadu za
zubami a nedostatocnt dychovu oporu ¢o viedlo k zlej intonacii. V
porovnani so vstupnym koncertom sa jeho vykon na konci vyskumu
zlepSil na znamku 1. V oblasti funkénej artikulacie a v interpretacii
vo vztahu s pohybom dosahoval dobré vysledky, preto nedosta
horSiu zndmku ako 2.

Ziak sa sam od seba vyjadril, 7e vd’aka uplatnenym artikulaénym a
hlasovym cvieniam s folklornymi prvkami vychadzajic z piesni a
riekaniek trnavského regionu ,,ma v 'udovej piesni ovela jasnejSie®.
Dalej zhodnotil, 7e frizy naozaj pomahajii pochopit’ pieseii hlbgie a
vd’aka nim vie, o ¢om sa v kazdej vete spieva. Taktiez uznal, Ze
spociatku sa mu jeho spievanie zdalo mechanické, nezamyslal sa
nad vyznamom slov, neartikuloval na poZadovanej Urovni. V ramci
vokalnych zru€nosti sa pocas nacviku l'udovych piesni vyrazne
zlepSila tvorba ténov v hlavovej rezonancii. Zacal dobre prepajat
dychovi oporu s nasadenim ténu a upevnil si spevacky postoj tela
Nakol'ko ziak navstevuje taneény odbor, vel'mi rychlo si osvojil
tane¢né prvky, jednoduchl choreografiu a prirodzene ju prepgjal s
interpretaciou piesne. Jeho pohyby boli v porovnani so zaciatkom
koordinovanejSie, plynulejSie a celkovo harmonickejSie.
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3. ZAVER

Sdoérazom na Tudové piesne, vychadzajuc z vlastng] pedagogickej
ginnosti a obsahu Stétneho vzdelavacieho programu kondtatujeme,
ze ludova piesenn sa v obsahovom Standarde pre hudobny odbor
vyskytuje iba v stvislosti s hlasovymi ¢innostami alebo s vyberom
materidlu k interpretécii. Piesne trnavského regiénu sme nachadzali
v d’al§ich ucebniciach pre zakladné umelecké 3koly, kde ich autori
zakomponovali v ramci tematickych celkov. Prave toto zistenie
azéujem Zziakov oludové umenie nas presvedéilo vo vybere
folklorngy oblasti ajej aplikacie do vyudovacieho procesu.
Prostrednictvom realizovaného vyskumu sme zistili, Ze Fudové
prvky trnavského regiénu rozvijaju zru¢nosti ziaka vo vokalnej,
artikulatnej a interpretanej oblasti. Ziaci sa u¢enim riekaniek a
basniciek zoznamili s trnavskym nareCim, ktoré bolo pre nich
prinosom najmi poéas nacviku vybranych Tudovych piesni. Dalej
sme zistili, Ze rozvijanie hlasovych cvifeni prostrednictvom
jednoduchych riekaniek, piesni a basni¢iek trnavského regionu tvori
predpoklad na zvlédnutie d’alsich naroénejsich 'udovych a umelych
piesni trnavského regionu najma v oblasti dychovej opory a
funkénej artikuldcie. Zaradenim pohybovych prejavov do
interpretacie l'udovej piesne si Ziaci zdokondlili spravne drzanie tela
pri speve. Na zaklade osvojenych tanecnych schopnosti, ktoré
nadobudli pri nacviku tancov trnavskej roviny, dokéazali zatancovat’
jednoduchy tanec reSpektujac formu piesne a kultivované pohyby.
V neposlednom rade konstatujeme, ze hodnoty 'udovej kultury ako
odkaz minulosti maju explicitne svoje miesto nielen v umeni a
kultire, ale g vo vzdelavani. Preto je ddlezité, aby ucitelia hudobne;j
vychovy neustdle hladali nové spdsoby, ktorymi mézu ludové
piesne zapojit do vyuCovania a spojit’ ich so stanovenymi
edukacnymi ciel'mi.
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Abstract Protection of healthcare facilities, that are publicly
accessible places with a large number of people and the low level of
security against violent attacks, is a highly topical issue. These
places and objects are mainly characterized by a permanent or
temporary concentration of people. In addition to physical attacks,
which can happen both with or without a weapon, arson, assault
with explosive substances or bait systems, attack on infrastructure or
dangerous threatening may also occur. This might lead, except
endangering or ruining the lives of employees or patients, to a
property endangerment. For this reason, there has recently been alot
of emphasis on preparedness of healthcare facilities for these
situations, so that employees are able to quickly and adequately
respond. The article focuses on the issue of individuals” aggressive
behaviour to the medical personnel. A comprehensive system for the
protection of healthcare facilities should be built on a combination
of physical and technological measures. By using these measures,
healthcare facilities can be protected against the attacks as well as
safety for their staff and patients can be ensured.

Key words aggressor, security, safety, soft target, healthcare
facilities, medical facilities

1. MEDICAL FACILITIESASA SOFT TARGET

Medical facilities are publicly accessible places with a higher
incidence of individuals and a low level of security against violent
attacks. Their easy accessibility alows potentialy dangerous
individuals to enter these spaces without proper screening. In
addition to endangering or jeopardizing the lives of employees or
patients, there may also be a risk to property. Therefore, there is
now a great emphasis on the preparedness of medical facilities in
these situations so that employees can quickly and adequately

respond [1].

The topic of protecting soft targets has been addressed in the Czech
Republic's Strategy against Terrorism. However, the recent

development of the security situation requires a comprehensive
approach to protecting soft targets. Medical facilities are constantly
trying to improve the quality of healthcare provided.

The essence of effective measures to increase the security of soft
targets is not based on legal ingtitutions or their use, but on factual
preventive and reactive measures of an organizational, security,
rescue, or communication nature. When evaluating the threst, it is
necessary to clarify what | want to protect, against whom | want to
protect my values, and how these individual sources of threats attack

(1.

1.1 Concept of soft target protection

Soft targets can include both enclosed spaces and open spaces that
are freely accessible to the public. They are characterized by a high
concentration of people moving through the area, making them an
attractive target for individuals committing violent acts or terrorist
attacks. In the event of an attack on a soft target, a high number of
casudlties can easily be inflicted, resulting in the achievement of the
attacker's goals, drawing the attention of the public and media, and
having a significant impact on the psyche of the population [2].

According to the Concept of Soft Target Protection for the years
2017-2020, soft targets generally include [2]:

Bars, clubs, discos, restaurants, and hotels;

Cinemas, theatres, concert halls, and entertainment centres,
Community centres;

Cultural, sports, religious, and other events;

Religious monuments and places of worship;

Shopping malls, markets, and commercial complexes,
Hospitals;

Parks and squares;

Poalitical assemblies, processions, and demonstrations;
Sports halls and stadiums;

Educational facilities, dormitories, canteens, and libraries;
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=  Tourist attractions and landmarks, museums, and galleries;

= Publicingtitutions;

= Important transportation hubs, train and bus stations, airport
terminals;

= Other symbolically significant places or events;

=  And others.

To create protection for soft targets, it is aways necessary to take
into account several basic principles that should lead to the creation
of comprehensive protection [2]:

=  The first principle of approaching protection is the realization
that the security of soft targets is the responsbility of the
affected parties, not just the state. Therefore, a comprehensive
protection strategy should involve the basic components of the
integrated rescue system and the Ministry of the Interior of the
Czech Republic, as well as other relevant ministries, central
administrative authorities, local government, as well as owners
or operators of soft targets.

= The second principle is a proactive approach to the protection
of soft targets. This involves active involvement from both the
state and the affected soft targets. It is necessary to recognize
that even though violent attacks may be rare, it is necessary to
prepare for them systematically and over the long-term. It is
not enough to just wait and react only when such attacks occur,
as they are usually very serious situations. Therefore, the
initiative should come primarily from the soft target. Only
cooperation between the soft target and the state can ensure a
higher degree of security.

=  Thethird principle is cooperation. Successful problem solving
requires mutual knowledge and cooperation between the soft
target, its employees, and the relevant security forces. Whether
it is any serious violent incident with various motivations and
types, usualy of short duration, close cooperation is necessary.
It is also important to have cooperation between the soft target
and the entities in the immediate vicinity. Mutual awareness
and functioning communication channels between soft targets
and relevant agencies are crucial.

= The fourth and final principle is the utilization of practical
experience. Investing only in material equipment and
technology may not lead to increased resilience and safety of
soft targets. The central problem is often disorganization and
lack of coordination. Therefore, for effective protection, it is
necessary to establish proper communication processes,
organization and coordination of activities of personnel, their
preparation, and defining work distribution in the case of
emergencies, among other things.

In this context, the state is undertaking activities related to the
protection of soft targets. Already at this moment, severa ways are
being offered to enhance the security of soft targets, and further
steps are planned for the future. These include [3]:

= Ongoing methodol ogical activities  (methodological
publications available for downloading on the website of the
Ministry of the Interior of the Czech Republic, such as Basics
of Soft Target Protection, Threat Assessment, Standardization
of Security Plans), as well as seminars for professionals and the
genera public.

= Assistance in establishing security measures (personal
consultations with members of the Czech Police or the Ministry
of the Interior of the Czech Republic, establishment of a police
hotline for soft targets, etc.), and training of police specialists
on soft targets.

= Increasing preparedness of al components of the Integrated
Rescue System for potential response in the event of a terrorist
attack.

Vol. 12, issue 01

=  Unified management and harmonization of procedures among
al relevant stakeholders (including the introduction of SMS
aertsto citizens).

= Establishment of grant programs to support the protection of
soft targets (initially focusing on non-investment actions,
primarily for threat assessments, development of security plans
and procedures, training, drills, and exercises).

= Active information systems for soft targets through warning
systems (SMS, mobile applications); similar systems have
aready been implemented by the Ministry of the Interior in
France and Spain, and have been in operation for along time in
Israel.

1.2 Prevention of violence

Prevention of violence takes place at two levels. At the first level,
the goal is to prevent or at least minimize the occurrence of violent
acts. At the second leve, if aviolent incident occurs, it is necessary
to provide support for the person who experienced it. This support
should aim to minimize the harmful effects of the incident on the
victim. Within this framework, it isimportant not to leave the victim
aone immediately after the event and to provide psychological
support both immediately after the incident and later, in cases of
post-traumatic  stress. Assistance should be provided for
administrative and legal procedures related to the incident. Each
event should be investigated, from which consequences should be
drawn in order to improve preventive measures and learn from them
for the future [4].

The aim is prevention through the identification of hazards, risk
assessment, and the implementation of preventive measures, taking
into account the working environment where the work is carried out.
Important preventive measures in healthcare facilities include [4]:

= Staff training: Healthcare professionals should have the skills
to recognize initial signs of aggression and impending violence,
properly assess the situation, know how to defend themselves,
communicate effectively, prevent conflicts, manage stress, and
be familiar with procedures for protecting employees.

= Ensuring the environment: Sufficient lighting in entrances,
staircases, and waiting areas, providing a pleasant and caming
environment in waiting rooms, comfortable seating, and
providing information about delays.

= Ingtalation of security devices: Physical security measures
should be considered, such as alarm systems, surveillance
cameras, controlled and restricted access for the public, door
locks, emergency exits, and securing tools and medications.

=  Work organization: Limiting solitary work, an adequate
number of staff, employee motivation, reducing stress in the
workplace, adhering to meal and rest breaks, regulating queues,
and providing information about delays.

2. TRAINING OF PERSONNEL AT HOSPITAL
CESKE BUDEJOVICE Plc.

In 2020 and 2021, planned activities focused on enhancing the
resilience of Hospital Ceské Budgjovice Plc. as a soft target were
implemented. This involved the creation of documentation, training
of hospital staff, and conducting drills. All of these activities
contributed to ensuring greater hospital security. The resulting
documents serve as a basis for hospital management and were also
used for the conducted training. During the drills, knowledge and
skills acquired during the training were summarized.
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The aim of the training was to theoretically and practically prepare
healthcare and security personnel of the hospital for the occurrence
and necessary resolution of defined risk situations, including
practical exercises for their appropriate handling, taking into
account the individual approach of each participant. Employees
were familiarized with situations that may arise within the hospital
premises and facilities, adong with the possible ways to address
them, focusing on their own protection, escape routes, shelter
options, and help to other individuals involved. They were aso
informed about the security perception of their own facility, its
standard and extraordinary security measures, the pitfalls of non-
compliance, and the knowledge of evacuation routes or parts of the
facility that can be used for evacuation and barricading.

2.1 Theoretical training of personnel

The fundamental requirement for ensuring security is the
knowledge, skills, and habits of employees at al levels. It was
necessary to focus on providing basic knowledge to a broader group
of employees and, in selected cases, provide specific training
(tailored to the needs of particular facilities and positions).

In this case, the needs of employees vary to some extent, which is
why different groups undergo different training formats:

= Training of management — took place in the format of 2
sessions with 1 group of top management employees. The first
training was focused on familiarizing themselves with the
processed documents, addressing the implementation issues
within the hospital's operations, and discussing the hospital's
strategy in this area. The second training was focused on
fundamental aspects of soft target security, security threats and
risks, and principles and rules of behaviour in defined
situations.

=  Training of middle management — took place once for 8 groups
of middle management employees (chief physicians, senior and
ward nurses, and other selected staff) and focused on
familiarizing themselves with the processed documents,
addressing the implementation issues within the hospita's
operations, discussing fundamental aspects of soft target
security, security threats and risks, and principles and rules of
behavior in defined situations.

= Basic training — was attended by 48 groups of hospital
employees, 39 groups primarily consisting of heathcare
professions and 9 groups primarily consisting of other
professions. It focused on fundamental aspects of soft target
security, security threats and risks, and principles and rules of
behavior in defined situations.

=  Specialized training — was conducted for 1 group of selected
employees whose job responsibilities are related to security and
processes associated with protecting soft targets. It was
designed as an advanced training and focused primarily on
issues such as the use of weapons and the behavior of an armed
attacker, relevant recommended responses, and security
communication.

2.2 Tactical exerciseswith the participation of the Police of
the Czech Republic

The knowledge and information acquired during the training need to
be tested in practical model situations. In this case, there were four
types of exercises conducted at Nemocnice Ceské Budgjovice Plc. in
cooperation with the Regional Directorate of the Police of the South
Bohemian Region.

Vol. 12, issue 01

The first exercise took place in the outpatient department of the
emergency department. The scenario of the exercise was an armed
person attack. The attacker used a firearm and injured several
individuals, while other patients (role players) in the waiting area
attempted to escape or hide, without engaging with the attacker. The
Police of the Czech Republic first neutralized the attacker and then
made a search of the premises to ensure there were no other
attackers or injured/hidden individual s present.

The second type of exercise was conducted in the outpatient
department of the trauma surgery department. The scenario of the
exercise was a knife attack, resulting in the injury of two patientsin
the waiting area, and an aggressive individual with a knife posing a
threat to both patients and staff. Other patients managed to escape or
hide in doctors™ offices with medical personnel. The medical staff
activated the SOS button to call for assistance. Similar to the first
exercise, the attacker was neutralized by The Police of the Czech
Republic, and then a search was conducted followed by the
treatment of the injured individuals.

The third exercise took place in the psychiatric outpatient
department, and the scenario involved an attack on the staff by an
aggressive assailant. The attacker assaulted a doctor with aknife and
took a nurse as a hostage. Patients and other medical personnel hid
in doctors ‘offices or escaped from the building. The Police of the
Czech Republic conducted a search of the building and subsequently
neutralized the attacker. At the end of the exercise, the action was
evaluated, and the staff inquired about further possibilities for
handling an attack by an aggressive assailant.

The fourth exercise took place in the paediatric outpatient
department, where an aggressive patient in the waiting room posed a
threat to other patients and stabbed one individual before fleeing the
building. Patients in the waiting room attempted to find shelter
inside the building as escaping from it was not possible. After the
arrival of the Police of the Czech Republic the building was
searched, but the perpetrator was not found as she had escaped from
the hospital and was apprehended later.

3. OUTPUTS

One of the specific features of the hospital are the demands for
potential patient evacuation. Easy accessibility to these areas can
alow genuinely dangerous individuals to enter without proper
control. In addition to physical attacks, which can occur both with
and without weapons, there may be incidents of arson, attacks with
explosive substances or devices, attacks on infrastructure, or
dangerous threats [5]. In the case of an active shooter, it is crucial
for the hospital staff to assess the situation. In some cases, there may
be a dilemma whether to stay with the patients or not. The training
of simulated scenarios during employee training shows that there is
no clear rule on how the staff should behave in a given situation,
especially considering the "run/hide/fight” rule. The training
conducted directly within the hospital premises aims to clearly
identify spaces for improvement in protecting the hospital as a soft
target. An instructional video for employee training has been
devel oped based on these training sessions.

The training was focused on how to handle similar situations and
what procedures are appropriate for ensuring the safety of patients
and staff. The first step is to call the Police of the Czech Republic
and provide them with necessary information about the incident and
the perpetrator. The present staff should try to cam down the
patients and avoid further confrontations with the assailant. The next
step is to secure control of entry and exit from the building. All
patients and employees should be identified, and their identities
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should be verified. Then, a search of all rooms should be conducted
to prevent the perpetrator from re-entering the building. The staff
should also ensure that all doors and windows are locked and that
the building is secure.

4. CONCLUSION

Serious violent attacks are highly stressful situations that need to be
prepared for in advance, and the procedures should be well-known.
Clearly documented procedures and well-trained staff can serve as
safeguards to ensure that they know how to behave correctly in such
Situations, thus helping to reduce the impact of such incidents.
Typicaly, setting up a simple security program and adhering to
these procedures is sufficient.

The purpose of the training is to ensure an adequate response from
the medical and security personnel of the hospital in order to
eliminate potential loss of life, protect their own lives and health,
manage stress, and provide assistance to others. Key to this is the
establishment of a communication process and the organization of
coordination among individuals present at a specific location. This
primarily concerns the staff, their preparation, and assigned tasks.
The patient themselves and their relatives aso contribute
significantly and can effectively reduce the risk of security
incidents. Paying greater attention to the events happening around us
is one of the fundamental prerequisites for maintaining safety.
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The issue of soft target protection resonated positively among
employees at all levels, and they considered the training to be
needed. The practical training part significantly increased
employees awareness of the issue and their ability to appropriately
and effectively respond to a potential attack. The hospital's potential
to enhance its resilience as a soft target through preventive measures
and procedures has significantly increased. The active involvement
of the Police of the Czech Republic in conducting the training
exercises can be unequivocally regarded as positive.
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Abstract The paper deals with language for specific purposes, its
definition and classification and its specificities in humanities with
an emphasis on the area of traditional culture, which combines
severa scientific disciplines. We practically applied the acquired
knowledge to create a professional trilingual dictionary and an
online language course intended for students, but also for expertsin
the fields of traditiona culture. The article describes the processes
of their creation and the problems associated with the translation of
regionally, historically and linguistically specific Slovak words into
English and German. At the same time, it outlines the ways in which
the international presentation of Slovak traditional culturein foreign
languages could be improved.

Keywords education, foreign language, language for specific
purposes, traditional culture

INTRODUCTION

The rapid development of industry and technology is closely linked
to the rise and spread of specific terms and new concepts. The
vocabulary of language for specific purposes (further LSP) is
rapidly expanding and subdividing into many specialised areas, the
number of which is constantly increasing, creating the problem of
adequate structuring of LSP. Very simplisticaly, LSP can be
defined as language enabling communication and understanding
between people working in a specific field. The problem of
distinguishing between LSP (German: Fachsprache) and ordinary,
colloquial language (German: Gemeinsprache) is among main ones.
In other aspects of linguistic reflection, the notions of LSP, used
mainly in older theoretical approaches, and professiona language
communication, which appears in more recent conceptions of
professional language, resonate. While several branches of science
have sophisticated specialist vocabularies (eg. medicine,
engineering, technical branches, law), the similar vocabulary of the
humanities is limited, with exception of afew branches. One reason
for thisis undoubtedly the affinity between terminology of their LSP
and everyday language. In foreign language education in a
university environment, the acquisition of terminology close to the

field is required. In education at universities we are thus faced with
the difficult task of combining the teaching of everyday,
communicative language and LSP. An even more difficult situation
arises when there is no definition of the professional vocabulary of a
given field.

In the article we will focus on the LSP, with the subject of our
investigation aimed primarily on the partia field of traditional
culture. We describe the theoretical background of the
understanding of the concept of LSP in different contexts. Then we
will describe the methodological approaches to the definition of
vocabulary in the field of traditional culture, which were the basis
for our conception of a multilingual dictionary. Our interest in the
problem of defining the vocabulary of traditional culture is based on
our activities in project KEGA 001UKF-4/2021 Traditiona Culture
of Slovak Regions in Foreign Language Teaching - Distance
Learning. Within the framework of the project, we worked on
research and definition of the above-mentioned specialised
vocabulary. Then, based on created dictionary, we were able to
create didactically prepared texts which serve as a basis for online
language course. In the conclusion of the paper, we outline possible
application of the selected vocabulary, which in our case is an
online-course on the LMS Moodle platform in English and German
aimed on strengthening professional skills of students in presenting
Slovak traditional culture in international forums.

1. LANGUAGE FOR SPECIFIC PURPOSES

The definition of content of LSP in the cultural studies, with the
focus on traditional culture, is preceded by an explanation of the
interconnection between the use of professional and common
vocabulary. The issue of the definition of LSP has been resonating
in linguistic studies since the beginning of the 20th century, being
fuelled mainly by the development of industry. In the 1930s, the so-
called economic linguistics began to be established. Its task was
primarily to lay the theoretical foundations for the teaching of
foreign LSP in secondary and higher education. At the same time,
representatives of Prague structuralism began to pay attention to
professional vocabulary, who, within the framework of the concept
of functional stylistics, distinguished between LSP with its own
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linguistic means and the way of their use, and economic language as
one of the "functional dialects’ (Levickd & Zumbik, 2019: 569). A
more elaborate structure of the LSP can be found in the works of
German linguists. In the Slovak environment, there is a tendency to
use the term LSP as the equivalent of the term professiona style
(Levickd & Zumbik, 2019: 570).

Since we have identified a sophisticated theory in German
lingui stics about the content, definition, and delimitation of LSP, we
present in the following paragraphs of the paper a brief reflection on
this issue from the perspective of the German linguistic milieu. We
refer to the codified, basic form of the national language as the
standard language. The standard language serves as the universal
means of communication of a nation. While standard language is
intended for all users, it is characteristic for LSP that a certain
degree of professional education or at least a general understanding
of the field is required to understand it, since used vocabulary
usualy only suggest their meaning. Only an expert knows their
exact meaning, especialy for less common terms. LSP (German:
Fachsprache) is closely related to ordinary language (German:
Gemeinsprache) and the common vocabulary. A text of LSP does
not consist only of specialist expressions, but uses a variety of
common linguistic tools, whether at the grammatical, lexical, or
syntactic level. Common vocabulary is understood byoM and
Pelka (1984) as a variant of the national standard language (German:
Gesamtsprache), which all members of a given nation know at
approximately the same level. Ordinary language, in written or oral
form, primarily serves the communication of genera topics of
everyday, social and public life.

LSP uses both the general linguistic basis of standard language
(vocabulary and grammar) and professiona terminology. It is
understood as the sum of al linguistic means that are used in the
field defined by the scope of a certain profession - scientific field
(Felber, 1986: 133). An essential part of professional texts is a
vocabulary (professional vocabulary, terms). A term is generally
understood as the naming of a concept in the system of some
scientific and technical field; however, from the point of view of
communication theory, attention is drawn to their functionality, i.e.,
that they are means of professional expression. A term is an element
of vocabulary denoting a concept defined by its definition and place
in the system of concepts of a particular scientific field (Imrichova,
2014: 209).

In older conceptions, the meaning of LSP, according to Schmidt
(1969: 17), is understood as a means of optimal communication
about a subject among experts, and it is characterised by a specific
expert vocabulary and specific norms for the selection, use, and
frequency of lexical and grammatical tools of ordinary language. He
further argues that technical language is not an independent
manifestation of language, but is actualised in professional texts,
which, in addition to the LSP, always contain elements of ordinary
language.

Among more recent conceptions of the content focus of LSP in the
German linguistic environment, we can mention the one of
Hoffmann (1987: 53). According to him LSP represents the sum of
al linguistic tools used in a technicaly definable field of
communication to ensure understanding between people working in
that field. Paintner & Schméling (2019: 23) argue that a universally
valid definition of LSP is neither possible nor meaningful against
the background of the evident professional and thus linguistic
complexity and difference of various (academic) disciplines and
their technical and linguistic characteristics. In this context, they
find it more appropriate to speak of a model of linguistic for specia
purposes that combines systemic linguistic, pragmalinguistic and
cognitive linguistic elements. In this model, systems of technical
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linguistic features with their lexicad and morphosyntactic
peculiarities, as well as their use in ora or written communicative
situations and the cognitive and emotional assumptions of the
producer and the recipient are equally adequately considered
(compare Roelcke 2010: 14).

The most recent conception is the cognitive-linguistic functional
model (from the 1990s to the present). In addition to human
cognition and knowledge and its actual processing, this model
represents certain specialised disciplinary communicative functions
such as abstraction and concretisation, association, and dissociation,
as well as internalising and externalising the transfer of knowledge
to the centre of scientific interest. In this process, applied
communicative functions such as exactness and unambiguity, but
aso clarity, intelligibility or economy, receive a new evaluation,
which is often diametrically opposed to the evaluation from the
perspective of the systemic language model (Roelcke, 2019).

1.1 Horizontal and vertical division of L SP

In the division of LSPs, horizontal and vertical divisions are used.
According to Hoffman (1987: 107), the horizontal division
corresponds to the extra-linguistic classification into communicative
spheres used to delimit the language of the different disciplines
among each other. Thisis the L SP within economics, law, medicine,
or technology, which can then be specified within narrower
professional domains, e.g., in medicine we can define surgical,
dental, or psychiatric professional vocabulary. There is no
comprehensive and uniform horizontal division, as new fields of
science and their associated specialist vocabulary are constantly
emerging.

The vertica division is implemented within the individua
disciplines. This division is not uniform, it depends on the applied
criteria and the disciplines. According to the terminology handbook
of the KUDES publishing house (2002: 19), the criteria of the
subdivision can be the degree of expertise, the participants of the
communication, the mode of communication (oral, written). The
most widespread is the vertical subdivision according to Hoffmann
(1987: 65 — 66), who lists several distinguishing criteria, such as the
degree of abstraction, the external expression, and the environment
of communication. Based on the degree of abstraction, he describes
fivelevels of vertical subdivision of professional languages.

e The highest degree of abstraction (German: hdchste
Abstraktionsstufe) is used by experts as a means of
communication to express theoretical technical content in
professional aress.

e A very high degree of abstraction (Ger.: sehr hohe
Abstraktionsstufe) is used among experts and workers in
certain fields to communicate theoretical and practical
professional content.

e A high degree of abstraction (Ger.. hohe
Abstraktionsstufe) is used as a common language with a
very high proportion of technical terminology.

e The low level of abstraction (Ger.: niedrige
Abstraktionsstufe) represents a common language with a
high proportion of technical terminology in the production
sphere.

e A very low degree of abstraction (Ger.: sehr niedrige
Abstraktionsstufe) represents a common language with a
low proportion of technical terminology by which content
is communicated between laypeople.
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As another example, the vertical division of professional languages
according to Ischreyt (Fluck, 1996: 20 — 21) divides professional
language into three professional and linguistic levels:

e Workshop language (Ger.. Werkstattsprache) is
characterised by the use of professiona terminology
mainly from the environment of technical production, it is
characterised by the use of many terms from the field of
craft production.

e  Scientific professional language (Ger.: wissenschaftliche
Fachsprache), which is characterised by a high degree of
abstraction, objectivity, precision, and accuracy. Hahn
mentions  the  theoretical language  (German:
Theoriesprache), referred to as the language of science,
which exists mainly in the written form of language, and
isused mainly in the field of science and technology, and
therefore possesses the corresponding linguistic tools.

e Professional colloguial language (Ger.: Fachliche
Umgangsprache)  serves the  communication  of
professionals and contains elements of both professional
and ordinary language. Distribution language (Ger.:
Verteilerssprache) could be characterised as a language in
the technical-industrial field. It is a means of
communication in warehousing, sales and marketing and
isin closer contact with advertising language.

2. DEFINITION OF SPECIALISED VOCABULARY IN
TRADITIONAL CULTURE

As is evident from the above attributes, technical-industrial,
manufacturing, scientific, and business terminology dominate in the
vocabulary of LSP. Areas of the humanities, such as cultural studies,
ethnology or ethics, are not given sufficient space. However, it
cannot be argued that these fields do not have a specialist
vocabulary. Consequently, the lack of definition of these fields
affects the teaching of foreign LSP. Within the focus of our paper,
we will attempt to incorporate a partial field of cultural studies:
traditional culture, into horizontal and vertical subdivisions, and
then present the procedures we used to create a terminological basis
for the creation of a trilingual dictionary of terms from traditional
culture.

Traditiona culture is most easily defined by defining the individual
parts of the term. While culture has received countless definitions
over the decades of research (Kroeber and Kluckhohn (1952)
collected over 160 definitions from English-language sources aone
in publication named Culture: A Critica Review of Concepts and
Definitions), one of the most widely used definitions to this day is
that of Tylor (1871: 1), which states that culture is a complex whole
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including 'knowledge, belief, art, morals, law, custom, and any other
capabilities and habits acquired by man as a member of society'. In
practical terms, it can be argued that culture is a phenomenon that
encompasses all aspects of human creative activity. Thus, in
addition to abstract constructs such as morals, skills, or customs, it
aso includes material artefacts of anthropogenic origin (from tools
to money, clothing, food to architecture). The fact that a particular
part of a culture is traditional, refers to its mode of transmission.
Tradition means the transmission of knowledge from one generation
to the next, primarily by ora transmission. In this way, we can
distinguish, for example, traditional log houses from socialist
prefabricated housing.

Given that despite the narrowing of culture to the traditional, it is
still a broad concept, its study requires interdisciplinarity and
examination from different perspectives. The disciplines most
widely dealing with traditional culture include cultural studies,
ethnology and ethnography, with folklore studies dealing with the
folkloric part of it, but some aspects are also dealt with by history
(the development of culture at the background of other events,
migrations, trade routes), geography (the influence of natura
conditions on the development of cultures, the use of land),
sociology (traditional socia hierarchies, socia classes), linguistics
(linguistic expressions, dialects, vernaculars), biology (the
relationship between humans and indigenous flora and fauna) or
even politica science (state systems, forms of government).
Therefore, the horizontal classification of the lexis of traditiona
culture is also problematic. Although most of it comes from the
fields of cultural studies and ethnology, other disciplines cannot be
omitted. This intermingling of disciplines also gives the specialist
lexis associated with traditional culture not only expressions from
al fields, but also severa specific features. On the one hand, thereis
the archaic and colloquial part of the lexis, on the other hand, there
is the exactness and expertise coming from different scientific fields,
and thus we can assign it to the professional colloquial language, but
also to the scientific language.

2.1 Attributes of the definition of LSP in traditional
culture

The intention of our research, which was carried out within the
framework of the project activities, was to define the professiona
terms of traditional culture in Slovak, then to search for their
equivalents in German and English. We used the defined terms in
the realisation of a dictionary of traditional culture in English,
German and Slovak. The summarised terminology was subsequently
used in the conception of didactically processed texts in foreign
languages. The first step was to define the LSP of traditional culture.
The characteristic features of a LSP are precision, unambiguity,
conceptuality, and systematicity (Fluck, 1985: 22). In the case of
defining the LSP of traditional culture, we encounter the problem
outlined above that the overlaping with the general colloquia style
is very strong, the relevant concepts are familiar to the laypeople
and are part of the active or passive vocabulary. Often, regionally
specific terms are found in the language of traditional culture (e.g.,
drevenica, Zincica...).

The task of graduates of cultural studies and professionalsin cultural
ingtitutions is to be able to trandate or express, if necessary, aso
such specific terms that are not part of everyday language. For this
purpose, we have specified the basic concepts of the professional
vocabulary in traditional culture, to which we have subsequently
assigned their equivaents in English and German. Professional
publications and information from museums of traditional culture
served for theinitial definition of the terms. The actual realisation of
the dictionary was preceded by the defining of the main categories
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of traditional culture terms. The categories we investigated were:
congtruction - clothing - traditional diet and cuisine — ways of
making a living - traditions. The selected categories reflect the
professional focus of each aspect of traditional culture. The division
is presented in the following table.

Construction Clothing Diet
Profane buildings Men'sclothing Food procurement
Trousers Gathering
. Shirt Hunting
\l/JllrIer%V\‘//vegII&%:s Belt Honey picking
Apron Farming
Hat Husbandry
Szl [ielings Women's clothing Diet of cerealsand legumes
Temple Shroud Types of legumes
Rotunda Bodice Types of cereals
Cross Apron Porridges
Chapel Skirt Cakes
Bonnet Types of dishes
Technical buildings Children'sclothing TRy [ErEElEs
Mills . Milk
Bridges Dslhaﬁ? Cheese
Wells Bonnet Preparations
Mines Dairy dishes
Farm buildings Festive Clothing Meat
Stables . Pork
" Circlet
Pigsty Embroidered sleaves Beef
Barn Coat Poul;ry
Meat dishes
Museums Materials Food preparation
Ethnographic Wool Cooking
Mining Linen Stewing
Museums of traditional Leather Baking
culture
Methods of production Food preservation
\ggil;lllr%g Drying
Embroidering Smoking
Decor ation Drinks
Blueprinting .
Embroidery Boilled_ sheep _V\_/hey
Lace uniper spirit
WAYSOF MAKING A LIVING TRADITIONS
Crafts associated with agriculture Annual
Spring
Morena
Easter
Maypoles
Viticulture Summer
Pastoralism Solstice
Hunting Feast of St. John
Fishing Autumn
Harvest Festival
Winter
St. Lucy
Christmas
Crafts associated with woodworking Family
. Christenin
Woodworking Transition 0 Adulthood
W%Z’g;{“ry Wedding
ving Funeral
Crafts associated with ironworking Work
Blacksmithing Building a house
Tinkering Cattledrive
Bell making Harvest
Crafts associated with transport
Rafting
Coachmanship
Other crafts
Saffron production
Pipe making
Tanning

We further subdivided these thematic categories into sub-categories,
for example, in the ways of making a living category, based on the
available literature, we identified different types of traditiona crafts,
e.g.. crafts related to agriculture, wood and iron processing,
transportation, and other specific types of crafts.

We then expanded each sub-category with relevant terms that were
related to the issue. We selected appropriate number of terms,
different for each category. In the case of crafts, we proceeded as
follows:

Vol. 12, issue 01

The name of the person who practiced the craft;

The place where the craft was practiced;

The activity he performed;

The raw materials that were necessary for the craft;
The tools that the person used in performing the craft;
The products that his work produced.

We were able to assign most terms to the raw materias, tools and
products. We were able to assign the fewest terms to the
subcategories place and occupation name.

Person Place Activity Material Tool Product
kov kladivo podkova
(x - s Zelezo klieste motyka
% | kovit vyhna kut uhlie mech Klinec
ocel’ nékova med
Erz Hammer Hufeisen
] Zanke
0| schmied Esse schmie- Metall Schmie- Hacke
o den Kohle debalg Nagel
Stahl AmMboss Schwert
ore hammer horseshoe
= black- iron tongs hoe
T|  smith forge toforge cod bellows nail
steel anvil sword

In this way we have created a thesaurus of traditional culture
concepts in the Slovak language. Nouns and verbs have a dominant
positioninit. To alesser extent, adjectives and phrases occur. Other
parts of speech are absent in the dictionary. Below is an example of
the breakdown for the category construction with the subcategories
and further division.

We used various publicly available dictionaries or other foreign
language corpora, and we also verified the correctness of the terms
by searching for images on the Internet. Due to the specificity of
lexis related to traditional culture, we encountered severa types of
problems with translation. Some expressions do not exist in the
foreign language since the named phenomenon is not found in the
culture of the given nation (e.g., bryndza or tajch have no equivalent
in English). Other objects and phenomena exist in the cultures but
do not have a specific one-word name. In these cases, we have either
trandated the terms in a descriptive way or retained the Slovak
expression. In specific cases, we combined both variants, using the
Slovak term in the descriptive way (e.g., we trandated the word
guba into English descriptively as woollen cloth with long woollen
strands on the outside, and in the case of name of the craft gubéarstvo
we used the Slovak term guba handicraft for simplicity). When
trandating the terms, we also encountered the problem of the
meaning shift of the term in a foreign language, which probably
stems from the cultural and historical specifics of the traditional
Slovak culture (Beanie - a student festival in the Slovak language
context, die Beanie - a cotton cap). Another specificity are terms
that are differentiated in Slovak, but foreign languages know only
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one wider term. These are mainly names of family members (e.g.,
English and German do not differentiate between the female
relatives teta, tetka, ujcind, strynd, they use only one term for al of
them). This regional phenomenon of defining Slovak traditional
culture and its cultural and socia specifics was realised in the
context of trandation by using a universa term, or we used its
descriptive explanation.

The most distinctive feature of the identified terms from traditional
culture is archaicity, which can be seen, for example, in terms
denoting extinct professions, ways of processing raw materials, or
parts of clothing (fajkér - pipe maker, vostinar - beeswax harvester,
rubas - shroud). Archaicity is closely related to regional and
historical-cultural specificity. Many of the terms are part of the
passive vocabulary in the Slovak language and are familiar to the
public, but they do not have any specific content attached to them
(e.g., rubas - a garment, fajkar - one who made pipes, jarmo - work
in the field). We tried to trandlate archaic forms of some words that
have now been replaced by newer expressions (e.g., pobehlica) in a
similar archaic form; if we did not find such an equivalent, we
trandated the word with a contemporary expression. In order to
determine the adequacy of the trandation of archaic terms that do
not belong to the active foreign language vocabulary, we used the
method of multiple verifications through historical documents as
well as through research. Paradoxicaly, we experienced the least
problems with highly specidised terms (autochthonous,
socialisation) since these terms often have the same origin
(especialy in Latin) and only their form changes based on language.

3. CONCLUSION

In general, LSP has its own specific features that distinguish it from
ordinary speech. In addition, each scientific discipline adds to it
characteristics of its own, adapting it to its own needs and thus
simplifying its use. The field of traditional culture is more specific
in its broad interdisciplinarity because it combines the
characteristics of the LSPs of several fields and, in addition to these,
combines not only ordinary colloquial language but also archaic and
historic vocabulary. When translating terminology, experts in this
field encounter several problems which they are not always able to
resolve adequately (e.g., modrotla¢ is often mistrandated into
English as blueprint with the presumption of simplicity). With the
increasing emphasis nowadays on the internationalisation of science,
it is not only necessary to be able to research thoroughly and
professionally, but also to present research results in a foreign
language accurately. This is one of the reasons why the Slovak-
English-German Dictionary of Terms from Traditional Culture was
created.

Another reason is the improvement of higher education in the fields
of traditional culture research. If students are already exposed to the
correct equivalents of words in a foreign language, this can only
increase the quality of their publications or other scientific resultsin
their future. For the same reason, a course aimed at educating
students in the field of traditional culture in a foreign language has
also been created. To make it more attractive and accessible, we
have chosen a non-traditional form of an online course in LMS
Moodle with interactive exercises. It is primarily intended for
students of culture and tourism management, but at least some parts
of the course are also applicable in the fields of cultural studies,
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ethnology, folklore studies, etc. The course is available in English
and German and consists of 38 lessons thematically divided into five
areas - Slovak traditional culture, basic concepts of traditional
culture, Slovak traditional food, Slovak folk architecture and its
preservation, Slovak folklore festivals. In each lesson, students will
get an overview of the most important concepts and terms related to
the topic, but they will also improve their grammar and
communication skills. A short glossary of the used terms is also
included for better orientation.

We are convinced that in today's globalised world it is necessary not
only to obtain in-depth and accurate expert information, but also to
be able to disseminate it adequately and professionally in the
scientific community in Slovakia and abroad. Therefore, it is
necessary to emphasise the teaching of foreign languages specialised
in particular scientific disciplines. We assume that the dictionary
created by us can serve as a starting material for the creation of a
comprehensive dictionary of traditional culture terms, which will
make the presentation of Slovak specifics in the multicultural world
more effective and easier.
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Abstract The perceived self-efficacy of the teacher is a decisive
constituent involved in increasing the effectiveness of teaching
(Kinsting et al., 2016; Mojavezi & Tamiz, 2012). The teacher's
confidence in his or her professional skills and abilities strengthens
his or her self-image and often becomes a protective factor when
dealing with unfavorable circumstances with students in the
educational process. The aim of the study was to analyse the
rel ationship between the perceived self-efficacy of teachers and their
evaluation of teaching quality. We used an adapted version of the
OSTES (Ohio Teacher Efficacy Scale) questionnaire (Gavora,
2012a) to monitor the perceived self-efficacy of teachers. We
verified its two-factor model (self-efficacy in the application of
teaching strategies and self-efficacy in classroom management)
through confirmatory factor analysis (maximum likelihood method),
which demonstrated good values of fit indices (CFl, TLI, RMSEA,
SRMR, and GFl). The value of Cronbach's alpha testified about the
optimal internal consistency of both dimensions and the entire
instrument. To monitor the quality of teachers teaching, a self-
proven “My Academic Subject” questionnaire was used, the validity
of which was determined using exploratory factor analysis (principal
component analysis, promax rotation). Finaly, a uni-dimensional
solution proved to be the most suitable (although we originally
considered 4 dimensions). Similarly, as in the case above, the
internal consistency of this instrument, demonstrated by the value of
Cronbach's alpha, was acceptable after the elimination of items
reducing its level. The research group consisted of 342 lower
secondary school teachers who taught seventh-grade students. Their
average length of practice was 15.76 years (SD=10.03). A
statistically significant moderately strong positive relationship
between the perceived self-efficacy of teachers in the application of
teaching strategies and the quality of teaching and a statistically
significant weak positive relationship between the perceived self-
efficacy of teachers in classroom management and the quality of
teaching were identified. Based on the partial results of the research,
we identified a statistically significant difference in the perceived
self-efficacy of teachers in the application of teaching strategies in
terms of obtaining a qualification. Another statistically significant
difference was identified in the quality of teaching in terms of the
teacher’s sex and the prevalence of Roma students in teaching. Only

in the last case was the moderate substantive significance of the
difference demonstrated. The findings indicate that the teacher's
belief in his or her potential to manage the educational activities
(mainly adequately exploiting the selected teaching resources) can
be one of the factors that increase the quality of teaching, however,
taking into account the ambiguous construct validity of the “My
Academic Subject” research instrument, further research should
either be realised with the mentioned instrument on a more
heterogeneous sample, or an instrument with a different dimensional
structure should be used.

Keywor ds Lower secondary school, quality, self-efficacy, teacher.

1. INTRODUCTION

Professional self-efficacy is an individual’s confidence in his or her
ability to organise and execute the actions necessary to achieve
certain outcomes. It is a key component of learning and motivation
theories in different contexts (Artino, 2012). According to Bandura
(1997), arepresentative of cognitive psychology it functions as a set
of determinants of self-regulation. It is an inseparable part of
teaching, as teachers assume multiple roles at the same time
(didactic, diagnostic, facilitator, motivator, examiner, etc.), and the
quality of their performance is expected to have an impact on
students’ learning outcomes. Apart from the level of development of
the teacher’ s professional competences, the normative framework of
the educational process, and management of educational problems,
the success of teaching, from its planning to its assessment, is also
influenced by the teacher’s professional self-efficacy. Nikodémova
et al. (2017), reflecting on the research results obtained in Slovakia
and abroad, summarize that teachers with higher professional self-
efficacy tend to experiment in teaching, overcome obstacles, show
enthusiasm, and strive to motivate students to learn. Bong and
Skaalvik (2003) argue that professional self-efficacy actively
precedes the development of self-perception (which is an essential
component of teacher’s professional development). The available
research explicitly shows the benefits of perceived professional self-
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efficacy for teachers as well as for the educational process and
students. Xiyun et a. (2022) confirmed that professiona self-
efficacy and emotional regulation in teachers were important
predictors of their psychological well-being, professional self-
efficacy being a stronger correlate. Tiirkoglu et al. (2017) arrived at
the same conclusion; moreover, they declared that teachers
professional self-efficacy was an important predictor of their work
satisfaction. The study of Abun et al. (2021) had similar results. In
their longitudinal study, Kinsting et a. (2016) confirmed that
teacher’s professional self-efficacy isrelatively stable and appearsto
be a long-term predictor of classroom teaching quality (e.g.
classroom climate, classroom management). In the research
performed by Jang et al. (2019), all professional self-efficacy
dimensions significantly correlated with the CLASS Instructional
Support subscale (feedback quality, instructional dialogue, etc.).

The study by Mojavezi and Tamiz (2012) showed that teacher’'s
professional self-efficacy positively influences students motivation
and success rate. Barni et a. (2019) emphasize that teachers
confidence in their ability to fulfil their obligations and meet
educational challenges plays an important role in influencing
students’ academic performance. It is clear that professional self-
efficacy impacts the quality of school education (teaching). Its
quality can be perceived via different aspects such as students
success rate or other variables reflecting, for example, how students
feel at school, whether they like going to schoal, or their inclusion in
the classroom collective (Blasko, 2013; Roviianova, 2013;
Roviianova & Nemcova, 2017; Turek, 2015). Moreover, teachers
and students' perception of a given academic subject also seems to
play a role. Hrabal and Pavelkova (2010) observed teachers
perceptions of how students saw selected academic subjects from
the viewpoints of liking, difficulty, importance, and performance.
Supportive classroom climate is important in terms of stimulating
students towards more complex work and better performance.
Another important variable in this context is the relationship
between students in the classroom (conflicts, friction, tension, etc.)
(LaSek & MareS, 1991). The ability to teach is not restricted to
mastering a set of skillsto convey curriculum; the ability to manage
relationships with others is as important (Bullough & Gitlin, 1994).
A professional teacher assumes responsibility for educational
decisions and actions, possesses expert knowledge of the subject
didactics, has a positive attitude towards students, and creates
individual teaching concepts (freely paraphrased according to
Hopkins & Stern, 1996). Based on these findings, the authors seek
to explore the relationship between teachers professional self-
efficacy and the aforementioned teaching quality indicators.

2. METHODOLOGY

The revised version of the adapted Ohio State Teacher Efficacy
Scale (OSTES) was used to identify the perceived self-efficacy
among teachers (Gavora, 20124). This scale consists of 15 items
formulated as questions; the respondents were supposed to provide
their answers on a 9-point scale. For the purpose of this research, the
scale was modified to comprise 5 degrees (nothing — very little —
some influence — quite a bit/enough — a great deal) because it was
completed only by secondary education teachers (ISCED 2 — 2nd
stage of primary schools) who taught at least one subject to the 7th
grade students. The questions addressed a specific academic subject
(taught the first in a week) and the students' year of study, which
made the task more complicated as it imposed limitations on the
respondents (they had to consider the alternatives more carefully).
The item “How much can you do for the most difficult students?’
was explained in brackets as referring to students with learning
disorders.

Vol. 12, issue 01

The decision to select a specific year for the respondents to address
was prompted by the preliminary research on a sample of 162
teachers in Slovakia. Besides coming up with the idea to include
further control variables, our respondents also brought our attention
to the fact that since this research would be performed across the
regions, the generalisation of its results could be problematic. The
solution was to specify the research sample. The 7th grade of
primary school was selected due to the following reasons: (1) the
teachers had already known their 7th-graders for some time (they
had worked with these children in the past as they attended primary
or eight-year grammar schools); (2) after sample specification, the
biggest possible number of respondents was secured. As of
September 2016, the number of 7th graders was higher than that of
the 8th and Sth-graders (7th grade — n=40,673; 8th grade —
n=38,490; 9th grade — n=35,126). Based on this knowledge, it was
assumed that the number of teachers who were teaching the 7th
graders at the time had to be bigger as well. The data related to the
number of students was obtained from the Statistical Yearbook of
Education in Slovakia (www.cvtisr.sk).

We were already familiar with the structure of the OSTES research
instrument, which includes the dimension of professiona self-
efficacy in the application of teaching strategies and the dimension
of professional self-efficacy in classroom management. Therefore,
we were able to proceed directly to construct validation using
confirmatory factor analysis (maximum likelihood method). Model
adequacy was evaluated using indices such as CFl — Comparative
Fit Index (0.943), TLI — Tucker Lewis Index (0.930), RMSEA —
Root Mean Square Error of Approximation (0.060), SRMR —
Standardised Root Mean Squared Residual (0.046), and GFl —
Goodness-of-Fit Index (0.929). However, index values were
modified based on the residual covariance between 4 pairs of items
within the same dimension. The values of the standardised factor
loadings of the items were above 0.40. It can be stated that the
proposed hypothetical model shows a good level of correspondence
with the real data (Hair et al., 2010), although the dtatistical
significance of the chi-squared test was confirmed (p < 0.001). The
lower index values (not exceeding the cut off criterion of 0.95)
could be caused by the aforementioned modification of the research
instrument (scale range, specific focus on the 7th grade). Although
the dimensions showed strong correlation (rs=0.577), the uni-
dimensional model did not prove to be suitable given the reported
index values. The internal consistency of the dimensions was
caculated using the Cronbach’s apha. In both cases, optimal
internal consistency was confirmed (0.838, 0.828). The Cronbach’s
Alpha of the research instrument as a whole was 0.884, which is a
good result.

A scale questionnaire of our own was used to measure the quality of
teaching; it identified the students' interest in the subject, their
conflicts during these specific classes, the subject difficulty, and the
students’ diligence to study the subject. This questionnaire can be
characterised as autodiagnostic. It consisted of 20 items to which the
respondents answered on a 4-point scale (1 — strongly disagree, 2 —
disagree, 3 — agree, 4 — strongly agree). 5 statements were
formulated to capture each dimension (For example — Students
interest in the subject: Students enjoy working in my classes.
Students’ conflicts: In my classes, students have no problem
adapting to their classmates. Subject difficulty for the students:
Students do learn the subject matter addressed in my classes.
Students' diligence: Students put effort preparing for my classes
every week.). 5 items in this questionnaire described negative
situations to prevent the respondents from answering schematically
and make them consider it for a moment (e.g. “In my classes,
students give each other hard time”). The respondents were
supposed to focus exclusively on their 7th graders. This instrument
was modified in line with the pilot study and preliminary research,
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and some statements were reformulated for greater clarity (e.g. “The
students are happy in my classes.” —“ Students like my subject.”).

Construct validation was performed using exploratory factor
analysis (principal component analysis with promax rotation). Both
6 and 4-factor versions were considered. At first glance, diagonal
rotation provided a better result than orthogonal rotation (more
instrument items were retained); however, from the viewpoint of
interpretation and generalisation of the grouped items, there was no
significant change. Factor score correlations for the 4-factor
alternative exceeded the 0.25 except in two cases (r=0.248, r=0.119)
and the strongest correlation between factors was r=0.481. The uni-
dimensional solution seemed the most suitable. KMO test for
sampling adequacy rate (0.850) and Bartlett's test of sphericity (p <
0.001) indicated the appropriateness of applying factor analysis to
the data obtained. After reverting the negative statements, the
consistency of the instrument was evaluated. It was improved by
eiiminating the items that reduced the Cronbach's apha value
(originally, the Cronbach’'s apha of the whole instrument was
0.399; afterwards, it was 0.812). Seven items were eliminated
(Students are not bored in my classes. In my classes, students show
interest even in most difficult tasks. In my classes, students give
each other hard time. In my classes, only bright students are able to
work well. In my classes, the teaching is quite demanding, the
students do not meet my requirements. In my classes, students like
to work with the learning material on their own. In my classes,
students have no problem adapting to their classmates). After
removing each of these items, a new exploratory factor analysis was
performed to observe changes in the arrangement of items within the
dimensions and their factor saturation (the minimum factor load for
an item to be included in one of the factors was 0.30). No significant
changes have occurred (the arrangement of the items has not
changed). Since factors are correlated, sums of squared loadings
cannot be added to obtain a total variance (before the last rotation it
was 56.48%). Nevertheless, it indicates the necessity to re-evaluate
the concept of this instrument, analyse its items in more detail, and
improve their semantic differentiation to ensure their better match to
the respective factors. It could be caused by the specification of the
research sample and/or the number of points in the scale (four points
were probably insufficient to differentiate the respondents answers
with regard to the limitation to a specific grade).

The explicit wording of the items of both scale questionnaires is
available at: https://docs.google.com/forms/d/1QX70QZQF _1JGu7
ZWZvNJIkgOppCCG8WStFL T3Fhurds/edit?pli=1.

2.1 Research sample

The research involved 372 participants from the whole Slovakia
(January to March 2017). After removing respondents who did not
match the target group and were unable to answer most questions
and duplicates, the final sample was 342. An online questionnaire
was opted for, and the participants were contacted by schools and
headmasters emails. The research sample was obtained through
purposive available sampling. A more detailed description of the
sample structure can be found in Table 1.

2.2 Research hypotheses and questions

Based on the theory and existing research presented, the following
hypotheses and questions were formul ated:

H1: Thereis a statistically significant positive correlation between
the perceived professional self-efficacy of teachers in the

Vol. 12, issue 01

application of teaching strategies and the quality of their teaching
identified by the “ My Academic Subject” questionnaire.

H2: There is a statistically significant positive correlation between
the perceived professional self-efficacy of teachers in classroom
management and the quality of their teaching identified by the “ My
Academic Subject” questionnaire.

RQL1: Is there a statistically significant difference in the perceived
professional self-efficacy of teachers in the application of teaching
strategiesin terms of selected independent variables?

RQ2: Is there a dtatistically significant difference in the perceived
professional self-efficacy of teachers in classroom management in
terms of selected independent variables?

RQ3: Is there a statistically significant difference in the quality of
teachers teaching identified by the “My Academic Subject”
guestionnaire in terms of selected independent variables?

2.3 Dataanalysis

To evaluate the statistically significant relationships and differences
between variables, non-parametric tests were used (Spearman’s
correlation coefficient, Mann-Whitney U test, Kruskal-Wallis test),
since the variables were not distributed normally in the sets and
subsets, which was verified by the Kolmogorov-Smirnov test and
the Shapiro-Wilk test. The level of significance was 0.05. The value
of the Spearman's correlation coefficient was determined based on
De Vaus classification (2002). The Eta-squared (1) was applied to
determine the substantive significance of the differences. Its value
was interpreted based on the cut off criteria specified in the online
application Computation of Effect Sizes (Lenhard & Lenhard,
2016). As for descriptive statistics, arithmetic mean (AM) and
median (Me) were applied. Statistical data analysis was performed
using SPSS 20.0. and JASP 0.16.4. programs.

3. RESEARCH RESULTS

Based on the data shown in Table 2, it can be stated that there is a
moderate statistically significant positive correlation between the
perceived professiona self-efficacy of teachers in the application of
teaching strategies and the quality of their teaching identified by the
“My Academic Subject” questionnaire (rs=0.368, p=0.000). Thereis
also aweak statistically significant positive correlation between the
perceived professiona self-efficacy of teachers in classroom
management and the quality of their teaching identified by the “My
Academic Subject” questionnaire (rg=0.286, p=0.000). The
respondents’ total score for the dimension of perceived professional
self-efficacy in the application of teaching strategies corresponded
with the answer “Quite a bit"” (AM=4.23, Me=4.30). In the
dimension of perceived professional self-efficacy in classroom
management, the total score corresponded with the answer “Quite a
bit” as well (AM=4.00, Me=4.00). The total score in the “My
Academic Subject” questionnaire corresponded with the “I agree”
answer (AM=2.96, Me=3.00).

Table 3 indicates a dtatistically significant difference in the
perceived professional self-efficacy of teachers in the applying of
teaching strategies from the viewpoint of obtaining a teaching
quaification (Mann-Whitney U test=9110.500, p=0.047, AM=4.25,
Me=4.30, AM=4.17, Me=4.15). Respondents who obtained a
teaching qualification through university studies of a teacher's study
program achieved a higher score in this dimension than respondents
who obtained a teaching qualification through additional education
in a supplementary pedagogical study. A statistically significant
difference was also demonstrated in the quality of teaching as
measured by the “My Academic Subject” questionnaire from the
viewpoint of teachers sex (Mann-Whitney U test=5140.500,
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p=0.012, AM=2.98, Me=3.00, AM=2.86, Me=2.85) and the
prevalence of Roma students in teaching (Mann-Whitney U
test=3665.500, p=0.000, AM=2.74, Me=2.85, AM=3.00, Me=3.00).

students in teaching scored higher than their counterparts. In the first
two cases, we identified a weak substantive significance of the
differences, and in the third case, a moderately strong substantive

Female respondents and respondents working with fewer Roma  significance of the difference (n?=0.012, 0.018, 0.061).
Table 1: Research sample characteristics
Demographic characteristics of the research sample N | %
sex
females 297 86.84
males 45 13.16
teaching qualifications
holders of a university teaching degree 260 76.02
additional pedagogical education 82 23.98
r eflective teaching training as part of continuous education during the last 8 years
yes 98 28.65
no 244 7135
interest in completing reflective teaching training
yes 269 78.65
no 73 21.35
school type
primary school 316 92.40
grammar school 26 7.60
prevalence of Roma studentsin teaching
yes 43 12.57
no 299 87.43
length of practicein years completed
2-5 64 18.71
6-10 67 19.59
11-15 58 16.96
16-20 55 16.08
21-25 33 9.65
26-30 32 9.36
31 and more 33 9.65
region
Bratislava 42 12.28
Trnava 11 3.22
Trencin 57 16.67
Nitra 23 6.73
Zilina 42 12.28
Banska Bystrica 48 14.04
PreSov 54 15.79
KoSice 65 19.01

Table 2: The relationship between the perceived professional self-efficacy of teachers and the quality of their teaching

Therelationship between the per ceived professional self-efficacy and the quality of quality of teaching measured by the “ My
teaching Academic Subject” questionnaire
perceived professional self-efficacy in Spearman’s correlation coefficient 0.368
the application of teaching strategies p-value 0.000***
N 342
perceived professional self-efficacy in Spearman’s correlation coefficient 0.286
classroom management p-value 0.000***
N 342

Table 3: Statistically significant differences in perceived professional self-efficacy and the quality of teaching in terms of the main

independent variables

Variables

Dependent variables

| ndenendent variables professional self-efficacy in the professional self-efficacy in quality of teaching
0 application of teaching strategies classroom management (My Academic Subject)
Mann-Whitney : Mann-Whitney : Mann-Whitney :
sex U test p-value U test p-value U test p-value
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5715.000 0.117 6634.500 0.938 5140.500 0.012*
Mann-Whitney Mann-Whitney Mann-Whitney
. - U test p-value U test p-value U test p-value
teaching qualifications
9110.500 0.047* 9275.000 0.074 10200.000 0.554
reflective teaching Mann-Whitney value Mann-Whitney value Mann-Whitney value
training as part of U test P U test P U test P
continuous education 11914.000 0.959 10933.000 0.213 11808.000 0.857
interest in completing Mann-Whitney : Mann-Whitney ’ Mann-Whitney ’
reflective teaching U test p-value U test p-value U test p-value
training 9214.500 0.419 8810.000 0.176 9302.500 0.489
Mann-Whitney : Mann-Whitney : Mann-Whitney :
school type U test p-value U test p-value U test p-value
4066.500 0.932 3516.000 0.219 3680.500 0.376
prevalence of Roma Mann-Whitney p-value Mann-Whitney p-value Mann-Whitney p-value
students in teachin U test U tedt U tedt
9 5570.500 0.156 5927.500 0.406 3665.500 0,000***
lenath of teachin Kruskal-Wallis value Kruskal-Wallis value Kruskal-Wallis value
oeriore test P test P test P
P 9.345 0.155 7.835 0.250 2.919 0.819

4. DISCUSSION

Self-efficacy is an important autoregulation element in teachers
work because the self-assessment of their own potential determines
their approach to students and the quality of their professional
performance in the classroom. Teachers with higher perceived
professional self-efficacy can exert more effort in educational work
because they are driven by internal motivation. In contrast, teachers
with lower perceived professional self-efficacy tend to exhaust their
energy when confronted with challenges (Gavora, 2012b).

Our assumption, which draws on the presented theory and existing
research, was confirmed. The presented research, which focused
specifically on the 7th grade, showed that the higher the teachers
perceived self-efficacy, the higher they self-assess the quality of
their teaching. As measured by the questionnaire “My Academic
Subject,” the professional self-efficacy in the application of teaching
strategies was identified as a stronger correlate to the perceived
quality of teaching in comparison to the professional self-efficacy in
classroom management, but in the latter case, the correlation value
also approximates 0.30. As explained by RabuSic et a. (2019),
lower values pertaining to medium strong correlation (about 0.30)
are an acceptable result in the context of the humanities (the sasmple
size must also be considered). Notwithstanding the above, our
findings and the results of the meta-analysis position professional
sdlf-efficacy as a significant positive determinant of teaching
performance.

Klassen and Tze (2014) performed a systematic analysis of the
research addressing the impact of professional self-efficacy and
teachers' personality attributes on teaching efficiency. Self-efficacy
proved to be more decisive in terms of teaching efficiency than
teachers' persondlity attributes. Yada et al. (2022) found a moderate
positive correlation between teachers' professional self-efficacy and
their attitude towards inclusive education. The Slovak “To da
rozum/Learning Makes Sense” project research team focused on the
analysis of the state of the Slovak education system and arrived at a
similar conclusion (Hall et a., 2019).

The results of the partial analyses presented in Table 3 indicate
which factors could have affected the relationships between the
investigated constructs. It is worth noting primarily the difference in
scores on the “My Academic Subject” questionnaire in terms of
working with Roma students in the classroom. This indicator may
be distorting the view of the correlation between self-efficacy and
quality of teaching (after excluding the respondents working
predominantly with Roma students from the database, the
correlation coefficients dightly increased — rs=0.382, 0.298).
Understandably, working with students from different sociocultural
backgrounds entails a change in the requirements for teachers' work,
which inevitably affects the view of the quality of education
(expected vs. actual student performance) (Slowik, 2022). The “My
academic subject” questionnaire may not have captured these
differences.

In a study by Alnahdi and Schwab (2023), data from the Saudi
Arabian TIMSS 2019 were analysed to investigate the existence of a
relationship between 4th grade student achievement and gender
differences in teacher practices and attitudes. Teaching practices
were shown to be positively associated with student achievement in
math and science (there were even gender differences in teaching
style and practices). It is interesting that female teachers had more
positive attitude towards teaching than male teachers. This is a
factor that can have a fundamental impact on how teachers manage
teaching and work with students (also taking into account the
grade).

Moosa and Shareefa’s research (2019) focused, among cther things,
on the identification of statistically significant differences in the
perceived self-efficacy of teachers with regard to the length of their
practice and the obtaining qualification. The teachers experience
was more decisive. Nevertheless, obtaining a teaching qualification
should not remain on the periphery as a control variable when
mapping the perceived sdf-efficacy of teachers. Obtaining a
teacher's qudlification can relate both to preparation for working
with students (structured study with a more halistic connection of
scientific disciplines, didactics, and practice), but also to the
motivation to practice the teaching profession (primary or
aternative choice). It probably contributes to the formation of the
teacher's professional self-image, which is reflected into confidence
intheir abilities.
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Besides the modification of the instrument designed for mapping
teachers' perceived professional self-efficacy and the specificity of
the sample (7th grade only), further limitations of the presented
research include the construct validity of the “My Academic
Subject” questionnaire, which was not confirmed as we did not
expect to work with a uni-dimensional instrument. Even the selected
factor analysis rotation was diagonal, which indicates that factors
were mutually dependent. To resolve this situation, a uni-
dimensional instrument can be adopted for defining the quality of
teaching. Gavora opted for asimilar solution twice: hisfirst research
focused on measuring teachers' professiona self-efficacy (Gavora,
2011a), while the latter investigated courage vs. shyness in
communication among grammar school students (Gavora, 2011b).
Our questionnaire targets a single complex attribute (to simplify the
interpretation, the terms lower/higher scores in the “My Academic
Subject” questionnaire were referred to throughout this text).
However, its disadvantage is that it cannot identify which
component of teaching quality is strengthened by perceived
professional efficacy (e.g. students' interest in the subject, subject
difficulty for the students).

The aforementioned limitation puts us in the same frame when
considering the practice guidelines for teachers working with 7th
graders. We conclude that perceived professiona self-efficacy
requires more attention to determine how teachers understand their
responsibility for students' development, whether they are able to
cope with classroom problems, and what activation methods they
choose to apply. Professional self-efficacy contributes to the
development of empathy in teachers. Teachers with empathy as a
personality trait communicate with their students more effectively
and are able to motivate them to learn (Goroshit & Hen, 2016).

Further research should investigate the correlation between teachers
professional reflection and their perception of the quality of the
educational process. Korthagen and Wubbels (1995) in their study
of reflectivity correlates note that reflective teachers show a higher
perceived professional self-efficacy, and this aspect should be paid
attention to in terms of professional reflection. Practical experience
with supervising teachers also confirms the need for the diagnostic
and auto-diagnostic competences development as a prerequisite for
becoming a practicing reflective professional (Novocky et al.,
2021). The perceived professional self-efficacy of these teachers
(known as mentors) should also be monitored, as they help student
teachers in the process of becoming a professional. It can be an
essential independent variable that should not be underestimated
when examining these concepts (self-efficacy and teaching quality).
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Abstrakt Na arovni Unie se jiz pted pielomem tisicileti pracovalo
na smluvnich pravidlech pro fadné fungovani vnitiniho trhu, jejichz
vysledkem byla publikace navrhu spoleéného referenéniho ramce
(DCFR) v roce 2008. DCFR obsahuje zejména zésady, definice a
modelova pravidla. Obsah navrhu odpovida schématu nastavenym
Komisi v ramei Akéniho planu v roce 2003, jehoz cilem bylo prede-
v§im zvysit soudrznost acquis SpoleCenstvi v oblasti smluvniho
préva, podporovat vypracovani obecnych smluvnich podminek pro
celou EU a dale zkoumat, zda problémy v oblasti evropského
smluvniho prava mohou vyzadovat feseni, kterd nejsou specificka
pro dany sektor, jako volitelny nastroj. Tento ptispévek se vénuje
otazkam, na jakych zakladnich zasadach autofi DCFR jimi predlo-
Zenapravidlav rdmci DCFR sestavili.

Kli¢ova slova Civilni prédvo, EU, DCFR, modelovd pravidla,
smluvni préavo, principy smluvniho prava;

1. UvoD

Komise jiZz v roce 2001 poukazovala na skute¢nost, Ze Smlouva o
ES poskytla evropskym institucim pravomoci realizovat vnitini trh
spojeny s volnym pohybem zboZi, osob, sluzeb a kapitdlu, coz
umoznilo Unii (tedy Evropskému spoleéenstvi) eliminovat piekazky
vzdiemného obchodu mezi ¢&lenskymi stéty. Ackoli se podatilo
zavést i spole¢nou ménu pro dvanact Elenskych stati, nadale v ramci
vnitiniho trhu dle Komise ptetrvavaly problémy spojené s vyménou
zboZi a dluZeb, ato z tohoto divodu, Ze je tato spojena s prodejem,
prongimem ¢&i vyménou realizovanou na zakladé smlouvy, ktera se
v&ak Fidi pravnim fadem a soudnim rozhodnutimi ur¢itého ¢lenské-
ho stétu. Komise ptimo poukazovala na skuteénost, Ze aékoli obecné
vnitrostatni rezimy smluvniho prava stanovi zasadu smluvni svobo-
dy, a smluvni strany se mohou svobodné& dohodnout na svych vlast-
nich smluvnich podminkéch, kdy néktera z téchto vnitrostétnich
pravidel nejsou povinng, jina vnitrostatni pravidla vSak povinna
jsou, zejména tam, kde existuji vyznamné rozdily mezi postgji
smluvnich stran, jako jsou smlouvy s ngemci nebo spotiebiteli, a
smluvnim strandam nezbyva jinak nez se témto podiidit. Komise
v rdmci Uvah zdiraziovala, Ze riizné vnitrostatni prévni fady nezpa-
sobuji zavazné piekazky pro preshraniéni transakce, nebot” strany
mohou rozhodnout, které pravo bude upravovat jejich smlouvu.

D&de Komise poukazovala na skute¢nost, Ze rozdilné vnitrostatni
pravni piedpisy mohou vést k vySSim transakénim nakladiim,
zefména pak k ptipadnym nakladim na soudni spory, kterymi by

byly vtomto ohledu nejvice postizeni malé a stfedni podniky a

spotiebitelé. Dalsi prekazkou pak pro zminéné subjekty byly dle
Komise i néklady spojené se ziskanim informaci o vykladu a uplat-
fovani neznamého ciziho préva. V koneéném souhrnu mohou byt
tyto vySSi transakéni ndklady navic konkurenéni nevyhodou, napfi-
klad v situaci, kdy zahrani¢ni dodavatel soutézi s dodavatelem
usazenym ve stejné zemi jako potenciani zékaznik. Dle Komise
pouziti spole¢nych zasad by mohlo vést k vytvoieni obvyklého
préva za predpokladu dlouhé a trvalé aplikace a spoleéného sdileni
ptesvédéeni, coz by ovlivnilo stavajici obchodni praxi v ¢lenskych
statech, a eliminovalo piekazky fungovani vnitintho trhu. V popisu
ptinosu spoleénych zasad Komise pracovala s principem dobrovol-
nosti piti jejich uplatiiovani po ptedchozim odsouhlaseni zésad ve
¢lenskych statech.” Sd&leni Komise o evropském smluvnim pravu z
Cervence 2001 zahgjilo proces konzultaci a diskusi o zpisobu, ja
kym by mély byt problémy v disledku rozdilti mezi vnitrostatnimi
smluvnimi pravnimi ptedpisy ¢lenskych statti na Grovni spolecenstvi
feSeny.

Akeni plan z roku 2003 navrhoval zminéné problémy vyfesit pro-
sttednictvim neregulac¢nich a regulacnich opatieni, které budou
zohledniovat spoleény referenéni ramec, jakoZto spoleéné zésady a
terminologii v oblasti evropského smluvniho préva, ktery by mél
pomoci organim Unie (tehdy ES) pfi zajistovani vétsi soudrznosti
stavgjicich a budoucich acquis v oblasti evropského smluvniho
prédva. Podkladem pro spole¢ny referenéni ramec (CFR), ktery byl
pozadovan akénim planem Evropské komise v roce 20042, je aka-
demicky navrh spoleéného referenéniho rdmce (DCFR) publikovany
v roce 2008.3 Névrh spoletného referenéniho rdmce je akademic-
kym nepolitickym vysledkem spojeni vystuptt Studijni skupiny pro
evropsky civilni zékonik zalozené v roce 1999 (vedouci skupiny
Christian v. Bar)* a Evropské skupiny pro stavajici soukromé prévo
ES (vedouci skupiny Hans Schulte-Noltke).® Ackoli névrh spoleg-
ného referenéniho ramce neni pravni normou, sleduje jeho obsah
pozadavky akéniho planu na vytvofeni principy, definice a vzorova

1 Communication from the Commission to the Council and the European
Parliament on european contract law.

2 Communication from the Commission to the European Parliament and the
Council — A more coherent European contract law — An action plan. UF. vést.
C 63, 15. 3. 2003, s. 1-44.

3 BAR, Christian von, CLIVE, Eric M., SCHULTE-NOLKE, Hans, BEALE,
Hugh. Principles, definitions and model rules of European private law: draft
common frame of reference (DCFR). Outline ed. Munich: Sellier, European
Law Publishers, 2009. ISBN 978-3-86653-097-3.

4 Study group on a European Civil Code navézala na praci Commision on
Europen Contract Law (PECL) zaloZené v roce 1980 a oznacované jako tzv.
Landova komise.

® European Research Group on Existing EC Private Law.
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pravidla koncipovana ve smyslu pozadavki Komise ve sdéleni
z roku 2004.

2. DRAFT COMMON FRAMEWORK OF REFERENCE

Na obsahu navrhu spolecného referencniho ramce je kromé skutec-
nosti, Ze je tento vyznamnym akademickym pocinem, podstatna i
skute¢nost, Ze autofi navrhu, resp. ¢lenové jednotlivych studijnich a
pracovnich skupin, nebyli pfimo spojeni s ur¢itym statem ¢i mezind
rodni organizaci, ale pochazeli z riznych mist a psobili na univer-
zitéch v riznych ¢lenskych statech Unie. Tato dalezitd skuteénost
dovolila v podobé navrhu spoleéného referenéniho ramce sumarizo-
vat principy, definice a vzorova pravidla smluvniho prava, na zakla-
dé zkuSenosti a znalosti ¢lenti komice z platnych norem, soudnich
rozhodnuti, obycejl a zvyklosti z izemi né€kolika evropskych statu.
Sumarizace a vznik koncepce principt, které v sobé spojuje prinik
norem, obyceju, soudnich rozhodnuti principt a pravidel z n€kolika
Clenskych stati dava predem zfetelnou nadéji, Ze navrh spole¢ného
referenéniho rdmce bude obsahovat principy a pravidla pfijatelné
pro Sirsi evropskou populaci.

Obsah navrhu spole¢ného referen¢niho ramce je rozdélen do deseti
knih, které obsahuji krom¢ uvodu a obecnych ustanoveni (Kniha I),
typové smlouvy (Kniha I1), prava a povinnosti smluvnich stran
(Knihalll), zvl&&tni druhy smluv a prava a povinnosti z nich vyply-
vgjici (Kniha1V), i otazky upravujici dobrovolné zasahy do zadeZi-
tosti jinych osob (Kniha V), otazky mimosmluvni odpovédnosti
(Kniha VI), otdzky bezdivodného obohaceni (Kniha VII), otazky
nabyti a pozbyti vlastnictvi movitych véci (Kniha VIII), otazky
spojené sochranou vlastnického préva k movitym vécem (Kniha
IX) a otazku svéfenstvi (Kniha X). V souvidlosti s piedstavenym
obsahem navrhu je nutné poznamenat, ze tento jde ponékud dale,
nez jsou principy smluvniho prava, kdyz upravuje i pravni tikony ¢i
otazku mimosmluvni odpovédnosti (Kniha V1) nebo otézku bezdi-
vodného obohaceni (Kniha VI1).

Obsah navrhu odpovida schématu nastavenym Komisi v ramci
Akéniho planu vroce 2003, jehoz cilem bylo pfedevs§im zvysit
soudrznost acquis Spolecenstvi v oblasti smluvniho prava, podporo-
vat vypracovéni obecnych smluvnich podminek pro celou EU adale
zkoumat, zda problémy v oblasti evropského smluvniho prédva mo-
hou vyzadovat feSeni, ktera nejsou specificka pro dany sektor, jako
je volitelny nastroj.® Hlavnim navrhem zmin&ného Akéniho planu
vSak bylo vytvofit spole¢ny ramec pravidel smluvniho prace pro
EU. V fijnu roku 2004 Komise zvefejnila dalsi dokument
soznacenim ,,Evropské smluvni pravo a revize acquis: cesta vpied®,
prostfednictvim kterého bylo navrzeno, aby spole¢ny referencni
ramec (CFR) poskytoval ,z&kladni zasady, definice a vzorova pra-
vidla“, coZz by mohlo napomoci zlepSeni stévgjiciho acquis commu-
nautaire, a soucasné by tvoril zaklad volitelného pravniho nastroje
v piipadg, Ze by bylo rozhodnuto o vytvoieni takového nastroje.’
Modelova pravidia pak mély byt hlavnim obsahem CFR, a mély
slouzit jako voditko pro zakonodarce jednotlivych ¢lenskych stati.
DCEFR je reakei na vyjadieni a pozadavky Komise a obsahuje n&
vrhy zésad, definic a vzorovych pravidel .

& Communication from the Commission to the European Parliament and the
Council — A more coherent European contract law — An action plan. UF. vést.
C 63, 15. 3. 2003, s. 1-44.

" Communication from the Commission to the European Parliament and the
Council — European Contract Law and the revision of the acquis: the way
forward /* COM/2004/0651 final */.

8 BAR, Christian von, CLIVE, Eric M., SCHULTE-NOLKE, Hans (ed.).
Principles, Definitions and Model Rules of European Private Law: Draft
Common Frame of Reference (DCFR). Complete text version. [prepared by
the Study Group on aEuropean Civil Code and the Research Group on
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DCFR obsahuje zésady, definice a vzorova pravidla evropskych
prav soukromého. Pfedkladana pravidla DCFR predstavuji akade-
micky, nikoli politicky text, ktery vychazi z iniciativy evropskych
pravnich védci. Pravidla DCFR tak piedstavuji zavér vice jak dese-
tileti nezavidého vyzkumu a spolupréce akademikit s odbornymi
znalostmi v oblasti soukromého prava, srovnavaciho prava a prava
Evropského spolecenstvi. DCFR navazuje na zéasady evropského
smluvniho prava, aviak jeho rozsah je mnohem SirSi. Zésady evrop-
ského smluvniho prava se vztahovaly predev$im k pravidlim o
tvorbé, platnosti, vykladu a obsahu smluv, a jinych pravnich aktd,
ale také k pravidlim o uspokojeni zavazka a dale pak k pravidlam
tykajicich se napravnych opatieni pfi neplnéni povinnosti, které byly
pozdéji doplnéné o pravidla vztahujici se k pravim a povinnostem
podle soukromého prava obecné.

V tomto ohledu DCFR ptedklada i vzorova pravidla pro jednotlivé
druhy smluv (Kniha IV) a dale pak i oblast mimosmluvnich zavazkt
a otézky vztahujici se k vécem. Pravé mimosmluvni zavazky dle
DCFR zahrnuji dal$i prava a povinnosti soukromého prava v rozsa-
hu jeho ptisobnosti, 1 kdyz nevyplyvaji piimo ze smlouvy samotné,
neb urc€ita prava a povinnosti vznikaji z bezdivodného obohacent,
poskozeni zpisobeného jinému, jednani bez pravniho didvodu ¢i
intervence do cizich zalezitosti. Pravé prava a povinnosti z téchto
ptipadt se vztahuji k pravnim vztahtim k uréitym vécem, tedy tém
subjektim, které maji k vécem urcita prava, ktera je potfeba chranit.
Pojem zasadnich principi je vrédmci DCFR pojat sohledem na
zminéna sdéleni Komise tak, Zze DCFR nevnima soukromé pravo, a
zejména smluvni pravo, pouze jako prostiedek vyvazeni soukromo-
pravnich vztaht mezi fyzickymi a pravnickymi osobami, ale prede-
v§im DCFR navrhuje napravu piipadného selhani trhu stim, Ze
soukromeé pravo je jednou z té&chto oblasti pravni regulace, ktera by
meéla byt zaloZena na hluboce zakofenénych principech.

DCEFR by vsak nemél byt posuzovan jen jako stavebni blok ,,politic-
kého* spole¢ného referenéniho ramce, avSak mél by si dle autord
zachovat sviij vlastni vyznam s ohledem na skute¢nost, ze se jedna o
akademicky text. DCFR je v tomto ohledu vysledem velkého evrop-
ského vyzkumného projektu a nezavisle na osudu CFR se ptedpo-
klada, ze DCFR bude pfedevsim podporovat soukromé pravo v
jurisdikcich ¢lenskych stati Evropské unie. Jeho Ukolem je nejen
ukazat, jak velmi se narodni soukromé pravo podoba, ale predevsim
je dulezitym stimulem pro rozvoj této oblasti, coz lze povazovat za
regionalni projevy spole¢ného evropského dédictvi. Funkce DCFR
je tak prvni cestou k prohloubeni védomi o existence evropského
soukromého prava. DCFR tak mlize pojem evropského soukromého
prava povazovat za zaklad, ktery zvysi vzajemné porozuméni a
podporu kolektivniho jednani o soukromém pravu v Evropé.

3. SVOBODA

Zésada svobody ma dle autort DCFR v ramci prava soukromého
nékolik aspektli. Svoboda v ramci soukromého prava je predev§im
povazovana za svobodu piedstavujici ochranu jednotlivych ucastni-
ki soukromopravnich vztahi pfed vefejnou moci tim, Ze jim vefejna
moc nestanovi nova (dalsi) pravidla, ze kterych ucastnikim sou-
kromopravnich vztahti vzniknou nové povinnosti (jako napi. kontro-
la uzavienych kontraktll), ¢i jim nebudou vefejnou moci uloZena
omezeni v podob& formalnich nebo proceduralnich pravidel tykaji-
cich se pravé soukromopravnich vztaht. V ramci DCFR jsou re-
spektovany oba principy svobody. Prvni zasada svobody je ptedlo-
Zena v ramci obecného pfistupu k autonomii smluvnich stran, kdy se
respektuje nejen autonomie smluvnich stran ve smyslu volnosti

Existing EC Private Law (Acquis Group)], Munich, Germany: Sellier, Euro-
pean Law Publishers, 2016, s. 30.
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svého jednani, ale soucasné se respektuje i ocekavani smluvnich
stran, Ze do jejich vztahu nebude ze strany vetejné moci zasahovano.

Dutivody ptfipadného zdsahu pak mohou byt rizné, napi. podpora
moznosti odstoupit z uzavieného smluvniho vztahu v pfipad¢, ze
tuto moznost smlouva samotna nedava. Takovych zasahti do smluv-
niho vztahu stanovenim formalnich ¢&i proceduralnich pravidel by
vSak mélo byt dle autort DCFR minimum. DCFR je ale uptednost-
novan druhy aspekt, kterym je zvySovani zivotni Grovné a kvality
zivota, tj. pfedlozeni zakladnich pravidel, jako minimalni regulace
pravnich vztaht, ¢imz jsou poskytnuty G¢inné prostiedky k pfevodu
prav ke zbozi a sluzbam a soucasné k zajisténi prav ke splnéni z&
vazki a spravé jejich majetku. Podpora svobody v ramei soukromo-
pravnich vztaht se ale prekryva s podporou zésady efektivnosti.®
Smluvni svoboda patfi mezi zakladni principy soukromého prava.
Fyzickym i pravnickym osobam by méla byt dle autort DCFR
priznana svoboda rozhodovani, zda jako kazda jina osoba uréitou
smlouvu uzaviou ¢i neuzaviou, a to véetné svobody dohodnout se
na podminkéach uzavirané smlouvy. Tato zékladni mySlenka princi-
pu svobody je DCFR uznavana v &lanku Knihy II. —1: 102'°, podle
kterého a smluvni strany maji pravo uzaviit smlouvu nebo jiny
pravni akt a urcit jeji obsah. O smluvni svobod¢ pak souc¢asné hovo-
fi i dalii pravidla DCFR, napf. dle ustanoveni Knihy II. —4: 101
postacuje k uzavieni smlouvy timysl uzavtit zdvazny pravni vztah
nebo dosahnout jiného pravniho stavu a soucasné dosazeni ur€ité
dohody. Smluvni svoboda je i v pfipadé DCFR omezovana platnymi
pravnimi pravidly jednotlivych ¢lenskych stati. Dle DCFR by
smluvnim strandm méla byt ddna moznost dohodnout jak podminky
uzavirané smlouvy, tj. jak moznost urcit jeji obsah, tak soucasné
moznost dohodnout zpisoby ukonceni smluvniho vztahu. Tuto
hlavni myslenku smluvni svobody vyjadiuje DCFR jak v ¢l Il. —
1: 103 odst. 3, podle které¢ho uzavieny smluvni vztah Ize zménit ¢i
ukon¢it dohodou nebo podle zakonnych ustanoveni, tak i v ¢1. III. —
1: 108 odst. 1, podle kterého miize byt pravo, zavazek nebo smluvni
vztah kdykoli zménén nebo ukongen dohodou.*?

4. OCHRANA

Hlavni principy smluvni ochrany jsou DCFR specifikovany jako: i)
zévazné platnost smluv; ii) povinnost kazdé smiuvni strany zacho-
véavat smluvni logjditu, tj. chovat se v souladu s poZadavky dobré
viry; spolupracovat, pokud je to nezbytné pro plnéni zavazkt; ne-
jednat nekonzistentné s pfedchozim prohlaSenim nebo jednani, na
které se druhd strana odvolavala; iii) pravo vymahat plnéni smluv-
nich zévazkid v souladu s podminky smlouvy; iv) povinnost respek-
tovat situaci vytvofenou smlouvou. K dal$im dilezitym slozkam
ochrany patii pfiméfené smluvni prostfedky a napravna opatieni pro
ptipad, Ze néktera ze smluvnich stran své zavazky ze smlouvy nepl-
ni. Dale pak zasada tcty a divéry smluvnich stran, které by se mély
projevit v tom, Ze mozné uzaviit smlouvu s takovou smluvni stra-
nou, na kterou se bude mozné pravdépodobné spolehnout. Témét
vSechny tyto slozky smluvni ochrany jsou jasné uzndny a vyjadieny
v DCFR.

Dilezitou slozkou ochrany smluvni bezpecnosti je ochrana pfiméie-
né divéry a ofekavani, ktera se objevuje nejen v souvislostech s
uzavirani smluv. Typickym ptipadem je situace, kdy je ucinéna
nabidka omylem, avSak druhd smluvni strana takto uéinénou nabid-
ku povazovala za duvéryhodnou a fadnou. Tento pfipad je obecné

9 TamtéZ s. 49.
0 Book I1. —1: 102: Party autonomy.
" Book 1. —4: 101: Requirements for the conclusion of a contract. A con-

tract is concluded, without any further requirement, if the parties: (a) intend
to enter into a binding legal relationship or bring about some other legal
effect; and (b) reach a sufficient agreement.

2 Book I1. —1: 103: Binding effect.
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chranén vétsinou pravnich systému ¢lenskych statd a v rdmci DCFR
se objevuje v riiznych pravidlech. Jako v ptipadé informace o cené a
dalSich poplatcich. V situaci, kdy ma mluvni strana povinnost po-
skytovat informace o cené, povinnost neni splnéna, pokud nejsou
uvedeny nejen informace o vSech poplatcich za dorudeni a jakych-
koli dalsich dan¢ a cla; pokud neni uveden zpisob vypoctu, nebo
pokud nelze cenu stanovit.”® Jinym piipadem jsou pravidla DCFR
souvisgjici somylem ¢&i vadnym souhlasem pii uzavirani smlouvy.
V takovych ptipadech dle DCFR muze smluvni strana odstoupit od
smlouvy z divodu skutkového nebo pravniho omylu, ktery existoval
v dobég, kdy byla smlouva uzaviena, a smluvni strana uzaviela
smlouvu omylem, a druh& smluvni strana o omylu védéla, ¢i jej
mohla divodné ocekavat, ¢i druhd smluvni strana zptisobila, ze byla
smlouva uzaviena omylem.” Obecnym objektivnim pravidiem
vV ramci ochrany smluvni bezpecnosti je ustanoveni o interpretaci
smluv, podle kterého se smlouva se mé vykladat podle spoleéného
umysllsu smluvnich stran, i kdyZ se liSi od doslovného vyznamu
dov.

DCFR zachovéva zésadu, Ze plaind smlouva zavazuje smluvni
strany (pacta sunt servanda). Vyslovné v tomto ohledu uvédi pravi-
dio, Ze platnd smlouva je pro smluvni strany zévaznd. V ptipadé
jednostranného zavazku DCFR stanovi, Ze tento je pro osobu, ktera
iej poskytla, z&vazny, neni-li potieba k zavaznosti jeho akceptace.’®
Obdobné jsou zfetelné stanoveny principy pro zménu nebo ukonceni
smlouvy. Dle DCFR mohou byt pravo, povinnost nebo smiuvni
vztah zménény nebo ukonceny vypoveédi ze strany kterékoliv
smluvni strany, pokud je to stanoveno podminkami, které smlouvu
upravuji. Pokud v ptipadé trvalého nebo pravidelného plnéni zdvaz-
ku podminky smlouvy neuvadéji, kdy ma smluvni vztah skondit,
mize byt kteroukoli ze stran ukoncen vypovédi v rozumné vypo-
v&dni dob&.Y Zasadu pacta sunt servanda pravidla DCFR pak
opousti v urcitych situacich, kdy obdobné jako narodni predpisy
zachovava prévo na odstoupeni od smlouvy poskytované spotiebite-
Iim. Z divodu zachovani pravni jistoty se udéluji prava na odstou-
peni od smlouvy spotiebitelim bez ohledu na to, zda jednotlivé
udastnici potiebuji ochranu. V takovych situacich se obvykle pied-
poklada, ze fada spotfebiteld potfebuje patficnou ochranu. Prikla-
dem je pravo odstoupit od smluv na dodani zboZzi nebo sluzby,
véetné¢ financnich sluzeb, pokud nabidka na takové dodéani zbozi
nebo sluzby byla poskytnuta nebo piijata mimo obchodni prostory.*8

5. SPRAVEDLNOST

Zasada spravedlnosti je dle autord DCFR vSudypfitomnym princi-
pem, ktery se odréZi v celém obsahu DCFR. I uplatnéni zasady
spravedlnosti mize byt dle autorti v rozporu sjinymi zé&kladnimi
zasadami, jako je napfiklad efektivita (G¢innost). Pojem spravedl-
nost je t€Zké definovat, neni jej mozné zmétit, ale naproti tomu jsou
ptipady nespravedlnosti v§eobecné uznavany a jsou pomérn¢ znamé
a zfetelné. Dle autorl existuje, stejné jako u ostatnich vyse diskuto-
vanych principti, v soucasnosti nékolik aspektl spravedlnosti. V
ramci DCFR podpora spravedinosti odkazuje na zajisténi toho, aby
se spodobnymi pfipady zachazelo stejn¢; a aby nebylo umoznéno
lidem se spoléhat se na své protipravni, nepoctivé nebo nepfimetené
chovani; nebylo umoznéno vyuzivat nepfimétené vyhody slabosti,
nestésti nebo laskavosti druhych; nebylo umoznéno vytvareni hrubé

2 Book I1. — 3: 107: Information about price and additional charges.

1 Book I1. Section 2: Vitiated consent or intention. 11. — 7: 201: Mistake.

> Book II. CHAPTER 8: INTERPRETATION. Section 1: Interpretation of
contracts. 11.—8:101: Genera rules. 11.—8:101 (1) A contract is to be
interpreted according to the common intention of the parties even if this
differs from the literal meaning of the words.

% Book I1. —1: 103: Binding effect. I1. — 1: 103.

7 Book I11. —1: 109: Variation or termination by notice.

8 Book 11. Section 2: Particular rights of withdrawal.
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nadmérnych pozadavkid; a aby byla vyzadovana odpovédnost za
disledky vlastniho jednani ¢i pfimo vytvafeni rizikovych situaci.
Zasada spravedlnosti mize také odkazovat na ochrannou spraved!-
nost, kdy je poskytovana ochrana, nékdy vseobecné preventivnim
zpusobem, tém, kteti jsou slabi nebo zranitelné postaveni.

Ztetelnym projevem aspektu spravedlnosti v ramci DCFR je zakot-
veni pravidel proti diskriminaci. Podle pravidel DCFR maji osoby
pravo nebyt diskriminovany na zakladé pohlavi, etnického ptivodu
nebo rasového pivod ve vztahu ke smlouvé nebo jinému pravnimu
aktu, jehoz pfedmétem je poskytnuti pfistupu nebo dodani zbozi,
jinych aktiv nebo sluzeb, které jsou dostupné vefejnosti.'® Zminéné
zékladni zasady zajistujici ochranu pied diskriminaci ptedstavuji
implicitni zaklady vétSiny dalSich pravidel ochrany pfed diskrimina-
ci vramci smluv a smluvnich zavazkd. Primarnim pravidlem je
v ramci ochrany pied diskriminaci pozadavek, aby bylo se vSemi
ucastniky (stranami smlouvy) zachdzeno shodné. Z tohoto z&kladni-
ho principu pfipousti DCFR vyjimku pro piipady vztahi, kde je
smluvni stranou spotiebitel, kterému se ze strany podnikateld ne
vzdy rovného postaveni dostavéa.

Aspekt rovnopravnosti se pak objevuje v ponékud odlisném principu
predevsim v tom, ze pokud maji ob¢ strany povinnosti podle smlou-
vy, pak pro jednu stranu plati to co pro stranu druhou. Tato zésada
(n€kdy nazyvana princip vzajemnosti ve smluvnich vztazich) se
objevuje napiiklad v pravidlech o potadi plnéni vzajemnych zavaz-
ka: pfi neexistenci jakéhokoli ustanoveni nebo naznaku jedna strana
nemusi plnit, pokud neplni strana druha. Pokud vSak nelze potradi
vzajemného plnéni urcit, strany jsou povinny své povinnosti souc¢as-
n&. % Obdobé se aspekt rovnopravnosti objevuje v piipadech, kdy
mize byt plnéni jedné strany pozastaveno, dokud nebude plnéno
stranou druhou. V tomto piipadé ma véfitel, ktery ma plnit vzajem-
ny zavazek ve stejné dobé nebo pozdéji nez ma plnit dluznik, ma
pravo zdrzet se plnéni vzajemného zavazku, Pokud dluznik nena-
bidne plnéni, nebo pokud dluznik jiZ neplnil® a déle pak v pravi-
dlech umoziujicich jedné strané¢ ukoncit vztah, pokud dojde
k podstatnému neplnéni druhou smluvni stranou. Neplnéni smluvni-
ho zavazku je dle pravidel DCFR podstatné, pokud zna¢né zbavuje
véfitele néceho, co vétitel opravnéné ocekaval podle smlouvy, at’ uz
se jedna o celé nebo jen cast plnéni, ledaze by v Case uzavieni
smlouvy dluznik nepfedvidal, a ani nelze divodné predpokladat, ze
by takovy vysledek dluznik pfedpokladal. Podstatné neplnéni za
vazku je pak dde v ptipadé, pokud jde o neplnéni imysiné nebo
znedbalosti a davé véfiteli divod véfit, Ze na dluznikovo budouci
plnéni se nebude mozné spolehnout.22 Zakotvenim téchto pravidel
na ochranu proti diskriminaci prostfednictvim pravidla rovnoprav-
nosti DCFR poskytuje u¢inné prostiedky ochrany a zvySuje smluvni
bezpecnost. Dalsim pfipadem pak v tomto ohledu miize byt aspekt
spravedlnosti ,,rovnosti* v pravidlech pro vice dluznikd nebo véfite-
10: vychozi pravidlo je, ze solidarni dluznici jsou si rovni (I11. —4:

* Book I1. CHAPTER 2: NON-DISCRIMINATION. II. —2: 101: Right not
to be discriminated against. A person has a right not to be discriminated
against on the grounds of sex or ethnic or racia origin in relation to a con-
tract or other juridical act the object of which is to provide access to, or
supply, goods, other assets or services which are available to the public.

2 Book I11.—2: 104: Order of performance If the order of performance of
reciprocal obligations cannot be otherwise determined from the terms regula-
ting the obligations then, to the extent that the obligations can be performed
simultaneously, the parties are bound to perform simultaneously unless the
circumstances indicate otherwise.

2 Book I11. Section 4: Withholding performance.

2 Book I11. Sub-section 1: Grounds for termination. I11. — 3: 502: Terminati-
on for fundamental non-performance (1) A creditor may terminate if the
debtor’ s non-performance of a contractual obligation is fundamental.
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106)% a vafitelé pak maji vzdy pravo na stejny podil (IIL —
4: 204).%

6. EFEKTIVITA

Mnoho debat a rozhodnuti ué¢inénych v pribéhu ptiprav predklada-
nych pravidel bylo dle autorti zalozeno na principu efektivity pii-
pravy DCFR. Autofi v tomto ohledu rozliSuji dva ptekryvajici se
aspekty efektivity, tj. efektivitu jako Gc¢innost pro uéely smluvnich
zavazku a dale pak efektivitu jako u€innost pro Sirsi vefejné ucely.
DCFR obsahuje minimélni formédni a procedurdni omezeni a v
tomto duchu DCFR predkladd minimdlni formalitu pravidel. Ptikla-
dem je absence pozadavku na pisemnou formu ¢i jinych formalnich
nalezitosti pravnich jednani. Dle DCFR smlouva nebo jiny pravni
akt nemusi byt uzavien nebo doloZen pisemné ani nepodléha zad-
nému jinému poZadavku na formu (1. — 1: 106).%® Vyjimky z tohoto
pravidla tvofi nékterd pravidla upravujici ochranu smluvnich stran.
Naptiklad smlouva o ru¢eni musi byt v textové podobé na trvalém
nosi¢i a musi byt podepsana od poskytovatele ruceni. Smlouvy o
ruceni, které nejsou v souladu s takovymi pozadavky, jsou pak dle
DCFR neplatné (IV.G. —4: 104).% DCFR v&ak respektuje skutes-
nost, ze v nekterych oblastech (jako jsou pfevody nemovitych véci)
vnitrostatni pfedpisy ¢lenskych stati mohou vyzadovat pisemné ¢i
jiné formdni néleZitosti pravnich jednani, neforménost je vSak
pfesto obecnym piistupem DCFR.

Mezi dalsi ptipady efektivity pro smluvni strany pocitda DCFR i
moznost zrusit smlouvu pouhym jedndnim jedné ze stran bez nut-
nosti zahajovat soudni fizeni. ZruSeni smlouvy se podle tohoto
oddilu se provede ozndmenim druhé strang (IL. — 7: 209).%” Smluvni
vztahy lze vzdy dle DCFR ukonéit stejnym zptisobem, pokud nasta-
ne zasadnim neplnénim povinnosti druhé strany. Principem je vzdy
pravidlo, Ze pravo ukonéit smluvni vztah podle tohoto oddilu se
uplatni ozndmenim dluznikovi (111. —3: 507).2% Vykon smluvnich
prav je mozné zahajit bez nutnosti u¢init predchozi oznameni dluz-
nikovi Vv pfipadé postoupeni (III. —5: 104).%° Vlastnické pravo ke
zbozi miiZe byt prevedeno bez dodéni zbozi (VIIL —2: 101).% | bez
vlastnického prava lze snadno uskutecnit zajisténi majetku. DCFR
ptipousti pozadavek na registraci majetku ve vetejnych seznamech,
avsak i v téchto ptipadech jsou v zajmu efektivnosti formality opét
omezeny na minimum. Pravidla pro zapoéteni lze povaZovat za
pravidla postavené na principu efektivity. Neexistuje zadny diivod
pro to, aby osoba X platila osobé Y a pak osoba Y platila osobé X,
pokud lze tyto vzajemné platby tGcastnikd jednodusSe zapocitat proti
sobé. Zapocteni v DCFR se opét neomezuje pouze na soudni fizeni a

% Book 111.—4: 106: Apportionment between solidary debtors (1) As be-
tween themselves, solidary debtors are liable in equal shares.

2 Book I11. —4: 204: Apportionment in cases of divided rights. In the case of
divided rights the creditors have equal shares.

% Book 1. —1: 106: Form. II.—1: 106 (1) A contract or other juridical act
need not be concluded, made or evidenced in writing nor is it subject to any
other requirement as to form.

% Book IV.G. — 4: 104: Form. IV.G. — 4: 104 The contract of security must
be in textual form on a durable medium and must be signed by the security
provider. A contract of security which does not comply with the require-
ments of the preceding sentence is void.

2 Book Il. —7: 209: Notice of avoidance. Il. —7: 209 Avoidance under this
Section is effected by notice to the other party.

% Book I11. —3: 507: Notice of termination.

2 Book I11. Sub-section 2: Requirements for assignment. I11. —5: 104: Basic
requirements. 111. —5: 104 (4) Neither notice to the debtor nor the consent of
the debtor to the assignment is required.

% Book VIII. RIGHT OR AUTHORITY. Section 1: Requirements for
transfer under this Chapter. VIII. —2: 101.
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lze jej provést jednoduse oznamenim druhé smluvni strané (III. —
6: 105).!

DCFR ve svych pravidlech eliminuje jakéhokoli pozadavky na
protiplnéni ¢i na divod pro platné uzavieni u€inné smlouvy. Dle
DCFR se smlouva uzaviré bez dalsich pozadavkd, pokud strany: i)
maji v imyslu uzavtit zdvazny pravni vztah nebo dosdhnout jiného
pravniho stavu ucinek; ii) dosahnou dostatecné dohody (II.—
4:101).* Platna smlouva je pro smluvni strany zévazna Jed-
nostranny slib nebo zavazek je pro osobu, ktera jg dava, zavazny,
je-li amyslem préavni zdvaznost bez piijeti (II. — 1: 103).% Obdobng
DCFR uznava, ze smlouvy mohou pfiznavat prava tfetim stranam.
Smluvni strany mohou na zakladé smlouvy pfiznat pravo nebo jinou
vyhodu tfeti stran€. Takova tieti strana vSak musi existovat a musi
byt identifikovana v dob& uzavieni smlouvy (IL —9: 301).>* DCFR
podporuje efektivitu (a svobodu) také tim, Ze stranam usnadni dosa-
zeni pravnich vysledkd, tak jak samy smluvni strany zamysleji, aniz
by se museli uchylit od zdkonnych pozadavk.

DCFR pomaha efektivit¢ poskytovat rozsahla vychozi pravidla pro
bézné typy smluv a bézné typy smluvnich problémi. To je zejména
uzitecné pro jednotlivee a malé podniky, ktefi nemaji takové (prav-
ni) moznosti jako velké podniky. Dle zkuSenosti je mnohem G¢&in-
néjsi znamé a obvyklé problémy v ramci smluvnich vztahl regulo-
vat spravedlivym a rozumnym zpusobem piedem, coZ je mnohem
ucéinngjsi, nez nasledné feseni spord ze smluv prostiednictvim soud-
nich fizeni. Autofi DCFR v tomto ohledu doufgji, Ze obsah vycho-
zich pravidel také podpoii efektivitu celého projektu. DCFR nezo-
hledniuje nazor, ze vychozi pravidla by méla byt tak nepiimétend,
aby strany byly v ramci jednani vedeny vytvaret vlastni pravidla. V
pripadech, kdy se smluvniho vztahu ticastni pouze strany transakce,
snazi dle autor( strany zalozit vychozi pravidla na tom, aby se stra-
ny pravdépodobné dohodly, coz je pravé cilem predkladanych pra-
videl. Prave takova pravidla by méla pfinést u¢inné vysledky, proto-
ze je velmi pravdépodobné, ze prave tato pravidla by smluvni strany
samy vytvofily.

7. ZAVER

DCFR je postaven na ¢tyfech (hlavnich) zasadach, které tvofi svo-
boda, bezpecnost, spravedlnost a efektivita, a které bezprostiedné
predchazi celému navrhu referenéniho ramce. Tyto hlavni zésady
jsou pak dédle rozvinuty v kategorii prvofadych principd, ke kterym
patii ochrana lidskych prav, podporu solidarity a socialni odpovéd-
nost, zachovani kulturni a jazykové rozmanitosti, ochrana a podpora
prosperity a propagace vnitiniho trhu. Zakladni pravidla DCFR
doprovazi ochrana lidskych prav a sam i DCFR uznava prvoradou
Ulohu této zésady, kdyZ jeho Uvodni ustanoveni stanovi, Ze vzorova
pravidla je tieba ¢ist ve svétle o vSech pouzitelnych nastrojich zaru-
Cujicich lidska prava a zakladni svobody. Hlavni zésady, pak DCFR
velmi silné€ odrazi v obsahu samotnych vzorovych pravidel, zejména
pravidia o nediskriminaci v Knizell. alll. atyto se projevuji ddle v
Knize VI. o mimosmluvni odpovédnosti. Pravé takto nastavena
pravidia mohou byt povaZzovana za vhodné vzory pro principy, které
podporuji spravedlnost a poskytuji ochranu pravnim vztahim. Prave
svoboda, ochrana, spravedinost a efektivita jsou jako z&kladni prin-
cipy v ramci DCFR dale rozvijeny a pfedstavuji prvofadé a zakladni

3 Book Il. —6: 105: Set-off by notice.Set-off is effected by notice to the
other party.

% Book Il. CHAPTER 4: FORMATION. Section 1: General provisions. Il. —
4: 101: Requirements for the conclusion of a contract.

% Book Il. —1: 103: Binding effect. 11.—1: 103 (1) A valid contract is bin-
ding on the parties. (2) A valid unilateral undertaking is binding on the
person giving it if it isintended to be legally binding without acceptance.

* Book II.—9: 301: Basic rules.

® Tamté? s. 75.
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principy celého referenéniho rdmce. Samotny akademicky navrh
referencniho ramce se dle autord snazi predstavovat ztélesnéni
téchto zdsad a za prvoradé povazuje predev§sim jejich vzajemné
vyvazeni. Na troven téchto zakladnich principl Ize postavit cile
samotné evropskeé integrace a to odkazem na konkrétni politické cile
Unie v ramci ochrany prostoru, bezpecnosti a prava a podpory svo-
body pohyb zbozi, osob, sluzeb a kapitdlu mezi jednotlivymi staty, k
jejichz dosazeni by mé¢l akademicky navrh referenéniho ramce svym
obsahem pfispét.
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Abstract Daily returns of the European corporate bond market are
predicted using a penalized Lasso regression or Random forests.
Predictions are utilized in investment strategies that allocate
resources into risky position: interest-rate hedged corporate bonds or
unhedged corporate bonds and risk-free position proxied by the
Euro-Bobl futures that track the German government bonds. The
strategies are more profitable with a lower risk than their passive
aternatives, which only invest in corporate bonds (hedged or
unhedged), but the daily rebalancing can be costly. Therefore, we
examine the bresk-even transaction costs and suggest two
approaches to lower the overall costs. Overall, even with costs,
active strategies based on prediction can achieve higher returns with
alower risk.

Keywords corporate bonds, credit spread, machine learning, asset
allocation, investing strategy.

1. INTRODUCTION

Prices of both government and corporate bonds are determined by
corresponding cash flows and time to maturity, but both reflect the
probability of default. On average, corporate bonds have a higher
probability of default than government bonds that are often regarded
as risk-free investments (at least for the most developed economies
in the world, such as Germany or the US). Naturally, investors
require a higher return for bearing the risk of investing in corporate
bonds, and the difference is usually considered to be the spread
between safer government bonds and their riskier peers. In other
words, the yield of every bond could be decomposed into the risk-
free part (government yield) and credit spread (CS) as compensation
for ahigher risk.

Although the returns of corporate bonds are expected to be higher,
bond prices are constantly changing based on the demand and
supply in financia markets. For example, high demand for safe
assets or risk-aversion in the markets can easily cause a sharp
increase in government bond prices and a sharp fall in riskier
corporate bonds simultaneously. On the other hand, the risk-on
appetite can push the riskier bonds up. Therefore, mark-to-market
bond prices constantly fluctuate based on the market's situation, and
selling the bond before maturity can cause significant gains or
losses.

The credit spread fluctuations and stressed periods open the question
of whether it is possible to make predictions and a rule-based
decision if investing in corporate or government bonds is preferable.

Despite the ever-developing topic, the problem of risky or risk-free
asset alocation is well documented in the literature. Still, the
researchers are most interested in the equity market as a risky
investment or the asset class allocation problem. A novel trend is to
incorporate as much information as possible using machine learning
methods that, compared to simple linear regression, have several
benefits, such as variable selection, robustness, overfit, or the ability
to describe non-linear patterns. The agorithms include Random
Forests (Benhamou et a., 2020), neural networks (Babiak and
Barunik, 2021), or several methods at the same time, such as Wolff
and Echterling (2020) who compared the PCA and regularized
regressions: Ridge, Lasso, and Elastic net, Random Forests,
Boosting, DNN and LSTM neural networks for a prediction which
50 stocks will outperform S& P 500 or STOX X Europe 600 indexes.

Although ML techniques are increasingly adopted to predict risky
assets, the bond market is marginal. We aim to fill the gap in the
literature by studying to which extent the European bond market can
be predicted. Our research is closely related to Amenc et a. (2003),
who studied the US bond market and predicted the monthly return
using linear regression with pre-chosen economically meaningful
variables, according to the authors.

The European corporate bond market is proxied by the widely
followed Bloomberg Euro Corporate Bond Index that is easily
investable through ETFs. The government bonds are proxied by
Euro-Bobl futures based on a basket of medium-term (4.5-5.5 years)
debt issued by the German government. The choice of the
investment universe ensures that both assets are investable and
liquid with efficient trading costs. Furthermore, the usage of futures
alows taking a short position in treasury bonds, thus a possibility to
hedge the interest rate. The hedged position offers a way to harvest
the credit spread with alower duration risk.

Regarding predictors, we study a large set of fundamental and
technica variables and let the datistical methods select the
variables. The motivation is to utilize interpretable ML techniques
and perform a thorough explanatory analysis of variable importance.
Additionally, there is potential to obtain a better prediction by
unbiasedly choosing humerous variables suggested in the literature
(even among other asset classes).

We examine the possibility of predicting the daily return of either
the corporate bond index or the interest-rate hedged corporate bond
index (credit spread). Predictions are based on fundamental and
technical data such as implied volatilities, yield curve properties,
moving averages, and severa statistical attributes of the market
without a look-ahead bias. The methods include Lasso regression
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and Random forests since both methods provide insight into the
importance of the variables used for predictions. Subsequently, both
approaches are utilized in an investment strategy that allocates into
riskier (un)hedged corporate bonds or safer government bonds,
considering the predicted return. A thorough analysis of transaction
costs further examines the practical feasibility. Several approaches
are offered, such as rebalancing if the predicted return is higher than
anticipated costs or less frequent weekly rebalancing.

2. DATA

The corporate bond market is proxied by the Bloomberg Euro
Corporate Bond Index with an average maturity of approximately
five years. The index is easily investable in the market, e.g., by
buying iShares Core € Corp Bond UCITS ETF. The government
bond universe is tracked by the Euro-Bobl futures, which have a
basket of medium-term 4.5-5.5 years bonds issued by the German
government as the underlying asset. The data spans from 6.4.2009 to
25.1.2021. The interest rate hedged corporate bonds are proxied by a
long position in the corporate index and an equal short position in
the futures. Therefore, the hedged investment is equivalent to the
long position in credit spread that is defined as the difference
between daily realized return of corporate bonds and German
government bonds:

Creditspreadj,t = Tcorp,jt — Tfutures,jt- @

The variables used for predictions include implied volatility indexes
VDAX (DAX index) and VIX (S&P 500 index), commonly referred
to as the fear index calculated from options. Although VIX is linked
to the US stock market, it can be an excellent global proxy in the era
of globalization, while the VDAX is linked to the German stock
market with a premier position in the Eurozone. Although volatility
indexes are indicators of the investor’'s expectations regarding the
volatility of main equity indexes, corporate bonds and equities are
linked since both represent claims to assets of the firm (Merton,
1974). As another uncertainty measure, we employ the Merrill
Lynch Option Volatility Estimate (MOVE) index, which is related
to the implied volatility of US treasuries with a maturity of 2, 5, 10,
and 30 years. Unfortunately, the comparable European index is not
timely published, but the methodology was presented and
constructed for past data (Baran and Votisek, 2020). For volatility
indexes, we evauate the absolute values and daily changes (from t
to t-1). For the VIX and VDAX, we also evaluate the intensity of
change defined as the daily change scaled by the value of the index
at day t. The datainclude open prices at day t to predict price change
at day t+1 (from market close at t to market close at t+1) to avoid
look-ahead bias.

Secondly, we include information from the foreign exchange market
- the EUR/USD spot rate, as the dollar is the world's reserve
currency and is considered a safe haven. Euro is also regarded asthe
safe haven, and the hedging properties of EUR or USD also depend
on the investor's country. USD is a better hedge for Asia and Latin
America, while Euro is a better hedge for emerging European
countries (Beck and Rabhari, 2008). The variables include the
change over the previous 1, 5, 10, and 20 days and the last known
spot rate for the model is from the previous day's open.

One of the key concepts in quantitative investing is the trend
following or momentum, e.g., in asset class picking (Faber, 2013),
S&P 500 investing (Beaudan and He, 2019), or corporate bonds
predictions (Kaufmann et a., 2021) and Guo et al. (2021).
Therefore, we include the past credit spread moving averages of 5,
10, 15, and 20 days with a two-day lag as the data is sampled at the
market's close.

Vol. 12, issue 01

The variables aso include the three months EURIBOR as short-term
rates are one of the key policy instruments of central banks (Diebold
et al., 2005) and proxy for expected inflation (Fama, 1975). The
short rates are expected to influence the long-term rates since the
bond yield consists of the actual rate, expected rate, and term
premium (Brooks, 2021). Furthermore, the three-month risk-free
rate changes affect credit spreads (Astrid Van Landschoot, 2004).
While the short rate is often the starting point of ayield curve, other
components such as level (three-month rate) and dope (the
difference between the 10-year yield and 3-months rate) were also
found to be significant (Astrid Van Landschoot, 2004). More
traditionally, the yield curve level is defined as the yield of the
longer maturity 10-year bond and the slope as the difference
between the 10-year yield and 3-months rate (Diebold and Li, 2006).
Therefore, the variables include the level and slope of the German
yield curve based on the previous day's open prices and the daily
changes of both level and slope.

Lastly, we include several statistical characteristics such as standard
deviation (volatility) and skewness. Credit spread volatility is an
indicator of return dispersion. It can signa a higher expected return
according to a classical economic theory where an investor should
be compensated for increased risk (Sharpe, 1964). On the other
hand, cross-sectionally, low-volatility assets outperform high-
volatility assets (Blitz and Vliet, 2007). The predictors include the
volatility of credit spread based on the past 10, 15, and 20 days with
alag of two days to avoid the look-ahead bias. We also estimate the
volatility of indexes VIX and VDAX since the past realized
volatility of volatility expectations (implied volatility) can indicate
periods with a high dispersion of market expectations. The volatility
is estimated on the past 10, 15, and 20 days based on open prices.
From the statistical characteristics, we also employ the realized
skewness since it was found to be a reliable predictor across several
asset classes such as individual stocks (Amaya et a., 2015), equity
indexes (Zaremba and Nowak, 2015) or commodities (Fernandez-
Perez et al., 2018). According to the theory, assets with large
skewness have fat tails and a small probability of high returns,
which investors behaviorally perceive as attractive. Subsequently,
these assets are overpriced with low expected returns. The skewness
is estimated for corporate bonds, government bonds, and credit
spread individually, based on the past 20 days with atwo-day lag.

Empiricaly, the fluctuations can be observed by plotting the moving
average of the return difference between corporate and government
bonds, where the returns are directly computed from bond prices.
We expect that in crises, the riskier bonds will underperform their
safer government alternative as the result of higher demand for safe-
haven assets and risk-off sentiment. Therefore, in Figure 1, we plot
the moving average with highlighted crisis periods defined as
periods of heightened implied volatility in the European bond
market (Baran and Vofisek, 2020) and the corona crisis. The periods
include default fears, several key ECB announcements, Brexit, and
other political crises. For a fundamental reasoning behind these
crises, we refer to Baran and Vofisek.
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Figure 1: Credit spread development. The sample period spans from
19.5.2009 to 21.10.2021. Crises are highlighted.

On the one hand, the credit spread is positive, and corporate bond
investors are compensated for their higher risk in the long run. On
the other hand, there are several periods where corporate bonds
significantly underperform, and many coincide with crises.
Moreover, periods of credit spread underperformance occur when
the interest-rate hedged corporate bond position suffers. Notably, the
periods with risk-off sentiment where corporate bonds decline with
an immense interest in safe havens create a scenario where credit-
spread harvesting is mainly unprofitable. The reason is that hedging
is getting more expensive and is not compensated by higher
corporate bond returns.

3. PREDICTIONSAND APPLICATION
3.1 Prediction

Based on both fundamental and technical variables outlined in the
previous section, we aim to predict the next day's credit spread or
corporate bond return. The problem can be defined as follows:

oy = £(8,%). 2

The function f and parameters are model-dependent, and x are
explanatory variables that are known at time t or sooner. Each
explanatory variableis rescaled by min-max normalization.

Regarding the methods used, we utilize the Lasso regularized
regression, which can shrink coefficients, has a variable selection
property and should be more robust. Regression is estimated in R
using the package "glmnet," and the optimal lambda parameter of
the Lasso is found by cross-validation (Friedman et a., 2010).
Random forests are used as a second method for comparison since
this method is non-linear and alleviate the problems with single trees
that tend to be overfitted. Random forest trains severa trees where
each tree can have a distinct training dataset, and the result is
aggregated across the trees. For Random forests hyperparameters we
set the number of trees to 500 and explore several variants of
variables randomly sampled as candidates at each split: 12, 18, and
24. Trees are trained in R using the "randomForest” package (Liaw
and Wiener, 2002).

The training dataset is expanding, i.e., we first train the model based
on the first 200 days of the sample, and the following 20 days are
used for the out-of-sample test. Then we add these 20 days to the
training set, train the models based on 220 days, and leave the
subsequent 20 days for the out-of-sample test. We iteratively
continue until the end of the sample.

From a statistical perspective, we evauate the mean squared error,
accuracy, and weighted accuracy. Let n be the number of
predictions, y the predicted return, and y; the real market return. We
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define the accuracy based on the correct sign of prediction so that
the prediction is accurate when credit spread (corporate bonds
return) is postive (negative) if the realized return is positive
(negative):

1
Acc = X1 Lsign(9)=signvo)* ©)
The weighted accuracy is weighted by the magnitude of the return

since, from the economic point of view, it is more vital to predict
larger returns (losses) correctly:

1
CCy = WZ?=1 1Sign(37i):sign(yi) x |yl 4

cs
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Figure 2. Most essential predictors for corporate bonds (CB) and
credit spread (CS).

The methods can also reveal which variables are most important for
the predictions. Hence, we can examine which variables mostly
affect the expected performance of either corporate bonds or credit
spreads. Since al variables are standardized, for Lasso regression,
the importance of the variable is defined as the average coefficient
from the regression over all training sets divided by the sum of the
absolute values of all coefficients. Such a definition informs us not
only about the magnitude of influence in the prediction (absolute
value of importance measure) but also if the predictor's value is
negative or positive, e.g., if the importance is negative (positive). It
means that the higher values predict a smaller (higher) subsequent
performance. We only plot results for Lasso regression, but the
results for Random forests can be obtained using the
"randomForest” package (Liaw and Wiener, 2002) in R and are
qualitatively comparable.

According to Figure 2, the essential variable for the prediction of
both corporate bonds and credit spread is the daily change of
VDAX, which affect the subsequent returns negatively, whereas the
absolute value of the index or the intensity has only a minor
prediction ability. Another critical variable is the MOVE index's
daily change (difference), but it is more significant for corporate
bonds than credit spread. The importance is reversed for the
difference in the yield curve level, which is a major variable for
credit spread but has a lesser importance for corporate bonds. Since
the credit spread has an embedded short position in government
bonds, it is in line with economic intuition that the yield curve-
related variable is an important predictor. For both types of
prediction, the past spreads aso significantly influence the expected
performance, and the model indicates a return continuation
(momentum) since the sign is positive. Although the importance of
other variables is minor, their cumulative contribution is not
negligible.
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As shown in Table 1, the statistical accuracy is comparable across
both methods for credit spread and corporate bond predictions.
Furthermore, the accuracy is more significant than 50%, an essential
benchmark since the performance is better than the random decision
of whether the market would go up or down. The promising
statistical accuracy of the predictions, and the fact that the weighted
accuracy is, in fact, higher than the naive one, raise a question if itis
possible to employ the aforementioned predictions in financia
practice.

Panel A: Credit spread

L asso RF(500,12) | RF(500,18) | RF(500,24)
Acc 0,595 0,584 0,585 0,579
Accy 0,62 0,602 0,615 0,605
MSE 1511x 10° | 1,849x10° 1,908x10° 1,872x10°

Panel B: Corporate bonds

Lasso RF(500,12) | RF(500,18) | RF(500,24)
Acc 0,587 0,576 0,582 0,58
Accy 0,638 0,632 0,634 0,637
M SE 2,442x10° 2,796x10° 2,859x10° 2,83x10°

Table 1: Statistical accuracy of predictions.

3.2 Market timing strategies

Based on the accuracy of the predictions, we propose a
straightforward trading rule: if the predicted return of corporate
bonds (credit-spread) is positive, invest in corporate bonds (credit-
spread), and if the predicted return is negative, invest in government
bonds. The proposed market-timing strategy aims to allocate risky
assets (corporate bonds, either hedged or not) or safe assets proxied
by government bonds. However, such a trading rule needs more
practica feasibility since the strategy can rebalance itself daily,
which could cause substantial trading costs. Still, the mgjority of
research is mainly focused on the theoretical world — without any
transaction costs or the need to employ some lag in the decision
process. Nevertheless, some literature considers the feasibility and
transaction costs, e.g., break-even costs when the strategy is still
profitable and sufficient lag in the data (Blitz et a., 2022).
Therefore, we study the break-even transaction costs when the
strategy is still profitable compared to the alternatives — passively
hedged corporate bonds or corporate bonds. Next, we suggest two
approaches to lower the overall transaction costs. In al scenarios,
we examine five levels of transaction costs from 1 basis point to 5
basis points (bp). For the first approach, the strategies can be
rebalanced less frequently, e.g., every five trading days (weekly).
Secondly, we suggest a tactical approach where the strategies are
rebalanced only if the predicted return is higher than the expected
transaction costs. Therefore, the strategy switches if the predicted
return is 3bp and the costs are assumed to be 2bp. However, if the
predicted return is -1bp and the costs are assumed to be 2bp, the
strategy does not rebalance.

For credit spread predictions, the market timing strategy becomes
unprofitable if the transaction costs are Sbp and is less profitable
than passively interest-rate hedged corporate bonds if costs are 4bp.
On the other hand, if costs are 3bp or lower, the prediction-based
strategy is more profitable even without any approach to mitigate
the effect of costs. Based on Figure 3, both approaches that aim to
lower overall transaction costs can do so successfully, but the
tactical approach relates to a lower risk than less frequent
rebalancing. The effect of transaction costs for corporate bond
strategies is similar. According to Figure 4, all tactical approaches
are better than their passive dternative, which also holds for the
majority of less frequently rebalanced strategies. Moreover, the
predicted strategies are significantly less risky than a passive
investment in corporate bonds.
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The attractive property of prediction-based strategies is their ability
to decrease risk, which is the result of successfully switching
between riskier and safer investments. For example, for credit
spread timing strategies, the risk measured by volatility is similar to
the passive credit spread investing, but the maximal drawdown is
much lower (Figure 3). The lower risk is even more evident among
corporate bonds, where both volatility and maximal drawdown are
lower (Figure 4). For both investment universes, the lower
drawdowns and more stable returns can be observed by inspecting
Figure 5, which shows the simulated performance of investment
portfolios based on the market timing strategies.
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Figure 3: Return, volatility, and maximal drawdown of credit spread
strategies based on Lasso predictions. CORP stands for corporate
bonds, CS stands for credit spread, government bonds are denoted as
GOV, theoretical strategy without transaction costs as NOTC,
strategies with a tactical approach to rebalancing as TACT, and
strategies with weekly rebalancing as 5D. Returns and volatilities
are annualized in percentage points. Maximal drawdown is denoted
as a positive number in percentage points. Results for random
forests are available but unpublished and qualitatively comparable.
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Figure 4: Return, volatility, and maximal drawdown of corporate
bond strategies based on random forests (500,12) predictions. CORP
stands for corporate bonds, CS stands for credit spread, government
bonds are denoted as GOV, theoretical strategy without transaction
costs as NOTC, strategies with atactical approach to rebalancing as
TACT, and strategies with weekly rebalancing as 5D. Returns and
volatilities are annualized in percentage points. Maximal drawdown
is denoted as a positive number in percentage points. Results for
Lasso are available but unpublished and qualitatively comparable.

4



GRANT journal
ISSN 1805-062X, 1805-0638 (online)

EUROPEAN GRANT PROJECTS | RESULTS | RESEARCH & DEVELOPMENT | SCIENCE

Selected market-timing strategies
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Figure 5: Performance development of selected prediction-based
market-timing strategies.

4. CONCLUSION

On average, corporate bond returns are higher than government
bonds. However, the outperformance does not remain constant.
There are periods when corporate bonds are less profitable than
government ones, coinciding with periods when credit-spread
investing has been unprofitable. We have shown that both the
corporate bond market and credit spread (interest-rate hedged
corporate bonds) have been predictable to the extent that it has been
possible to include the predictions in asset allocation decisions. We
have obtained accurate predictions of the next day's return using
either Lasso regression or random forests based on severa
fundamental and technical variables without look-ahead bias. The
choice of the methods has allowed us to examine the most critical
variables, which include the daily change in the DAX implied
volatility, change in the level of the yield curve, changes in the
implied volatility of the US bond market, and moving averages of
past credit spreads.

The predictions could have been used in practice by constructing
trading strategies that have invested in risky (credit spread or
corporate bonds) and safe assets (government bonds) based on the
predicted return. Furthermore, we have evaluated the effect of
transaction costs and suggested two approaches to minimize the
costs: less frequent rebalancing and a tactical approach where the
strategies have only rebalanced if the predicted return has been
greater than the anticipated costs. Firstly, we have identified the
level of transaction costs that has eroded the performance to the
extent of making it less profitable than a passive investment in
corporate bonds or credit spreads. Secondly, we have shown that the
less-frequent rebalancing and the tactical approach have
significantly lowered transaction costs and maximized the strategy's
returns. Overall, the tactical approach has been superior since, for
both credit-spread and corporate bond strategies, even the 5bp costs
would not have made the strategy less profitable than passive
investment into credit-spread or corporate bonds.
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Abstrakt Dane g priama regulécia sa pouzivaju na odradzanie od
spravania, ktoré vedie k externalitim. Napriklad vécSina eurdpskych
krajin vybera vysoké dane z cigariet, ktoré st Casto odévodnené z
hladiska nakladov, ktoré fajCiari cigariet spdsobuji inym vratane
zlého zdravotného stavu a obtazovania spdsobeného pasivnym
fajéenim a nakladov na kolektivne financovanu zdravotnu
starostlivost’. Mnoh¢ krajiny zaroven zaviedli r6zne formy priamej
regulacie s podobnymi cielmi, ako napriklad zakaz fajcenia na
pracoviskach a inych vergnych priestranstvach zavedeny v
poslednych rokoch v Nérsku, rsku, Spojenom kralovstve a inde.
V tejto préci sa zaoberame hospodarskymi otazkami, ktoré vznikaju,
ked’ sa paralelne pouzivaji dane z externalit a priama regulacia.
Praca sa zaoberd otdzkami, ako zavedenie dodatoéného pravneho
obmedzenia fajéenia ovplyvni optimalnu troven dane z externality
cigariet ainé.

Kli¢ova slova: externdity, rieSenie
negativnych externalit

dane, cigarety, alkohol,

1  TEORETICKE POZNATKY O REGULACII
STATKOV, KTORE SPOSOBUJU NEGATIVNE
EXTERNALITY

Vicsina ekonomickych analyz dani a regulcie sa zamerala na tieto
pristupy ako aternativy. V environmentalngj politike ekonémovia
zdoraziiovali  vyhody  efektivnosti  vyuzivania  "trhovych
mechanizmov", ako s emisné dane alebo emisné povolenky v
porovnani s tradiénym pristupom priamych nariadeni, ktoré
vyZaduji pouZivanie konkrétnych vyrobnych technoldgii alebo
technol dgii znizovania emisii alebo stanovuju limity emisii. Sandmo
(2000) vyjadril konven¢ény nazor ekondomov nasledujucimi slovami:
"Ekonomovia sU tradi¢ne skepticki voéi politike presviedéanim,
nepriatel'ski voc¢i politikdm velenia a riadenia a nadSeni trhovo
orientovanymi nastrojmi". Tam, kde sa zneCistovatelia liSia v
nakladoch na znizovanie emisii, flexibilita, ktora ponikaju trhové
mechanizmy, zniZzuje celkové néklady na dosiahnutie daného
zniZenia emisii v porovnani s jednotne uplatiiovanou regulaciou
technolgii znizovania emisii alebo Urovni emisii. Takyto argument
je vsak podporeny implicitnymi predpokladmi o nedokonalosti
nastroja. Za podmienok Uplnych informécii, beznékladového
vykonavania a istoty mozno rovnocenne najlepSi vysledok

dosiahnut’ bud’ regulaciou velenia a riadenia, alebo trhovym
mechanizmom.

Eskeland (1994) uvazuje o tom, ako by sa spotrebnd dan a regulacia
mohli skombinovat’ tak, aby napodobiiovali inak neuskutocnitelny
poplatok za emisie vozidiel. Innes (1996) modeluje vplyv Sirsg
Skdly pristrojovych kombinécii na emisie motorovych vozidiel. Hoel
(1997) poznamenava, Ze zlozitost' environmentalnych problémov a
obmedzenia konStrukcie pristrojov  zvyCajne znamenaju, Ze
efektivna regulacia cestnej dopravy si vyzaduje, aby sa danové
nastroje kombinovali s r6znymi inymi formami regulécie. Fullerton
aWolverton (1999) uvazuju o viacdielnych nastrojoch, v ktorych sa
zvy&ajne kombinuji dane a dotécie, aby sa dosiahol vysledok, ktory
je bliz§e k prvému najlepS§emu vysledku, ako by mohol
ktorykol'vek z nich to dosiahnut' sam. Paralelna diskusia sa tyka
relativnych vyhod regulécie prostrednictvom cien a mnoZstva
Weitzman (1974) ukézal, Ze ak existuje neistota, pokial ide o
naklady na znizenie znecistenia, vysledky regulacie, ktora stanovuje
cenu zneCistenia, sa budu 1iSit od regulacie, ktord stanovuje
mnozstvo znecistenia. Podmienky, za ktorych je jedno z nich
nadradené druhému, zavisia od citlivosti margindlnych nakladov na
znizenie emisii a margindlneho zneCistenia urovne emisii.
Argumentom pre kombinovanie prvkov oboch pristupov si Roberts
a Spence (1976), ktori ukazuju, Ze regulacia mnoZstva horng a
dolnej ceny moze eliminovat’ extrémne vysledky spojené s Cistou
reguléciou cien alebo mnozstva. V podobnom duchu Mandell
(2004) tvrdil, ze ak existuje neistota v oblasti znizovania nékladov,
regulacia niektorych sektorov cenou a inych podl'a mnozstva moze
byt’ vhodnejsia ako jednotné uplatfiovanie jedného alebo druhého
pristupu k celému hospodarstvu.

11 Empirické dékazy o ucinnosti dani

Modely spotrebitel'ského dopytu sa pouzili pri empirickom
opatovnom vyhladavani s cielom urcit, ako spotrebitelia reaguji na
ur¢ité politiky urené na boj proti Skodlivej spotrebe. Tieto
kontrolné politiky zahffiaji obmedzenia reklamy, Sirenie informacii
0 zdravotnych dbésledkoch Skodlivych latok, obmedzenia
konzumécie na vereginych priestranstvéch a pracoviskéch a
obmedzenia pristupu mladeze k tymto vyrobkom. V tejto Casti sa
vSak na$ zaujem zameriava na vplyv zdafovania dopytu po alkohole
atabaku.
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Mozno analyzovat’ niekol’ko rozmerov dopytu, ako napriklad:
celkovu uroven spotreby, prevahu navykov a rozhodnuti zacat' a
skonCit, ako sa reakcie liSia medzi skupinami s réznymi
charakteristikami (najma mladi I'udia), G¢inky dani na paSovanie a
cezhranicné nakupovanie a vplyv dani na nepriaznivé dosledky
zavidosti. Empirické dokazy st hojnejSie pre tabak ako pre alkohal.
Jednym z moznych pripadov by mohlo byt, ze vedci si uvedomuja,
Ze problémy s chybami merania sa stavaji obzvlast akdtnymi v
mikroekonomickej literatire o dopyte po alkohole. Z problémov nie
je vynaté ani pouzitie makro tdajov. Ako sa uvadza v Ruhmovi
(2000), ktory skama vztah medzi makroekonomickymi
podmienkami a konzuméciou alkoholu a smrtelnymi nehodami na
dialniciach, pouzitie mikro tdajov méa ti vyhodu, Ze umoziiuje
lepsie Specifikované modely, ale moze priniest d’alSie problémy.
Porovnanie vysledkov zo $tadii, ktoré pouZivaji makro amikro
udaje, moze viest k réznym vysledkom. Prikladom toho si Ruhm
(1995) a Freeman (1999), ktori potvrdili, Ze konzuméacia alkoholu sa
pohybuje procyklicky. Na druhgj strane Thomas (2001) dospel k
zéveru, Ze stres z Uzkosti z nezamestnanosti v obdobi recesie
zvySuje urovenl konzumacie alkoholu. Tabak a alkohol sa zvycajne
zdanuji viackrat, to znamend, ze okrem dane z pridanej hodnoty
existuju aj spotrebné dane. Vzhl'adom na navykovy charakter tohto
tovaru ponuka spotrebna dan osobitni pritazlivost pre
zékonodarcov. Alkohol, cigarety a iné tabakové vyrobky sa zdatuju
po staroCia. Neexistuje vSak jedinetna troven optimalneho
zdanenia, pretoZze sa zameriava na okolnosti, politické ciele a ich
prioritu. Uroven zdanenia alkoholu a tabaku sa v jednotlivych
krajinich zna¢ne li§i, ¢o v Eurdpskej Gnii vyvolalo zlozith otazku
harmonizacie. Ked’ze Skodlivé zavislosti st citlivé na cenu, od tohto
spravania mozno odradzat’ zdanenim.

Vychodiskovy bod tejto prace je rovnaky ako literatdra o
nedokonalych daniach korigujlcich externalitu (Sandmo, 1976,
Green a Sheshinski, 1976), ato konkrétne, ze dostupné danové
nastroje st nejakym spdsobom nedokonalé alebo nedostatocné.
Budu sa zvazovat situdcie, ked’ dostupné danové nastroje mozno
doplnit’ nejakou formou priame;j reguléacie, ktora je tiez nedokonald,
a preto sama osebe nie je schopna zaviest to najlepsie rieSenie.
Napriklad dant z minerdlnych olejov nemoze rozliSovat medzi
palivom pouzivanym na jazdu vo velkomeste a palivom
pouZivanym na cestéch, kde nehrozia dopravné zépchy.
Anayzujeme vplyv kombinécie priamej regulécie s nedokonalou
danou z externality a zvazujeme, ako priama regulacia meni
optimalnu dan z externality. Zvazujeme dosledky pridania priame;j
regul&cie do stboru nastrojov.

Ak sa externé nadklady urcuju vyluéne na zaklade spotreby,
spotrebované mnozstvo by bolo dokonalym ukazovatelom
externality a daiiou z komodit by sa dosiahlo rovnaké rozdelenie ako
dan z externality. Celkova spotreba v§ak méze byt prili§ hrubym
meradlom. Mozno bude potrebné rozliSovat medzi spotrebou v
roznych €asoch, na réznych miestach, réznymi l'ud’'mi a za réznych
inych okolnosti, pretoze externé naklady sa moézu lisit podla
vsetkych tychto charakteristik. Tato cast’ sa zaobera pripadom, ked’
dan nemozno diferencovat’ podl'a tohto druhu odchylky. Nech jeden
spotrebitel  predstavuje homogénnu populéciu. Existuju dva
spotrebné tovary, pricom ich mnozstva oznac¢ime ¢ a x. Druhy tovar
sa méze konzumovat’ v dvoch réznych ¢innostiach oznacenych ako
1 a 2 ktoré mozno interpretovat’ aj ako miesta alebo ¢asové obdobia.
Veliginy x* ax? vytvaraji negativne externality. Za predpokladu
kvézi linedrng UZitkovej funkcie e; (x%) ae, (x°) mdzeme vyjadrit
uzitocnost’ spotrebitel’a pri absencii regulacie ako:

U=c+ f (x1) + g (X)) —ea(x') —e2 X() @
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kde sa predpokladaj(i tieto viastnosti: f~ (x!) > 0, f* x(x}) <0, g'(x?)
>0,97(x*) <0,e, (X)) >0,€; (x)>0,¢"5 (x>0, 5 (x)0>0
Predpokladé sa, ze spotrebitel ma pevny prijem alebo dotaciu w.
Néklady na vyrobu jednotky x st p, ktoré sa v konkurencnej trhovej
rovnovéhe rovnaju vyrobnegl cene. Predpokladaime, Ze si k
dispozicii dva nastroje na korekciu externality. Jednym z nich je
(jednotna) dan z x, oznaCena t. Druhou je regulacia Cinnosti 1.
Regulacia, reprezentovand parametrom r, znizuje uzito¢nost
odvodenti od x' , ktord teraz piseme ako f (x.r). Zakladnym
predpokladom je, ze povaha nariadenia ma zhorsit" okolnosti, za
ktorych sa tovar ziskava alebo spotrebliva. Predpokladame, Ze f.,
(x4r) <0 af'y, (x4r) <0, Co znamend, Ze sprisnenie regulacie znizi
celkovu, ako aj marginalnu uzitoénost” konzumécie daného tovaru.
Mozeme poznamenat, ze poziadavka na znizenie by mala rovnaky
ucinok v rozsahu, v akom dochadza k strate uZzito¢nosti, pretoze
spotrebitel’ je niteny minut’ zdroje na znizenie, ale zniZenie by malo
aj dalsi acinok, ze by znizilo emisie pre dani spotrebu, takze by
do3lo k posunu v e;(x%).

Rozpoctové obmedzenie spotrebitel'a mozeme napisat’ ako:
w+T=c(p+) X)) (2,

kde T je pausalny prevod pouzivany na recyklaciu akychkol'vek
vladnych prijmov spotrebitelovi tak, aby T = t(x*+ X2)
Ak vezmeme do uvahy regulaciu, mozeme zapisat’ uzitkova funkciu
ako:

V=c+ f () + g0) —er (') —ea(x) ©)

Reprezentativny spotrebitel’, ktory je "malym" sprostredkovatelom
na trhu, maximalizuje uzitocnost' podlichajiicu rozpoctovému
obmedzeniu, pri¢om externality, cenu a vladne nastroje povazuje za
exogénne. Nasledujice podmienky prvého radu ziskaju:

HOdn=p+t (@

o2\ =

gx)=p+t 5.

¢o znamena funkcie dopytu:
X (p+tryaxi(p+t) (6)

Jednoducha porovnavacia Statistika prindSa G¢inky nastrojov na
dopyt spotrebitela. Je mozné ukazat’, Ze:

1
oxYor = axtop = xlp =

f11(x1,r)
2 _ 2 _ 2 _ 1
ox“lot = oxIop = x*p = y'TxZ)<
Pre zmenu v r - prisnejSiu reguléciu, ngjdeme:
() + £ 1, (6HdxYdr = 0
_fr12(x1)

LA oAl 1
ox1or =0xr=x,= 2T,

()

Ak vezmeme do Uvahy vladne néstroje a vyuzijeme vzorce (2) a (3),
mozeme vyjadrit’ uzitocnost spotrebitel’a ako:

V=10 (p+t,r), 1)+ goé(p+ 1) + w—px" (p+ t, 1) -e (X' (P + t,
1) —pxi(p + t) —ex(x*(p + 1)) (8)

Zacnime tym, ze zvazime optimalnu dai a regulaciu v tomto ramei.
Predpokladajme, Zze spociatku je blahobyt maximalizovany
vzhl'adom na sadzbu dane, ktora zahffia podmienku prvého radu:

Vi=f=x'p+ g —(p+ e)X'p—(p+ €)xX’p= 0 ©)
a podmienku druhého radu:

Ve<0 (10),

kde sa na oznacenie prvého a druhého derivatu pouzivaju
jednoduché a dvojité dolné indexy v uvedenom poradi. Odvolavajlc
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sa na podmienky prvého radu maximalizacie spotrebitela, mozeme
napisat’ podmienku prvej objednavky pre t ako:

tX'p(p + tr) + Cp(p + 1) —ex'p(p + t, r) —exx’p(p + t) = 0
z ktorého dostaneme vzorec:

(1D,

_elxip(p +tr)+e2x2p(p + t)
- x1p(p + t,r)+ x2p(p + t)

(12),

pricom ma rovnaku formu ako vzorec vazeného priemeru, v ktorom
sa charakterizuje optimalna jednotna sadzba dane na ¢innosti, ktoré
vytvérgii nejednotné externé naklady, ak neexistuje reguléacia
(Diamond, 1973). Pokial’ ide o regulaciu a rozliSovanie zivotnych
podmienok s ohl'adom na regulaény parameter, ziskame:

Ve = X + o= (p+ e)xtr = (t—e)xlr + 5, (13)

Vychadzagjlic z neregulovang situdcie, prisngjSia regulécia bude
uzitoéna, ak je znamienko (13) kladné. Aby sa tak stalo, marginalne
externé néklady na tovar 1, € ;, musia prekro¢it’ sadzbu dane t, a
hraniéné realne naklady nareguléciu, — f', nesmu byt prili§ vysoké.
Ked'Ze sadzba dane je vazenym priemerom marginalnych socidlnych
nakladov na tieto dva tovary, tovar, ktory by sa mal regulovat, je
tovar s VvacSimi hrani¢nymi socidlnymi nakladmi. Je potrebné
zvazit, ako prisnglSia regulécia ovplyvni sadzbu dane. Ak je
pigouvska dan doplnena regulaciou, mala by sa regulovat’ spotreba
sposobujuca vicsie hranicné externé naklady. Tam, kde su
margindlne externé ndklady a cenova odozva harmonogramov
dopytu, neustdle prisngSia reguldcia ponechdva sadzbu dane
nezmenend. Tam, kde sa marginany vonkasi efekt zvySuje
(neklesd) v spotrebe a regulacia sposobuje, Ze dopyt uzZ nie je
(menej) citlivy na ceny, uc¢inkom prisnejSej regulacie je znizenie
sadzby dane. Tam, kde sa marginélne externé néklady zvy3uju v
spotrebe a regulacia sposobuje, Ze dopyt lepSie reaguje na ceny,
dochadza k nejednoznaénym ucinkom na sadzbu dane. Vo
vSeobecnosti mézu byt predpisy mnohych typov a je tazké ulozit
d’al$ie obmedzenia funkcie f.

Charakteristické je, ze nariadenie ma rovnaky u¢inok na dopyt ako
aj na cenu. MozZeme si predstavit’ niekol’ko pripadov, kde to méze
byt hodnoverny opis. Predpokladajme, Ze nariadenie vyZaduje
okrem penaznych vydavkov aj vynaloZenie skuto¢nych zdrojov, aby
satovar ziskal alebo spotreboval. Potom sa zvySia néklady na kazdu
jednotku spotreby. Predpokladajme, Ze nariadenie ma znizit
rychlostné limity na ceste. Potom sa néklady na cestovanie z
Casového hladiska zvysia.

Zmena sadzby dane bude zavisiet’ od rozsahu, v akom zniZeny dopyt
po tovare 1 vytvéra zvySeny dopyt po tovare 2, od véh a od zmien
hraniénych externych nakladov. Okolnosti, ktoré vedi k vys$sej
sadzbe dane, s, Ze krivka margindnych externych nékladov tovaru
2 je strmSia ako krivka tovaru 1, krizové a¢inky na dopyt su silné a
véaha tovaru 2 je velka. Ak regulacia fajéenia na verejnych miestach
odklana faj¢enie na iné miesta a vyrazne zvySuje hrani¢né externé
naklady, je potrebna vécSia dan, aby sa zohladnili vysSie externé
naklady na neregulovanom mieste. Ak vSak druhé miesto nie je
vel'mi ovplyvnené alebo nariadenie dokonca podnecuje l'udi, aby sa
uplne vzdali fajcenia, optimalna dan sa znizi. Okrem krizovych
ucinkov na dopyt modzu existovat’ krizové UCinky na externé
naklady, ak hraniéné naklady nie su konstantné. Z kazdej ¢innosti
mozu pochadzat’ nielen externé naklady, ale moézu existovat aj
externé naklady, ktoré zévisia od celkovej spotreby. Kombinécia
v3eobecnych externych nékladov a externalit Specifickych pre dand
¢innost’ modze byt vyjadrena ako:

e(x + ) + e+ (X)) + + et () (14)

Napriklad fajéenie moze nielen sposobit’ pasivne fajéenie inym v
roznych ¢asoch a na réznych miestach, ale mozu existovat’ externé
naklady v désledku ucinkov na zdravie, ktoré suvisia so zdiznamom
o fajéeni osoby nezavisle od okolnosti, za ktorych sa fajcenie

Vol. 12, issue 01

uskutocnilo. Ak neddjde k presunu spotreby z jednej Cinnosti do
druhej, obmedzenie znizujlce spotrebu v jednej ¢innosti potom znizi
hrani¢né externé naklady v oboch ¢innostiach a existuje dévod na
znizenie dane. Ak dbjde k ur¢itému, ale menej ako Uplnému
vyrovnaniu ndrastu spotreby v inej cinnosti, budu existovat
protichodné u¢inky. Okrajova "vSeobecnd" externalita sa znizi, ale
ina externalita Specifickd pre Cinnost’, ak je pritomnd, sa zvysi na
okragji. Tam, kde obmedzenia fajéenia na verejnosti vedu l'udi k
tomu, aby faj¢ili menej celkom, ale viac doma, kde neexistuje
Specificka externdita, existuje doévod na zniZzenie dane. Z&kaz
¢innosti. "Jemnd" regulacia vy$Sie uvedeného typu nie je vzdy
uskutocnitel'na. Niekto by mohol chciet’ priamo obmedzit' spotrebu
tovaru na konkrétnom mieste, povedzme obmedzit mnoZstvo
fajCenia, pitia, motorizovanej dopravy, spalovania uhlia atd’. Niekto
by mohol byt rad, keby kazdy znizil spotrebu o tridsat’ alebo
pétdesiat percent, aby zmiernil externalitu, ale toto obmedzenie je
tazké presadit’ tam, kde nie je mozné presne monitorovat’ Giroven
spotreby. Jedinym nariadenim, ktoré mozno presadit, moéze byt
zakaz, pretoze regulaény organ potom bude musiet’ len poznamenat’,
Ze niekto konzumuje tovar, aby vedel, Ze nariadenie sa porusuje. S
vyhradou tohto obmedzenia je problémom nékladov a prinosov to,
¢i znizenie externality prevazi stratu prebytku spotrebitela
sposobentt  zdkazom (a  ndklady regula¢ného  organu).
Predpokladajme, Ze zakaz innosti i je spologensky Ziaduci. Potom
sa upusti od Cinnosti i a dafi sa ur¢i tak, Ze sa prirovnava k
hrani¢nym externym nakladom na ¢innost’ j (kde j# i ). Zékaz zvysi
alebo znizi dan v zavislosti od toho, ktora ¢innost’ je zakazana. To
nie je zrejmé. Aj ked’ ¢innost A spdsobuje vacsiu externalitu na
jednotku, nevieme, v ktorej Cinnosti externé naklady prevySuju
prebytok spotrebitel'a. Predpokladame, ze sa to nestane v oboch
¢innostiach, ¢o by ospravedlnilo Uplny zakaz dobra. Takze aj ked’
"mékka" regulacia bude vzdy zamerana na ¢innost s VACSimi
hraniénymi vonkajs$imi nakladmi, nemusi to tak byt v pripade
zakazu (aj ked’ si myslime, Ze to tak bude ¢asto).

2. APLIKACNE PRIKLADY

Anderson vo svojom diele Spotrebitelské dane z alkoholu:
medzindrodné porovnanie v case (2020) skimal na priklade vina
najjednoduchsi sposob, ako modelovat’ i€inky jeho spotrebitel'ského
zdanenia (alebo piva, lichovin alebo akéhokol'vek iného
obchodovatel'ného produktu) v otvorenom narodnom hospodarstve,
pricom pouzil diagram Ciastoénej rovnovahy. Predpokladal, ze
krajina je vyvozcom prijimajucim ceny, pricom sa budu skimat
ucinky na premenné, ako su doméce ceny, mnozstva spotrebované
na domacom trhu a narodny hospodarsky blahobyt. Dalej
predpokladal, Ze neexistuju Ziadne externality spojené s vyrobou,
konzuméciou aebo obchodovanim s vinom, takZze margindne
stikromné a sociane prinosy sa zhoduju rovnako, ako marginalne a
socialne naklady domacej vyroby. Dail ad valorem pre domacich
spotrebitel'ov vo vyske 100 percent (alebo ekvivalentna objemova
dar) by znizila domécu spotrebu (zvysila vyvoz) a zvysila vladne
prijmy podla oblasti, ale znizila by blahobyt spotrebitelov
prostrednictvom spravcu dane.

Existuju rézne spdsoby, ako skonstruovat’ spotrebitel'ské dane z vina
a inych alkoholickych napojov. Kedze opatrenia zahinaji dane ad
valorem, ako aj osobitné dane (bud’ z napoja alebo alkoholu na 1
liter), a ked’Zze ceny, na ktoré sa vztahuju a obsah alkoholu na liter
napoja sa v jednotlivych druhoch néapojov lisia, je uzito¢né porovnat’
jednotlivé krajiny.

Zévery st také, Ze vino sa vo vzorke 42 krajin zdafuje o nieco
menej ako pivo a ovela menej ako lichoviny. Nevazeny priemer v
42 krajinach a pocas dvoch rokov 2008 a 2018 bol 11,40 USD za
liter alkoholu pre vino v porovnani s takmer 14 USD za pivo a 25
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USD za lichoviny. Ako percentudlny podiel velkoobchodnej ceny
pred zdanenim dosiahla dail z vina v priemere 22 %, z piva29 % a z
liechovin 75 %. Hodnotovy odhad kombinovaného stboru dani
platenych maloobchodnym spotrebitel'om ad valorem mozno najst
nasledovne za predpokladu, Ze doméci vyrobok je blizkou ndhradou
dovazaného vyrobku a velkoobchodno-maloobchodné rozpétie je ad
valorem:

CTE = (1+m)(1+t)(1+v) (15)

Ukézal, Ze dane zo vsetkych troch akoholickych népojov (pivo,
vino, lieh) sa v priebehu desatro¢ia do roku 2018 zvysili. Objemové
priemery vzrastli o jednu devitinu v pripade piva a o nieco viac ako
Stvrtinu v pripade liehovin a vina. V hodnotovom vyjadreni sa
priemerné dane z vina a piva zvySili 0 viac ako tretinu. Priemery
v8ak skryvaji vel’kt rozmanitost’ dafiovych sadzieb medzi krajinami
a v rdmci nich. Krajiiny severozdpadngl Eurépy maju najvysSie
celkové sadzby zdanenia spotreby alkoholu, zatial’ co Spojené staty,
Nemecko, Taliansko a Japonsko maju nagjnizSie dane. Zmeny za
desatroCie su tiez znane rézne ato od malych poklesov v
niekol’kych krajinach az po vyrazny narast v severskych krajinach.
Vo vSeobecnosti sa vino zdanuje najmenej (takmer 0 % v
eurépskych vinarskych krajinach a vobec nie v Argentine) a
liechoviny najviac. Ked’Ze vnutro§tatna vyroba a objemy spotreby
vina na obyvatel'a su vysoko korelované, naznacuje to, Ze existuje
negativny vztah medzi danami z vina a podielom vina na spotrebe
alkoholu. Napokon existuju rozdiely v sadzbach dane zo Sumivych
oproti tichym vinam a podla druhu dane.

Adda aCornaglia v &tadii Dane, spotreba cigariet a intenzta
fajcenia (2006) predpokladali jednoduchy model fajcenia a intenzity
fajéenia. Predpokladali, Ze uzitonost' spotrebitela zavisi od
nikotinu n, zloZzeného tovaru q a od intenzity fajéenia. Ta je
definovana ako mnozstvo nikotinu extrahovaného na cigaretu.
Spotrebitel dostane neuzitoCnost zvySenia intenzity fajcenia
najmenej z dvoch dovodov. Po prvé, posledna Cast’ cigarety chuti
horsie ako prva cast’, pretoze tabak bol zahriaty dymom. Po druhé,
pre dany prijem nikotinu zvySena intenzita znamend, Ze spotrebitel’
vyfaj¢i menej cigariet denne. To vedie k vrcholom a minimam
hladin nikotinu pocas dfia, ktoré st neprijemné. Ak by cena nebola
problémom, spotrebitel by radSej faj¢il casto, ale s nizSou
intenzitou. Jeho problém je nasledovny:

mex o, u(nig)  (16),

kdeen=cji;y=pc+q

kde p je relativna cena tabaku, ¢ pocet cigariet, i intenzita fajcenia, q
zlozeny tovar a y je celkovy prijem. Spotrebitel maximalizuje
uzito¢nost’ vyberom mnoZstva nikotinu a intenzity. Existuje
kompromis medzi fajéenim menej intenzivnym spésobom a poctom
cigariet, ktoré si mozete kupit. Predpokladd sa, ze funkcia
uzitocnosti sa zvySuje a je konkdvna. To znamena, ze tito fajCiari
kompenzuji vy$Sie ceny intenzivnej$im fajéenim. Jednotlivci, ktori
si m6zu dovolit’ minut’ viac na cigarety, fajcia menej intenzivne. Ak
je prijem nikotinu vysledkom zaujmu, ¢i uz z dovodu jeho
navykovej povahy, alebo z dévodu zdravotnych u€inkov inych latok
inhalovanych su¢asne, potom regresii po¢tu cigariet v cenach unikne
skuto¢ny ucinok. Je pravdepodobnejSie, ze budeme pozorovat
kompenzacéné spravanie u pravidelnych alebo tazkych fajciarov.

V empirickej Casti autori testovali a porovnavali vplyv spotrebnych
dani na pocet vyfajéenych cigariet ako aj na mnoZstvo
spotrebovaného nikotinu. Namiesto cien pouzivaju dane, pretoze tie
st potencidlne endogénne. Okrem toho je z politického hladiska
relevantnou premennou spotrebna dan. Pre jednotlivea i, zijuceho v
State s a v obdobi t, davaji do stvislosti logaritmicky pocet cigariet
so spotrebnymi datiami v danom S$tite a roku. Regresia tiez
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podmienuje stbor individualnych charakteristik, ako aj stavové a
casové rady:

(17)

Podobne davaju do stvidosti logaritmickd koncentraciu kotininu s
rovnakymi premennymi:

log cotig = o + 1 logtaxg + foXig + fs + fi + Vig (18)

Intenzita logaritmu je dana log Cotiy -log cig. Ak mal dane
podobny relativny vplyv na pocet vyfajéenych cigariet a na
koncentréciu kotininua( 1=B;), intenzita fajéenia nereaguje na
dafiové zmeny. Vplyv dani na fajenie sa identifikuje
prostrednictvom Statnych variacii po odstraneni sthrnné¢ho casového
efektu. Standardné chyby pre klastrovanie upravuj na Grovni &étu a
roka. Klasickd chyba merania ovplyviiujica fajcenie (obzvlast
vyrazna pre pocet vyfajéenych cigariet) neskresl'uje odhad ucinku
dani, ked’ze prislu$né premenna je zavisla. Ak chyba merania nie je
klasickd, odhad je objektivny za predpokladu, Ze chyba merania nie
je v korelécii s datami, ked’ sa kontroluju stavové a ¢asové ucinky.
Odhad modelov prostrednictvom met6dy najmenSich Stvorcov méze
byt skresleny. Je mozné, ze jednotlivci s nizkou intenzitou fajcenia s
vacsou pravdepodobnost'ou prestani1 fajéit,, pretoze sa zvysuju dane.
So zvy3ujucimi sa danami by sa zloZenie skupiny fajéiarov posunulo
smerom k intenzivnej$im fajéiarom. Ak by to tak bolo, koeficient
OLS tykajuci sa uéinku dani na intenzitu by bol posunuty smerom
nahor. Na kontrolu tejto endogenity je mozné pouzit' nastroj
ovplyviujuci ucast’ fajCiarov, ale nie priamo intenzitu fajcenia.
N4ajst' takyto nastroj sa vSak ukazuje ako naro¢na uloha. Efekt
potencialnej zmeny zloZenia autori rieSia dvoma sposobmi. Bud’
posudzuji spolahlivost’ vysledkov OLS obmedzenim vzorky na
jednotlivcov, u ktorych je mensia pravdepodobnost’, Ze prestani
fajcit’. Pouzivaju bud’ jednotlivcov, ktori zacali faj¢it’ v ranom veku,
alebo silnych fajéiarov. Predpoklada sa, Ze tito jedinci su bud’ viac
zavisli od tabaku, alebo maju vyssie preferencie pre fajéenie. Druhy
sposob je, Ze k vyberu z fajéiarov pristupuji formalnejsie. Tato
metodika nevyzaduje ziadne identifikacné obmedzenia. Zahfiia
informécie o pravdepodobnosti ukoncenia fajéenia medzi dvoma
obdobiami, ako aj o rozlozeni intenzity fajcenia v tychto dvoch
obdobiach. Metdéda umoziiuje skimat, ¢ dane maji vplyv na
intenzitu nad ramec akychkol'vek selekénych ucinkov.

|Og Cig =ag +ay |Og taxg + asXig + as + o + Uig

Prinosom tejto analyzy je pouzitie biomarkerov na Sddium
zdravotného spravania a toho, ako reaguju na ekonomické premenné
avlédne zésahy. Zameriavali sa naintenzitu faj¢enia definovanu ako
pomer koncentracie kotininu k poctu vyfajcenych cigariet. Toto je
Siroka definicia fajcenia, ktora zahffia mnoho kompenzacnych
spravani. Preto sa moze lepSie analyzovat, ako faj¢iari menia svoje
spravanie v reakcii na zmeny v spotrebnych daniach na Stéatnej
urovni. Pouzitim rozdielov v ramci Statov a v priebehu casu v
spotrebnych daniach je zrejmé, ze fajciari zvySuju intenzitu fajcenia
v reakcii na zvySenie dani. Upravuji nielen pocet alebo typ
vyfajéenej cigarety (Evans a Farrelly, 1998); Farrelly akol. (2004)
ukazuj, ze fajiari prechadzaji na cigarety s vys$$im obsahom
dechtu anikotinu), ae g prijem nikotinu na cigaretu. Vysledky
preto spochybniujii uzitonost' spotrebnych dani ako nastroja na
regulaciu prijmu fajéenia, najma ked’ lekérska literatira ukazala, ze
zvySovanie intenzity fajenia je Skodlivé pre zdravie (Thun et al
1997). Existencia kompenza¢ného spravania znamenda, ze odhad
modelov faj¢iarskeho spravania, ako je model racionalnej zavislosti,
moze podlichat’ nespravnej $pecifikécii. Ich vydedky s vyzaduju
d’al§iu analyzu s pouzitim podobnych udajov na lepSie pochopenie
zlozitosti fajCenia a jeho dosledkov na zdravie. Ekonomicka
literatara o fajéeni moze vela ziskat' vyuzivanim informacii o
koncentrécii kotininu. Tento zdroj udajov mozno pouzit’ na lep$ie
pochopenie procesu zavidosti, v ktorom nikotin zohréava dblezita
ulohu. Kotinin méze byt tiez uzitoény pri pochopeni rozdielov v
miere odvykania od fajcenia medzi etnickymi alebo socialno-
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ekonomickymi skupinami kvoli rozdielom v intenzite fajéenia.
Nakoniec, prirodzenym rozSirenim tejto prace je analyza pasivneho
fajCenia, ktorého vyznam pre verejné zdravie bol uznany rozsiahlou
lekérskou a epidemiologickou literatdrou.

3.ZAVER

Efektivne nastavenie spotrebnych aenvironmentdnych dani je
naroény komplexny proces. Nastavenie tychto dani tak, aby
spotrebitelia boli motivovani zmenit svoje spravanie, vyzaduje
komplexné poznanie na makroekonomickej drovni anestaci vediet’
len ciastoéné data, ktoré predstavuju spotrebitel'ské spravanie
vybranych jednotlivcov. Autori, ktorych analyzam sme sa venovali
v aplikaénych prikladoch, dokéazali, Ze spravne a efektivne
nastavenie dani by malo mat’ nie len preventivny charakter, ale mali
by priniest’ aj S$tatisticky vyznamny prijem do $tatneho rozpoctu
jednotlivych krajin. Spotrebitelia citlivo reaguja na zmenu cien
statkov, ktoré spotrebuju. Je dblezité, aby sa pri zavadzani
spotrebnych dani pristupovalo k spotrebe v3eobecne, aby sa v ¢o
najvicsej miere zamedzilo substitUcii za iny statok, ktory bude
spotrebitel'ovi prindsat’ rovnaky alebo podobny ucinok. Zdanovanie
by malo priniest’ pozitivnu substitaciu statkov — napriklad zamena
spotreby cigariet za spotrebu zuvaciek, aj ked’ Zuvacky obsahuji
cukor, ktorého nadmernd konzuméacia je taktieZz povaZovana za
negativnu externaitu. Tym padom by tu hrozilo riziko prejdenia
Z jednej zavislosti do druhej. Je vSak tazko odhadnutelné, do akej
miery nastavenie dane a Stou spojené zvySenie cien je pre
koneéného spotrebitela motivujice k zmene svojho
spotrebitel'ského spravania a ¢i vobec by bol ochotny sa zmenit’ po
zavedeni dane. Toto by mohlo byt predmetom nasledného
experimentu v teréne av3ak srizikom dostupnosti relevantnych
Udajov.
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Abstrakt Chronicka rana predstavuje pre pacienta zataz, bez
ohl'adu na vek, alebo pohlavie, ¢i krajinu. Jedna sa o celosvetovy
problém. Dlhotrvajici priebeh lie¢by andchylnost’ k infekciam
predstavuju znaény deficit v prezivani kazdodenného Zivota, atym
znaéne znizuju jeho kvalitu. Vredom predkolenia trpi v spojenom
kralovstve 1 ¢lovek z 5 vo veku nad 80 rokov, v mladSom veku jeto
1 z500 obyvatelov, no aj napriek tomu v ddsledku hektického
zivotného $tylu ma vyskyt ¢asom stipajici charakter aj u mladSich
0s0b. Na Slovensku chronickou ranou trpi asi 1% obyvatel'stva v
susednych krajinach (Cesko, Pol'sko) taktiez okolo 1% celkového
poctu obyvatelfov. V porovnani  inymi Sami sa vyskytom
nachadzame v priemere.

Krafové slova ulcus cruris venosum, kvalita Zivota, pacient,
prieskum

1. UvoD

Vred predkolenia zilového pdvodu je najCastejSie sa vyskytovanou
chronickou ranou aje termindnym prejavom chronickej Zilovej
nedostato¢nosti. NajéastejSie ju nachadzame u o0s6b nad 65 rokov,
no neobchédza ani mladSie vekové kategorie s pritomnostou inych
chronickych systémovych ochoreni az polymorbiditou. Do popredia
sa dostdvaji nové postupy V lie¢be, vyvijaji sa nové krytia
Sroznymi lieCebnymi zlozkami, Coraz Castejsie, najmé v zahranici
sa zacina vyuzivat VAC podtlakova terapia, v naSich podmienkach
v désledku nedostatku pristrojov achronickych 16Zok to bohuzial
nie je tak rozSirené. Stdlym azakladnym terapeutickym krokom je
bandaZova terapia, ktora je najjednoduchSia, ngjmenej ekonomicky
zatazujica a ngjefektivnejSia v oblasti prevencie ako a samotne)
liecby.

2. CHARAKTERISTIKA OCHORENIA ULCUS
CRURISVENOSUM

Na Slovensku sa incidencia tohto ochorenia pohybuje odhadom
vpoéte 19 500 osdb. Vekom s pribldajacimi pridruzenymi
ochoreniami sa vyskyt tohto ochorenia zvySuje, castejsie vsak
postihuje Zenské pohlavie. Dizka lietby zavisi od v&asnej
diagnostiky, formy liecby, celkového zdravotného stavu

asebestacnosti jedinca. Pri venéznom vrede je rana lokalizovana
vyluéne na predkolenia, od ¢lenkov po oblast’ pod kolenami, ¢im sa
odliduje od vredu arteridineho pdvodu, kde je defekt popisovany
v oblasti paty aprsov na nohéch. NajvysSie % vredov sa nachadza
nad ¢lenkami, najmé z vnutornej strany a na dolnej tretine lytka

2.1 Klinické priznaky a diagnostika

Pre prvé &tadium je bazalnym symptémom edém predkoleni, najméa
v okoli ¢lenkov, corona phlebectatica (perimaolarne
teleangiektazie), o su rozsirené, volnym okom viditeIné fialovo
sfarbené Zilky nach&dzajlice sa najma v okoli vnltorng strany
¢lenkov charakterizujlce stazu venoznegj krvi. V pociato¢nom §tadiu
pacienti popisuju taktiez svrbenie a pocity tlaku, ktoré sa zmiernia
pri elevacii kon¢atin. V druhom Stadiu sa k edémom pripga dermite
ocre, ¢o st Zltohnedé skvrny vznikajuce ukladanim hemosiderinu pri
zvySeng priepustnosti cievngl steny, dermatoskleréza, rozpad
podkozia, nasledkom ¢oho vznika jak nazyvany atrophia blanche
(biele, bledé jazvy), pripadne prejavy kontakingl alergicke
dermatitidy. Vidite'nd atrofia az Uplné vymiznutie podkozného
tuku. Tretie &adium charakterizuji otvorené rany (vredy),
nachadzajuce sa vylucne na predkoleniach, nikdy nie na dorze néh
alebo prstoch (tie sa vyskytuju pri vredoch arteridineho pbvodu).
Zé&pach ahnis znadia pritomnost’ infekcie. VySetrenie aspekciou nam
napoveda o celkovom stave pacienta, Groveil vyzivy, primeranost
hydratacie, postoj tela, jeho symetriu, stupei mobility a iné mozné
odchylky od normy tykajice sa predovSetkym dolnych koncatin.
Vsimame si zndmky roz$irenej Zilovej kresby, pritomnost’ varixov
alebo edému v 'ahu a stoji, zmeny zafarbenia (pigmentécie, jazvy,
atrofické zmeny). Ndaezity zaujem venujeme uz vzniknutym
ulceraciam, hodnotime velkost, lokalizaciu, okraje a ich
podminovanie, hibku, stav spodiny rany, pritomnost exudacie,
povleCenie a zdpach. Palpatné vySetrenie ndm napovie o teplote
koze, opuchoch anadsednom napéti pokozky, presakovani,
pritomnosti alebo nepritomnosti periférnych pulzacii. Funkéné
vySetrenie cievneho systému ndm napoveda o stave aschopnosti
ciev acievnych spojok podielat sa na procese cirkulacie Krvi.
Prvym vySetrenim je Pethesov test, ktory spoéiva v podviazani lytka
gumovou hadickou nad kolenom. Pacient 30 sekind chodi, nasledne
prebieha hodnotenie. Laboratérna diagnostika sa zameriava
predovSetkym na bakteriologické vySetrenie vyteru zo spodiny
infikovangj rany na kultivaciu mikroorganizmov acitlivost’ na
antibiotika.. Diagnostika za pomoci zobrazovacich technik: USG
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Doppler je neinvazivna bezbolestna vySetrovacia metdda, pri ktore)
sa za pomoci ultrazvuku vizualizuje tok krvi cez tepny a poskytuje
informéciu o priemerng rychlosti pridenia krvi. Touto metddou
dokaze vysetrit’ vel'ké zily a tepny na hornych, dolnych koncatinach
akrku. Nasledne je mozné vyuzit' aplikaciu kontrastnej latky, ¢o
ponika kvalitnejSie zobrazenie smeru arychlosti toku krvi cievami.
Diagnostikovat’ je mozné trombdzu, nedomykavost chlopni
hlbokych aperiférnych 7il. Dalsim vySetrenim je digitalna
fotopletysmografia, ktora na principe infraerveného ziarenia
dopadajuceho na pokozku zobrazuje plnenie periférnych kapilér,
pricom vyjadruje priamu umernost’ plnenia hlbsich a hrubSich Zil.
Flebografia je RTG invazivne zobrazovacie vySetrenie periférnych
alebo centrdinych Zil, pri ktorom sa aplikuje kontrastna latka na
jodovej baze do cievneho systému pacienta.

2.2 Liecba Ulcus cruris venosum

Princip lokalnej liecby spodiva vo vyCisteni rany za pomoci
pripravkov sobsahom proteolytickych enzymov (Iruxol Mono,
Nexodrib 2/5g), ktoré maji za tlohu kumulovat’ a Stiepit’ proteiny v
rane, ¢im stimuluju proces rastu nového epitelu. Zaroven zmieriiuju
znamky zapalu, tlmia bolest’, rozkladaju mikrotromby. Nanasaju sa
vtenkel vrstve na vihky povrch rany aprekryvaja tlakovym
obvézom. Nevyhodou je, Ze aplikéacia je moZné najviac 14 dni, ak
nie su pritomné ziadne znamky zlepenia, je nutné liecbu
proteolytickymi  enzymami ukon¢it® ahladat’ iny spdsob
debridementu, najcastejsie sa pristupuje k chirurgickej nekrektomii.
Ak sa objavia prvé znamky infekcie azapalu, je nutné zmenit
metodu lokalnej liecby a prejst’ na vyuzivanie vlhkej terapie, ktora
predstavuje aplikéciu pripravkov  sobsahom  hydrokoloidov
(Hydrocoll, Hydrosorb) a antiseptik sobsahom aktivneho striebra
(Melgisorb Ag, Aquacel Ag+) aebo aktivneho uhlia (Vliwaktiv,
Vliwazell) spolu sneprilnavym mastnym tylom (Atrauman Ag)
alebo kombinéciou striebra a uhlia (Actisorb). Vhodnou alternativou
afrekventovane vyuzivanou pombdckou si produkty sobsahom
zloziek podporujucich granuléciu tkaniva. Na okolie rany je vhodné
aplikovat’ indiferentnt alebo rybaciu pastu, ktora chrani okolité
tkanivo pred mokvanim. V momentédlngl dobe stlipa do popredia
liecba podtlakovym VAC systémom, ktory aktivne odsava sekrét
a podporuje tvorbu novych cievnych kapilar. Ak vred nereaguje na
lokdlnu acelkovu lie¢bu, je potrebné odobrat’ vzorky na biopsiu za
ucelom vylugenia ulcerovaného tumoru. Chirurgicka lie¢ba spociva
v odstréneni odumretého epitelu zo spodiny aokrajov rany, ¢&i uz
formou debridementu alebo nekrektomie. Fyzikdlna liecba sa
zameriava na vyuzivanie infraerveného ziarenia v podobe Solux
lampy znamej ako horské slnko. Zmierfiuje znamky zapalu,
pbsobenim tepla podporuje prirodzeny debridement, stimuléciu
akumulaciu leukocytov, ngma makrofédgov afagocytov. Meng
Casto je indikovana elektrostimulacia a magnetoterapia. Proces
celkovej terapie sa zameriava ngjma na kompenzaciu pridruzenych
ochoreni (Arteridlna hypertenzia, Diabetes mellitus, srdcové
zlyhévanie, hyperlipidémia) a Upravu zZivotného &ylu, ato znizenie
hmotnosti na ¢o najprimeranejsiu Urovefi, najlepsie v rozmedzi
hodn6t 18,5-25 BMI.

2.3 Dimenziekvality Zivota s chronickou ranou

Pri kazdom Uraze v okoli rany sa bolest vyrazne zhorSuje.
Adjuvantna liecba analgetikami ma casom stipajucu tendenciu
vdédedku nérastu bolesti atolerancie liekov, &o vyrazne
ovplyviyje kvalitu Zivota pacienta. Neprijemny zépach a nadmerna
sekrécia z ulcerécii spdsobuje zniZenie prirodzeného sebavedomia.
Z&pach je désledkom odumierania tkaniva a infekcie, ¢o si vyzaduje
liecbu antibiotikami lokalne alebo celkovo, pripadne hospitalizaciu.
Svoj podiel natomto negativnom faktore si nesie g tolerancia alebo
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zle nastavena analgetickd lieCba, infekcia vrane, nemocni¢né
prostredie, psychické faktory ako strach, stres afrustracia. Bolesti
Vv pokoji aj pri vyvijani aktivity nutia pacienta stiahnut sa,
v niektorych pripadoch az pripatat’ sa na 167ko, znizit' naroky na
pohybovl aktivitu.Psychologicky rozmer vnimania kvality Zivota
predstavuje predovSetkym vlastni osobnostnt pohodu. Je vysoko
subjektivne vnimané a u kazdého jedinca reprezentuje individudny
rozmer vnimania, charakterovych vlastnosti. Vysledkom dihodobej
vysokej hladiny stresu je systémové poskodenie nadoblic¢iek
vysokou tvorbou ahladinou kortizolu, ¢o negativne vplyva
nabiochemické procesy vtele, fyzicky stav, vratane zhorSenia
psychického stavu, ktory je osobitne prepojeny so strachom. Strach
afrustrécia: Pacienti svredom predkolenia sa obavaju zhorSenia
zdravotného stavu, tvorby novych rén, strach z bolesti ako g novej
traumy Vv podobe trazu, ¢o potvrdzuje aj vysledok vyskumu.
Frustrécia sa vyskytuje v sivislosti sdizkou a naroénostou liecby,
znizenou sebestacnostou a obmedzenim spolo¢enskych aktivit.
K tomu sa pripgja strach zo samoty, straty zamestnania, zvySenych
vydavkov..Chronicka rana ako takd, abolest’ sfiou shvisiaca sa
podielaji na znizeni kvality & V socializaénej stranke zivota.
Zamestnanie adostato¢ny finanény prijem tvoria dal$i zradu
faktorov hodnotenia kvality zivota. Problém nastava, ked’ je pacient
nuteny ukonéit’ vykon svojho povolania v dosledku ochorenia, ktoré
mu sposobuje tazkosti s chddzou abolesti. Pri vykone povolani, kde
je nutné dihodobé stétie, alebo chédza ako podtar, préca v pasovej
vyrobe, na stavbe, je nutné zmenit' zamestnanie, ¢o ohrozuje prijem
pacienta atym zabezpelenie zakladnych Zivotnych potrieb
andkladov spojenych slie¢bou. Hrozba zniZeného prijmu
azvySenych vydavkov predstavuje rapidne znizeni kvalitu Zivota
pacienta ako u zamestnanych pacientov, tak u déchodcov, ¢o vplyva
na finanénu situaciu v rodine.

3. ANALYZA PARCIALNYCH VYSLEDKOV
PRIESKUMU

3.1 Problém, ciel, vzorka respondentov a metodoldgia
prieskumu

Hlavnym cielom je identifikovat’ a porovnat’ dopad ochorenia ulcus
cruris venosum na jednotlivé oblasti kvality Zivota. Parcialnymi ciel'mi
prieskumu sme cheeli identifikovat’ dopad biologickych , psychickych
asocidnych zmien na kvditu Zivota v sividosti schronickou ranou.
Zber Udgjov sme redizovadi metdédou Sandardizovaného dotaznika
Wound-QOL, ktory je uréeny na zistovanie kvality Zivota pacientov
schronickou ranou. Stcastou uvodnej Sasti boli demografické Udagje
respondentov, ato konkrétne vek apohlavie respondentov. Dotaznik
Wound-QOL sa sklada zo17 uzavretych otézok zameranych na
jednotlivé dimenzie kvality Zivota pacienta s chronickou ranou (fyzické
apsychické zdravie, samostatnost’ pohybu aaktivit denného Zivota,
vol'no¢asové aktivity a finan¢na zat'az). Kazda otazka sa sklada z piatich
dovne vyjadrenych moznosti odpovede: vobec nie, trochu, stredne,
dost, vel'mi; ktoré st hodnotené poctom bodov 0 az 4 podla slovného
vyjadrenia (vobec nie — 0b, trochu — 1b, stredne —2b, dost’ — 3b, velmi —
4b). Metodika vyhodnocovania spociva v zratavani celkového poctu
bodov, pricom plati, ze kvalita Zivota pacienta je podstatne znizena od
poétu bodov 13 aviac. Cim viac bodov, tym zivarnejsie naruSend
kvalita Zivota jednotlivca. Navratnost’ z 50 rozdanych dotaznikov bola
50 (100%). Ziskané informécie boli spracované avyhodnotené
pomocou grafov. Prieskumnu vzorku tvorili 50 respondenti muzského
azenského pohlavia vo veku 58-80 rokov svredom predkolenia
Zilového pobvodu, ktori boli hospitdizoveni na  oddeeni
dermatovenerololégie aodddeni vnitorného lekarstva Prieskum sme
redizovai na oddeleni vnitorného lekarstva (30 respondentov)
aoddeleni dermatovenerol dgie (20) respondentov. Redlizécia prebiehaa
v mesiacoch marec aapril 2023.
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3.2 Kvantitativna analyza vyznamnych prieskumnych
zisteni

Prieskumu sa za¢astnili respondenti medzi 54. a 80. rokom Zivota.
Priemerny vek vSetkych respondentov bol 66.3 roka. Na
demografick otdzku ohladne pohlavia odpovedalo vsetkych 50
respondentov, ztoho 22 muzov (44%) a28 Zien (56%). To
potvrdzuje fakt, Ze vyskyt vredov predkolenia je u pacientov
zenského pohlavia ¢astejsi, ako u pacientov muzského pohlavia.

Otazka €. 1: V poslednych 7 diioch som mal/a bolest’ v rane

Na tuto otazku ohl'adom bolesti v rane odpovedalo vsetkych 50
respondentov (100%). 12 respondentov (24%) oznacilo odpoved
“stredne” (2 body), Najviac respondentov, v pocte 20, ¢o zodpoveda
40% opytanych sa identifikovalo odpovedou “dost™, ktora je
hodnotena poétom bodov 3. Dal§ich 18 respondentov oznaéilo
polozku “vel'mi s najva¢sim dosiahnutelnym mnoZzstvom bodov,
ato vpocte 4. Tato skupina vyjadruje 36% celkového poctu.
Vysledky prieskumu na dant otédzku preukazali, Ze chronicka rana
pre pacienta znamend pritomnost’ bolesti v rane rdznej intenzity.

0; 0%

.

—

18; 36%

20; 40%
=2body =3body =4 body
Graf ¢ 1: Bolest vrane za podednych 7 dni. (zdroj: vlastné
spracovanie)

Otazka €. 2: V poslednych 7 diioch som mal/a neprijemny z&pach
zrany

Odpoved’ poskytli vsetci osloveni respondenti. Polozku “trochu®
shodnotou 1 bod zaskrtli piati respondenti (10%).Polozku “ stredne”
(2b) zaznacilo 17 respondentov (34%), .NajfrekventovanejSie
oznaovanou je termin “dost* spoctom bodov 3, ktorou sa
identifikovalo 18 respondentov (36%). 10 respondentov Zenského
pohlavia, ¢o je 20%, oznacilo moznost’ “vel'mi* (4b).

5; 10%

10; 20%

N

18; 36%

17; 34%

= 1 bod

= 2 body

= 3body - 4 body

Graf &. 2: Neprijemny zapach zrany za poslednych 7 dni. (zdroj:
vlastné spracovani€)

Otazka €. 7: V poslednych 7 diioch ma frustrovalo, ze lieCenie trva
tak dlho

Otazku zodpovedali vietci ziGastneni respondenti. Dizka liedby
frustrovala “trochu” len 3 (6%) muzskych respondentov, “stredne”
frustrovala 8 respondentov (16%), vSetci Zenského pohlavia.

Smoznostou “dost™ sa stotoznilo iba 9 respondentov (18%), pat
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Zien (55,6%) astyria muzi (44,4%). Bohuzial, najcastejsie
oznacovanou moznostou snajvy$sim poctom bodov (4b) bola
polozka “vel'mi, v pocte 30 respondentov, ¢o je az 60% celkového
poctu respondentov. Odpovedalo 15 Zien a 15 muzov (50%/50%).

3; 6%
Wt 1

9; 18%

30; 60%

= 1 bod

2 body

= 3body =4 body

Graf ¢&. 3: Frustracia z dizky lie¢by. (zdroj: vlastné spracovanie)

Otazka ¢. 8: V poslednych 7 diioch som si robil/a starosti kvoli
svojg rane

Svoju odpoved’ poskytlo vSetkych 50 respondentov, ztoho Styria
respondenti (8%), uvideli, ze si kvdli rane robili starosti “stredne”,
dalsich 19 respondentov 38% oznadili termin “dost*.Je v celku
alarmujuce, Ze az 54% respondentov zapojenych do prieskumu
oznac¢ilo moznost' “velmi*, spolu 27 respondentov pre danl
polozku.

0; 0% 4; 8%

27; 54% 19; 38%

2body =3body =4 body

Graf ¢. 4: Starost’ kvoli rane. (zdroj: vlastné spracovanie)

Otazka €. 9: V poslednych 7 ditoch som mal/a strach zo zhorSenia
alebo novych ran

Strach zo zhorSenia alebo tvorby novych réan potvrdilo vSetkych 50
respondentov, traja oznacenim polozky “stredne (6%) , d’alsich 17
(34%) sa boji “dost™, azvySnych az 30 respondentov ma velky
strach aoznadili termin  “velmi, &o tvori 60% vSetkych
z(¢astnenych. Respondenti  Zenského pohlavia sa zhorSenia
atvorby novych ran obavaju viac.

0; 09a3; 6%
17; 34%
30; 60%

= 2body =3body - 4 body

Graf ¢. 5: Strach zo zhorSenia alebo tvorby novych ran. (zdroj:
vlastné spracovanie)

Otéazka €. 10: V poslednych 7 diioch som mal/a strach, Ze sa udriem
dorany
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Strach z Urazu alebo nového poskodenia v oblasti rany uviedli
v&etci respondenti, dvaja muzi (4%) to potvrdilo terminom “trochu®,
terminom “stredne”, ¢o spolu tvori 18 respondentov (36%). 9
respondentov — 18% vzorky uviedlo moznost “dost™, 42%
respondentov spolu 21 oslovenych odpovedalo na mieru obavy
terminom “vel'mi*.

2; 4%
21; 42% 18; 36%
9; 18%
1bod =2body =3body =4 body

Graf ¢. 6: Strach z Urazu. (zdroj: vlastné spracovanie)

Otazka ¢. 11: V poslednych 7 ditoch som sa kvoli rane t'azko
pohyboval/a

ZhorSeny pohyb potvrdili vSetci zcastneni, 20% oznacenim
terminu “stredne” — 10 respondentov , nasledujicu moznost’ “dost™
oznacilo 16 respondentov (32%), konkrétne “Velmi“ zhorSenu
pohyblivost uviedlo 24 respondentov, ¢o tvori 48% vSetkych
oslovenych respondentov.

0; 0%

10; 20%

24; 48% (¢
16; 32%

=2body =3body =4 body

Graf ¢. 7: Stazeny pohyb. (zdroj: vlastné spracovanie)

Otazka ¢. 12: V poslednych 7 ditoch bola chddza po schodoch kvoli
rane naméhavéa

Na otazku ohladom namahy pri chddzi po schodoch sa traja
respondenti (6%) vyjadrili terminom “stredne*,19 respondentov —
38%, sa stotoznilo spolozkou “dost*. Najfrekventovanejsie
oznacovanou moznost'ou bola najvyssie bodovo hodnotend moznost’
“velmi* (4b). konkrétne 28 odpovedi, ¢o tvori az 56% vsetkych
odpovedi.

0; 09%3; 6%

28: 56% 19; 38%

= 2 body

= 3 body

4 body

Graf. ¢. 8: Chddza po schodoch. (zdroj: vliastné spracovanie)

Otazka €. 13: V poslednych 7 diloch som mal/a kvoli rane problémy
v kazdodennych ¢innostiach

Sodpovedou “stredne sa na otizkou ohladne problémov
v kazdodennych ¢innostiach stotoznilo 18 respondentov (36%) .

Vol. 12, issue 01

Moznost” “dost* oznalilo az 23 respondentov, ¢o tvori dokonca
46% vsetkych odpovedi. Polozkou “vel'mi* sa identifikovalo len 9
respondentov (18%).

0; 0%

9, 18%
=] 18; 36%
23; 46% —

2body =3body =4 body

Graf ¢. 9: Problémy v kazdodennych ¢innostiach. (zdroj: vlastné
spracovanie)

Otazka ¢. 16: V poslednych 7 diioch som sa citil/a zavisly/a od
pomoci inych I'udi

V spojitosti so zavislostou na inych 'ud’och sa vyjadrila cela vzorka
respondentov, 13 respondentov (26%), oznacilo moznost’ “stredne®,
¢o znamena 2 body. Terminom “dost sa identifikovalo az 20
respondentov, ¢o predstavuje 40% z celkového poctu. Zostavajucich
17 respondentov (34%) sa stotoznilo so stupfiom zavislosti na inych
polozkou “vel'mi‘, ¢o predstavuje Styri body.

0; 0%

.

20; 40%

=2body =3body =4 body

Graf ¢. 10: Zavislost’ na inych. (zdroj: vlastné spracovanie)

Otézkag. 17: V poslednych 7 diioch bola rana pre mia finanénou
zatazou

Na otazku v sividosti sfinan¢nou zatazou sa Styria respondenti
(8%) vyjadrili oznacenim terminu “trochu®, Az 48% oslovenych
respondentov Vv pocte 24, sa pri danej otazke identifikovalo
moznostou “stredne. 21 respondentov (42%) oznacilo, ze ich rana
je “dost* finan¢nou zatazou. Len jeden respondent (2%) zaskrtol
poloZzku, ze jeho rana je finantne “velmi“ zatazujica. Z tohto
vyplyva, Ze pre kazdého pacienta predstavuje chronicka rana istu
mieru finan¢nej zat'aze.

1, 2%

4; 8%

21, 42% A

24, 48%

= 1 bod

= 2 body

3body =4 body

Graf ¢. 11: Finan¢na zataz. (zdroj: vlastné spracovanie)
Pocet bodov
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bodov. Najvy$si podet dosiahol 68, Co je maximéne mozny
dosiahnutel'ny pocet. Priemerny pocet bodov bol 51,88 bodov.

80
60

40
0

Najmensi pocet Priemerny pocet Najvacsi pocet
bodov bodov bodov

Graf ¢. 12: Pocet bodov. (zdroj: vlastné spracovanie)

4. DISKUSIA
Hlavnym cielom bolo zistitt uroven kvality Zivota pacientov
schronickou ranou vred predkolenia Zilového pbvodu.
V diastkovych cieloch sme sa venovali jednotlivym oblastiam

denného zivota. Nésledne sme pokracovali analyzou vysledkov
prieskumu, ktory bol realizovany prostrednictvom
&andardizovaného dotaznika Wound-QOL. V zévere empiricke)
Casti sa venujeme zhrnutiu ziskanych udajov. Komparacia
neprebehla pre nedostupnost’ relevantnej stadie, prace. Vysledky
prieskumu hovoria otom, Ze z celkového siboru 50 respondentov
tvorilo 56% pacientov zenského pohlavia a44% pacientov
muzského pohlavia. Na otazku ohladom veku sa Ciselné udaje
pohybovali medzi 54. a80. rokom Zivota. Najviac respondentov
(58%) sa nachadzalo vo vekovom rozmedzi 60-70 rokov. Vysledky
nasho prieskumu poukazuju na zhorSenie kvality fyzického zdravia
v otézkach bolesti, sekrécie azdpachu zrany. Velkd vicSina
respondentov hodnoti tieto zmeny ako vel'mi zatazujlice, reaguju
negativne, v otazke ohl'adom bolesti sa v polozke “dost™ zhodlo az
40% (vacsiu Cast' tvorili Zeny), v polozke “velmi“ az 36%
respondentov (rovnaky pocet bez ohladu na pohlavie), ¢im
povazujeme bolest za velmi zatazujici determinant vnimania
kvality Zivota. Pri zdpachu z rany sa terminom “dost™ identifikovalo
az 36% respondentov, ztoho viac respondentov bolo muzského
pohlavia. Sekréciu udavali vSetci respondenti, podla Stadia
ochorenia v rozmedzi “stredne® az “vel'mi, najviac identifikacii
terminom “dost™, ¢o tvori az 36% celkovych odpovedi, v danej
polozke viac muZov, vzvySnych polozkach dominuja Zeny.
Psychickd pohoda je rovnako dblezita ako fyzickd pohoda.
Zaujimala nds pritomnost’ psychickej zataze, frustracie, skleslosti
v dosledku dlhodobej lie¢by a strachu z Urazu alebo tvorby novych
ran. Vysledky jednoznacne preukazali pritomnost psychickej
nepohody Vv roznych trovniach. Psychicka skleslost’ terminom
“dost* identifikovalo az 46% respondentov. Frustraciu z dizky
liecby uviedlo terminom “velmi* az 60%, kde odpovedal rovnaky
pocet Zien aj muzov. Istd mieru starosti uviedli vSetci respondenti,
najviac oznaovanou polozkou bola polozka “velmi“, ktora bola
oznaena v 54%. Strach z Urazu (40% respondentov — “velmi‘),
strach zo zhorSenia a tvorby novych ran oznacilo 60% respondentov
terminom “vel’mi Kvalita spanku v sividosti s chronickou ranou je
znatne obmedzena, ¢o potvrdzuji aj vysledky nasho prieskumu.
Najviac respondentov (36%) oznacilo termin “stredne®, comu
vd’aime za relativne dobre zvladnuty manazment liecby chronicke;j
bolesti. Samostatnost’ a podpora rodiny hra velka rolu v procese
lie¢by, ako aj podporny faktor podnecujuci stiipajiicu krivku kvality
zivota. “vel'mi* stazeny pohyb uviedlo az 48% z celkového poctu
respondentov, viac muzov ako Zien. Obmedzeny pohyb po schodoch
bol zaznaleny polozkou “velmi“ az v 56%, rovnaky pocet Zien g
muZov. Problém v aktivitdch denného Zivota potvrdilo terminom
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“dost™ az 46% oslovenych respondentov, 60,9% odpovedi na tito
otazku tvorili respondentky Zenského pohlavia. Ohladne
odkézanosti na ind osobu sa najviac respondentov stotoznilo
sterminom “dost™, konkrétne v 40% siboru, nasleduje termin
“vel'mi* s percentudlnym vyhodnotenim 34% celku, ¢o poukazuje
na jednoznaéni zavislost aznizenu sebestacnost v réznych
stupiioch a formach. ZniZzena sebestacnost, zhorSena pohyblivost’
anepriaznivy fyzicky a psychicky stav ¢asto spojeny so strachom
apredsudkami sa podpisuju na socialngj izolécii pacientov. Musia
obmedzovat' svoje doteraj§ie volnoCasové aktivity a aktivity
sinymi. V otizke obmedzenia vlastnych volnocasovych aktivit
vedie polozka “velmi“ a to az v 48% Srovnakym poétom Zenskych
amuzskych respondentov. Obmedzenie aktivit sinymi lPud’mi
potvrdili v roznych drovniach vSetci respondenti, najviac vSak
polozkou “dost™, ¢o tvori 44% celku v rovnakom pocte zenskych
amuzskych oslovenych respondentov. V otazke finanénej zat'aze
boli odpovede miernejsieho charakteru, prevazovali terminy “dost™
(42%) a‘“stredne”, o tvori az 48% vsetkych odpovedi. Tymto
vysledkom sme potvrdili zasah ekonomického aspektu do kontextu

kvality Zivota.

5. ZAVER

Désledkom vysokého veku obyvatel'stva a zniZujlcim sa novym
prirastkom, sa dostvame do fézy, kedy krivka pacientov
S pritomnostou chronickych ran vyrazne stipa, na rozdiel od krivky
kvality Zivota, ktord ma rapidne klesajlcu tendenciu. Prieskumom
sme chceli identifikovat’ a zhodnotit’ jednotlivé dimenzie kvality
zivota, ktoré boli narusené pritomnost'ou chronickej rany. Vysledky
prieskumu jednoznaéne preukdzali negativne vnimanu a hodnotent
kvalitu Zivota pacientov svredom predkolenia v ¢innostiach
denného Zzivota. Kvalita bola hodnotend v roznych dimenziach
aurovniach. Najvdac¢si rozsah negativnych vyjadreni odraza
psychicka stranka kvality Zivota, najmé zat'az, frustracia a strach, za
nou nasleduju fyzikalne zmeny, predovsetkym pritomnost’ vyraznej
bolesti, ktorej liecbe by sme sa bo budicna mohli venovat’ vo vicsej
miere, pretoZze v kontexte skombinaciou psychickel bolesti mé
vel'mi negativny vplyv na prezivanie a uroven kvality Zivota.
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Abstract The study examines possible associations between self-
perceived facial attractiveness, personality traits, self-esteem, body
image, and anxiety. The research sample consists of 181 female
undergraduate students. The following questionnaire methods were
used to assess persondlity traits: NEO-FFI, self-esteem: Rosenberg
Self Esteem Scale, body image: The Body Image States Scale, and
appearance anxiety: Appearance Anxiety Questionnaire. Statistically
significant associations in the positive direction between self-
perceived facial attractiveness and conscientiousness, extraversion,
self-esteem, and body image are present. We found negative
associations  between  self-percelved  facia  attractiveness,
neuroticism, and anxiety. The results support the assumption of a
connection between the evaluation of one's own attractiveness and
the selected factors.

Keywords self-perceived facial attractiveness, personadlity traits,
self-esteem, body image, appearance anxiety, female university
students

1. INTRODUCTION

Human beauty has been, is and will be the subject of many
conversations, research, and art, which in itself shows its
importance. The word "attractiveness' comes from the Latin word
"atrahere” and means attractive, alluring, interesting (Kabrt, Kébrt,
2001; Hewstone, Stroebe, 2006). Fitness, Fletcher and Overall
(2007) situate the term at the intersection of individual human
preferences and culturally socially shared norms. The idea of what is
attractive about a person varies not only depending on geographical
and cultural conditions, but also in relation to time, age, fashion
trends and many individual characteristics and preferences of a
person. Facial attractiveness is one of the key determinants of
overal attractiveness ratings (Pansu, Dubois, 2002, Rodhes, 2006,
Luxen et a, 2006).

Is the assessment of one's own attractiveness influenced by certain
personality traits? If this is the case, why should persons who rate
themselves as attractive be different from persons who have a
modest opinion of their appearance?

Much research (Borréz-Leon, Cerda-Molina 2015; Holtzman et al,
2011, Munoz, Reyes et al, 2012; 'S/egar, 2016) have verified the
associations between facial attractiveness and personality traits of
individuals. A study by Meer et a. (2010) confirmed the positive
correlation of facia attractiveness with agreeableness and
extraversion. Positive social traits are related to attractiveness,
which has already been found by Langlois et al. (2000). Differential
inference on personality traits depending on facial attractiveness has
also been provided by the study of Cross et al. (2017). Statistically
significant differences in attributions of positive personality traitsin
favour of attractive individuals were also found for diligence,
honesty, friendliness, likeability, intelligence and success, among
others.

The basis for connecting the assessment of one's own attractiveness
and personality traits can be found in the concept of the kernel of
truth hypothesis, which postulates that the face provides some
reasonable information about a person's personality traits (Berry &
Finch Wero, 1993; Masip & Garrido, 2001). It has been found that
personality traits such as extraversion, conscientiousness (Borkenau
& Liebler, 1993a, Penton-Voak, Pound, Little, & Perrett, 2006),
emotional stability, dominance, and agreeableness can be relatively
reliably identified in a person's face (Berry, 1990; Borkenau &
Liebler, 1993b; Kenny, Albright, Maloy, & Kashy, 1994;
Zebrowitz, 1997). The ecologica theory postulates that facial
perception guides the behaviour of other people, and the assumed
personality characteristics of the other person allow them to predict
their behaviour (Zebrowitz & Montepare, 2008). It follows that it is
reasonable to assume that the repeated reactions of other people to
one's own appearance can influence a person's expressions. And
thus, based on the assumption of his own behaviour from other
people, he adapts his behaviour.

We tend to be influenced by several stereotypes that may not be
based on the truth, it is to some extent an unreasonable
generaization, e.g. through the self-fulfilling prophecy effect. The
physical appearance of the face can influence personality traits. This
issue is connected to two main phenomena, which are self-fulfilling
prophecies and self-defeating prophecies. Society's expectation,
which is based on the characteristics of a person's face, can create
such environmental conditions that a person either fulfils his
behaviour (self-fulfilling prophecy) or leads to exactly the opposite
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behaviour (self-refuting prophecy, Snyder, 1992). For example, if an
attractive person is considered sociable, or extraverted, the
behaviour of others towards this person can influence him to such an
extent that he becomes sociable by gradually internalizing
sociability into his self-concept and behaviour that is consistent with
his self-image (Feingold, 1992).

On the other hand, it appears that personality traits can influence the
physical appearance of the face. Through personality traits, people
tend to experience certain emotional states more often than others. It
is a well-known fact that the frequent repetition of certain emotions
accompanied by facial expressions will manifest in specific facial
features during life. As was found out (Malatesta, Fiore & Messina,
1987) neutral expressions of older women tend to be positively
associated with having an emotional expression. For example,
women whose neutral faces looked angry scored higher on the
hostile personality dimension.

Among the personality traits, openness, extraversion and self-
confidence are mainly mentioned (Benesch, 2001; Fink, Penton-
Voak, 2002). Feldman (1985, in Smahel, Vesald, 2006) states that
we are influenced by multiple information from different sources,
from which a person creates combinations and on the basis of which
he or she makes judgments. Nevertheless, it is possible to trace
some factors that condition or influence attractiveness. Within this
domain, personal attractiveness must be emphasized: above all, the
cheerfulness of the recognition of othersis valued (Benesch, 2001).
On the one hand, appearance is aclue to alot of information about a
person, such as their age, gender, status and role, or other individual
personality traits, but on the other hand, a person can purposely use
appearance for self-presentation; they can modify their appearance
as well as their facial expression itself. Many features of
attractiveness that are desirable in each case can be controlled by
will (Fialové, 2006).

On the other hand, if self-evaluation of facial attractiveness is not
based on the prophecy coming from the assumption "what is
beautiful is good", on what basis should it be rooted? The idea of
one's own attractiveness (or, on the contrary, unattractiveness) is
thus part of the formation of self-concept, and self-esteem and as
such modifies personality and self-esteem from childhood (Stephan,
Langlois, 1984, Seitl, 2012). The self-perceived physical
attractiveness is sometimes also called the self-concept of physical
attractiveness (Feingold, 1992) or subjective physical attractiveness
and it represents the second view of the evaluation of one's own
attractiveness, in which there is an assumption that this evaluation is
based on the overall degree of self-esteem. Rosenberg (1965)
defines self-esteem as a positive or negative attitude towards oneself
that gives a person a sense of self-worth. Self-esteem is a mental
representation of an emotional relationship with oneself, and
cognitive, emotional, and volitional psychological processes are
involved in its formation. Self-esteem changes during adolescence
and may fluctuate (Schauder, 1991; Krch et al., 2005). The influence
of culture is aso important (Farkova, 2009) and there is a common
notion of what is attractive, regardless of the ethnic or cultura
background in which one lives (Rubenstein, Langlois, & Roggman,
2002).

The self-esteem model posits that self-perceptions of physical
attractiveness are largely determined by globa self-esteem, that
people who have high self-regard in genera also feel physicaly
attractive, and that the correlations of self-rated attractiveness with
other variables are best explained by the shared variance between
self-judgments of physical attractiveness and other variables (e.g.,
mental health) with general self-esteem (Feingold, 1992).

Some personality traits are associated with self-perceived facial
attractiveness, at the same time, the evaluation of on€'s own
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attractiveness can represent a self-concept, in the sense of a person's
self-evaluation. On the other hand, what characteristics could be
negatively related to the evaluation of the attractiveness of one's
own face? Preoccupation about one's own attractiveness often leaves
women feeling negative about themselves as societal beauty ideals
and standards of attractiveness are typically unattainable or
unsustainable (Vendemia, DeAndrea, 2021). For this reason, we also
focus on the role that the appearance anxiety, that negatively
influence individuals' body image and self-esteem as such they can
influence the self-perceived attractiveness evaluation.

In this spirit, the aim of the research is to find out if there are
interconnections between self-percelved facial attractiveness,
personality traits, self-esteem, body image, and appearance anxiety.
Research questions

1. Is there a datisticaly significant association between self-
perceived facial attractiveness and personality traits?

2. Is there a satisticaly significant relationship between self-
perceived facial attractiveness and self-esteem?

3. Is there a statistically significant relationship between self-
perceived facial attractiveness, body image, and appearance
anxiety?

2. METHODS

Self-Perceived Facial Attractiveness Evaluation: The participants
were asked to judge their perceived facia attractiveness by the
question: “Rate how attractive your face is compared to the average
face’. The respondent expresses herself on a scale from -4 (much
less), through O (average), to +4 (much more).

Personality traits: NEO-FFI (Costa, McCreah; Slovak version:
Ruisel, Halama, 2007) is a personality inventory evaluating five
personality traits, specifically: neuroticism, extraversion, openness
to experience, conscientiousness, and agreeableness. Each factor
consists of 12 items. The respondent comments on a 5-point scale
from O (does not apply to me at al) to 4 (applies to me completely).

Self-esteem: Rosenberg Self Esteem Scale (Rosenberg, 1965; Slovak
version: Halama, Bie$¢ad, 2006) is a 10-item scale that measures
global self-worth by measuring both positive and negative feelings
about the self. The scale is one-dimensional. All items are answered
using a 4-point Likert scale format ranging from strongly agree to
strongly disagree.

Body image: The Body Image States Scale (Cash, et a, 2002) is a
six-item measure of individuals evaluation and affect on their
physical appearance (e.g., dissatisfaction—satisfaction with one's
overall physical appearance). Responses to each item were based on
9-point, bipolar, Likert-type scales, semantically anchored at each
point.

Appearance anxiety: Appearance Anxiety questionnaire (Dion et al.,
1990) is a 14-item brief version of the Appearance Anxiety Scale.
The questionnaire was used to assess the degree to which
participants report incidents of anxiety about their bodies. Items
(e.g., “I wish | were better looking”) are rated along a 5-point scale
ranging from 1 (never) to 5 (almost aways).

Research sample: The research is specified to self-evaluate facial
attractiveness, personality traits, self-esteem, body image,
appearance anxiety, and body objectification. We have set the age
group to 18-25 years; the advantage is a more valid representation of
the selected age group. The research sample is female students of
humanities, studying at the University of St. Cyril and Methodiusin
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Trnava. The female students were comparable in terms of socio-
economic status, level of study, age, and academic achievement. A
total of 181 female students participated in the research (M=20,96y;
SD=1,24).

Respondents were informed about the conditions of participation
before the questionnaire was launched, and they agreed to the
conditions by completing and submitting the questionnaire. They
were also instructed about the possibility of terminating their
participation in the research at any time without giving any reason
by stopping the questionnaire or not sending it.

3. RESULTS

With the aim to explore the relationship between persondlity traits,
self-esteem, appearance anxiety, body image, body objectification
and self-assessed facial attractiveness, we chose bivariate
correlations to observe the tightness of the relationship.

Research question no. 1. Is there a datistically significant
association between self-perceived facial attractiveness and
personality traits?

Tab. 1. Correlations between Self-Perceived Facial Attractiveness
and personality traits

Opetr;n&ss Conscienti | Extraversi | Agreeablen | Neurotici
. ousness on €ss sm
experience
r -,086 ,158" 220" -,017 -,233"
p ,252 ,033 ,003 ,819 ,002

Given the linear relationship between the examined variables, to
answer research question no. 1, Pearson's correlation coefficient was
used to examine their relationship. Based on the detected statistical
significance of Sig. < 0.05, it can be concluded that the correlation
coefficient between self-perceived facia attractiveness and
conscientiousness and extraversion is significant in a positive
direction. There is a dtatisticaly significant negative relationship
between the perception of the attractiveness of one's own face and
neuroticism. All reported associations have a small effect size. We
did not observe a datigtically significant connection between
friendliness, openness to experience and perception of one's own
facial attractiveness. The results are shown in Table no 1.

Research question no. 2.: Is there a datistically significant
relationship between self-perceived facial attractiveness and self-
esteem?

Tab. 2: Correlations between Self-Perceived Facia Attractiveness
and Self-Esteem.

Self Esteem
Self-Perceived Facial r ,321**
Attractiveness p ,000

Given the linear relationship between the variables, to answer the
research question no. 2, Pearson's correlation coefficient was used.
Based on the detected statistical significance of Sig. < 0.001, it can
be concluded that the correlation between the perception of the
attractiveness of one's own face and self-esteem is a dtatistically
significant relationship in a positive direction. The given vaue
represents the moderate effect size. The results are shown in Table
no 2.
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Research question no. 3.. Is there a statistically significant
relationship between self-perceived facial attractiveness, body
image, and appearance anxiety?

Tab. 3: Correlations between Self-Perceived Facial Attractiveness
and Body image, and Appearance anxiety

Body image Appearance Anxiety
Self-Perceived r 414”7 - 454"
Facia
Attractiveness p 000 ,000

Given the linear relationship between the variables, to answer
research question no. 3, Pearson's correlation coefficient was used.
Based on the detected statistical significance of Sig. < 0.001 and the
values of the correlation coefficient, it can be concluded that the
association between the perception of the attractiveness of one's own
face and body image represents a statistically moderately strong
relationship in a positive direction. The value of the Pearson
correlation coefficient isr = 0.414. On the contrary, the relationship
between the perception of the attractiveness of one's own face and
appearance anxiety is a statistically moderately strong relationship
in the negative direction. The value of the Pearson correlation
coefficient isr = 0.454. We did not observe a statistically significant
relationship between the perception of self-observed facid
attractiveness and surveillance of one's own body. The results are
shown in Tableno 3.

4. DISCUSSION

The research focused on the association between self-perceptions of
facial attractiveness, personality characteristics, self-esteem, body
image, appearance anxiety, and objectification in perceiving one's
own body. Facial appearance can reveal information about intrinsic
personality characteristics (Hassin, Trope, 2000; Engell, Haxby, &
Todorov, 2007).

In our research, the first research question focused on verifying the
association between personality characteristics and perceptions of
one's own facial attractiveness. Our findings are in line with those of
experts (Borréz-Ledn, Cerda-Molina 2015; Holtzman et a. 2011;
Munoz, Reyes et a. 2012; Svegar, 2016; Meier et a. 2010), who
confirmed the positive correlation of facial attractiveness with
extraversion. Positive socid traits are related to attractiveness,
which has already been found by Langlois et al. (2000). Differential
inference on personality traits depending on facial attractiveness has
also been reported by other studies (Cross et al., 2017; Curkovic,
Franc, & Franc, 2010). Neuroticism represents a factor where high
scores are indicative of multiple negative traits. Those with high
scores in this category are generally considered to be self-critical,
anxious, pessimistic, and low in self-esteem, which is negatively
reflected in their perception of their own face (Soto, 2018, Cross et
a. (2017). Conscientiousness is about impulse control. These
individuals strive to act in a socially recognized and acceptable
behaviour. Lebowitz (2016) aso states that conscientiousness
depicts a person's reliability, which determines their goa
orientation. They tend to control impulses and are usualy very
organized, which is reflected in their more positive perception of
their own facia attractiveness (Holtzman et al., 2011). Extraversion
represents eloquence, sociability, and assertiveness. A tendency to
derive energy from social situations can be observed in these
individuals. They feel more satisfied when they are surrounded by
people. Individuals who score high in the extraversion tend to be
confident, friendly, and sociable, they like other people, and they
literally seek out contact with others and are satisfied with their
faces (Soto, 2018). Openness to experience is another category
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within the Big Five model, sometimes referred to as imagination or
intellect. Individuals who score high on openness seek out new
experiences have the ability to use untried and untested methods to
achieve their goals "think out-of-the-box, which may be related to a
disconfirmed attraction to the attractiveness of one's own face
(Ruisel, Halama, 2007). Agreeableness represents the factor
responsible for how an individual gets along with other people. In
comparison with extraversion, we can say that extraverted people
get energy from the company of people who they seek interaction
with. Agreeableness, however, is more about the way agreeable
people interact with others. Often, individuals who score high on
agreeableness tend to be more liked and respected by society and are
more sensitive to the needs of others, which also affects their
perception of themselves (Soto, 2018). Results support the
hypothesized association between some personality traits and self-
ratings of attractiveness. They may represent a confirmation of
ecological theory (Zebrowitz & Montepare, 2008), as women who
feel physically attractive may aso attempt to conform to the
behaviours expected of attractive people (as manifested in the
physical attractiveness stereotype) and ultimately become the kind
of people the stereotype predicts. The stereotype perceives attractive
women as extraverted (or social), emotionally stable, and aware.
And, as Feingold (1992) has argued, if self-generated expectations
cause covariation between one's own physical attractiveness and
other personality traits, one's own attractiveness should be correlated
with the traits that make up the stereotype of physical attractiveness,
and the greatest correlations should be for the traits that are central
to the stereotype.

The self-concept of physical facia attractiveness represents a second
perspective on the evaluation of one's own attractiveness, in which
there is an assumption that this evaluation is based on an overall
measure of self-evaluation. Self-esteem involves much more than a
sense of self-worth, which seems to be given to a person from birth,
as opposed to self-worth that is acquired (Branden, 1992). Self-
esteem changes and can fluctuate during adolescence, with
appearance being one of the core components of body image
(Fialovd, 2006). Gilbert and Thompson (2014) point out that it is
shame during childhood and adolescence that can negatively affect
the perception of one's attractiveness. Several studies have pointed
to a negative relationship between body shame, which determines
anxiety, and self-esteem in the female gender (Mustapic et al., 2015;
Sanftner, Barlow, Marschall, & Tangney, 1995). Tangney (1996)
reported that shame per se can have a negative impact on a person's
self-esteem. Research results from Jankauskiene and Pajaujiene
(2012) showed that female students who reported higher levels of
body shame had lower self-esteem. The negative correlation
between body shame and self-esteem has been confirmed by severa
studies (Choma et al., 2010; Markham, Thompson, & Bowling,
2005; Mercurio & Landry, 2008).

Like body shame, body image is aso related to self-esteem.
According to Fialova (2006), overall self-esteem is related to body
self-concept and attractiveness. Harter (1999) stated that body image
perception and self-evaluation are inextricably linked such that
appearance. Several research has been conducted on self-evaluation
in relation to body image. Van L. Penzesov, L. Martincek, (2018)
found that negative body image and self-esteem are closely linked to
perceptions of one's own attractiveness. Several research show a
relationship between negative body image and low self-esteem and
perceptions of self-perceived attractiveness (Grossbard, Lee,
Neighbors, & Larimer, 2009; Masheb, Grilo, Burke-Martindale, &
Rothschild, 2006; Meéellor, Fuller-Tyszkiewicz, McCabe,
Ricciardelli, & 2010). It is possible that it is the higher experience of
body shame that negatively affects body image, which in turn
negatively affects an individua's self-esteem and perceptions of
attractiveness. Previous research has consistently shown that the
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amount of self-esteem in adolescence is also dependent on gender,
with males showing higher self-esteem than females (Frost &
McKelvie, 2004; Kozuchova & Baskova, 2014). One reason for this
may be that women rate appearance as a significantly more
important personal value compared to men (Pliner, Chaiken, & Flett,
1987), which may just be related to lower self-esteem.

Women are especially vulnerable towards judgement of their facial
attractiveness since they rate appearance as an important personal
value. Our results have shown the importance of examining
associations between self-perceived facia attractiveness, personaity
traits, self-esteem, body image, and appearance anxiety in women.
In accordance with our results, we can hypothesise, that
extraversion, consciousness, higher body image, and self-esteem
play a protective role in higher self-perceived facial attractiveness.
On the other hand, neuroticism, and appearance anxiety may lead to
lower ratings of self-perceived facial attractiveness.
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Abstract The paper focuses on the relationship between the
measure of well-being, the measure of dispositional gratitude,
dispositional forgiveness in 167 respondents in the period of
adolescence and emerging adulthood. We used a questionnaire to
measure subjective well-being (WHO Regional Office For Europe,
1998), a dispositional gratitude scale (McCullough, Emmons,
Tsang, 2002) and the Heartland Forgiveness Questionnaire
(Thompson et al., 2005). The existence of a positive relationship
between subjective well-being and dispositional gratitude was
confirmed, as well as a positive relationship between subjective
well-being and overall dispositional forgiveness. A significant
positive relationship was also confirmed between subjective well-
being and dispositional self-forgiveness, dispositional forgiveness of
others, and dispositional forgiveness of the situation. A significant
positive relationship was also demonstrated in connection with
dispositional gratitude and overall dispositional forgiveness.
Furthermore, the relationship between the degree of dispositional
gratitude and dispositional  self-forgiveness,  dispositional
forgiveness of others, and dispositional forgiveness of the situation
was found.

Key words: Adolescence, Dispositional gratitude, Dispositional
forgiveness, Subjective well-being, Emerging adulthood

1. INTRODUCTION

Adolescence and emerging adulthood are periods characterized
precisely by the fact that adolescents must adapt to the changes that
come with adulthood (Lewis et al., 2015; Gilmore, 2019). Future
independence, the expectation of independence from parents, as well
as an increased perception of the need for new competences and
self-regulation and coping strategies come to the fore.

As a follow-up to one of these tasks — independence, it is obvious
that its fulfillment is becoming more and more difficult and
complicated with the onset of modern times (Gilmore, 2019;
Hochberg, Konner, 2020), not to mention significantly worsened
survival within the impact of the Covid-19 pandemic. as well as the
situation with the war in Ukraine, which left "traces" on the physical

and mental health of the entire population. The adverse effects of the
Covid-19 pandemic, intensified by the war conflict in the immediate
vicinity of our borders, refer in many works (e.g. Quigley et a.,
2022, Kurapov et a., 2022) to adverse effects on psychological
well-being, the subjective measure of which naturally decreases
temporarily in this turbulent development period of the separation-
individuation process (Koepke, Denissen, in Hill, Burrow, Sumner,
2016) according to individua demands and the subjective and
objective possibilities of the individual. Therefore, like the authors
Mead et al. (2021) we decided to focus our attention on selected
protective factors — gratitude, forgiveness, which could not only
protect personal well-being, but aso positively influence the
individual's quality of life.

Well-being, or personal well-being, forms the basis of everyday life
and represents the result of our thoughts, experiences and actions.
Nevertheless, it is still not explicitly defined. However, many agree
that well-being can be characterized as the occurrence of positive
moods and emotions (e.g. happiness), life satisfaction, fulfilling
functioning, positive functioning, while negative emotions (e.g.
anxiety) are not present (Well-being Concepts, 2018). Currently, the
World Heath Organization (2021) leans towards an optimistic
definition and describes well-being as a positive state experienced
by people and the entire society.

According to Blatny (2020), psychological and subjective personal
well-being are separate conceptual constructs that are internally
dependent on each other and complement each other. The
philosophical basis of subjective well-being or subjective comfort is
the hedonic approach, on the basis of which it is understood as
pleasure or happiness, in which a person experiences satisfaction
with his own life, experiences positive emotions and, conversely,
negative ones are absent (Bradburn, 1969; Diener, 1984). The term
psychological well-being can be understood as a set of criteria that
are personal and private, while evaluating one's own functioning
(Keyes, Lopez 2002).

In the life of an adolescent, mental well-being is an important factor
in adaptive development. It is helpful in creating one's identity and
alsoin finding akind of refuge (BaldZzov4, Uhrecky, 2018). Asisthe
case with psychological well-being, also for experiencing subjective
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well-being, in addition to relationships in the family, with teachers
or peers, fun activities, a sense of freedom and a sense of security
proved to be important (Baldzové, Uhrecky, 2018).

Gratitude is considered to be one of the most important human
virtues. The concept of gratitude is not easily defined, as we can
imagine under it an emotion, life orientation, attitude or moral virtue
(Wood, Froh, Geraghty, 2010). According to Wood (2014),
gratitude can be understood on the one hand as a state that is
characterized as a reaction at a certain point in time. On the other
hand, we can understand it as a personality trait that is defined based
on specific differences in how intensely and how often an individual
experiences situational gratitude. We can recognize the difference
between situational gratitude and dispositional gratitude on the basis
that situational gratitude depends on a specific event, while
dispositional gratitude represents a stable affective characteristic
that is mostly unaffected by occurring events (Alkozei, Smith,
Killgore, 2017).

In relation to adolescents and emerging adults, Froh et a. (2011)
spoke about gratitude as a key that can help adolescents escape the
negative influences of the present, which include too much emphasis
on wedth and materialism. Bausert, Froh (s.a) and Balthip,
Suwanphahu and McSherry (2022) also agree that it has an
important position in well-being, health care, and positive adaptation
of the adolescent. The fact that gratitude can cause an increase in
emotional well-being and social well-being even in adolescents was
confirmed in the work of Froh, Bono and Emmons (2010), with the
fact that it can later have a positive impact on their future. In a study
with a sample of university students by Mairean, Turliuc, and
Arghire (2018), trait gratitude was found to be positively correlated
with dimensions of psychological well-being. Gratitude is positively
related to positive parenting behavior, closeness between parents
and children, and dispositional gratitude of parents (Bausert, Ruscio,
Froh in Bausert, Froh, s.a.).

Although there is no single definition of forgiveness, several authors
agree that forgiveness is not the same as forgetting, excusing,
tolerating, reconciling, appeasing, or saying "l forgive you" (Kim,
Enright, Wong, 2022). However, this way of adjusting to people and
events has a positive impact on a person (Drébikova, 2012).

Most often, we can meet the distinction of forgiveness into
situational and dispositional. Situational forgiveness is forgiveness
from one person to another in specific contexts of interpersonal
injustices (Kim, Enright, 2016). In the case of dispositional
forgiveness, or otherwise called trait forgiveness, we are taking
about the tendency to forgive transgressions despite various
circumstances (Allemand et al., 2007). Dispositional forgiveness
differs from situational forgiveness in that dispositional forgiveness
occurs in a person who possesses the virtue of forgiveness (Roberts,
1995).

The relationship of these three constructs of positive psychology, i.e.
the relationship of dispositional forgiveness and dispositional
gratitude to well-being among Filipino adolescents, was followed by
Datu (2013), whose results confirmed that self-forgiveness,
situational forgiveness, and gratitude were significantly correlated
with well-being, with the most significant determinant of well-being
was gratitude. In a study by Fincham and May (2019) a significant
positive correlation between self-forgiveness and subjective well-
being was also found. Between the tendency to forgive and the
tendency to be grateful, in young adults, Kumar and Dixit (2014)
confirmed a significant positive relationship. In his work, the author
of Safaria (2014) found a positive correlation between dispositional
gratitude and happiness, which is considered an important aspect of
subjective well-being. However, no significant relationship emerged
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between forgiveness and happiness. This means that well-being is
associated with gratitude, but not with forgiveness, in college
students. However, in a study by Akhtar, Dolan and Barlow (2017)
situational forgiveness proved to be efficient in connection with
mental well-being feeling. In a study by Jang et a. (2016)
dispositional gratitude also showed a positive relationship with
school well-being, which includes cognitive and affective
components of well-being at school. The improvement of adolescent
school well-being may also be related to the reduction of
materialism (Jiang et a., 2016). The results about the positive
relationship between dispositional gratitude and well-being aso
agree with the work of Hill and Allemand (2011), where it was
found in a sample of adults that those who showed dispositional
gratitude and forgiveness had a higher level of well-being. Yao et al.
(2017) confirmed previous findings in that both interpersonal
dispositional forgiveness and intrapersonal dispositional forgiveness
are significantly related to adolescent subjective well-being.

1.1 Research problem and resear ch objectives

Considering the burden that adolescents and emerging adults
experience not only within their transitional period, but also with its
increase due to the emerging pandemic and neighboring war, we
decided to verify whether gratitude, forgiveness and well-being are
helpful for living a more meaningful and happy life of individual in
adol escence and emerging adulthood.

1.2 Research questions and hypotheses

H1: We assume that there is a positive relationship between the
level of experienced subjective well-being and the level of
dispositional gratitude in people from adolescence to emerging
adulthood (e.g. Bausert, Froh, sa; Safaria, 2014).

H2a: We assume that there is a positive relationship between the
level of subjective well-being and the level of overall dispositional
forgiveness in the period of adolescence to emerging adulthood
(Hill, Allemand, 2011; Akhtar, Dolan, Barlow, 2017).

H2b: We hypothesize that there is a positive relationship between
the level of subjective well-being and the level of dispositional self-
forgiveness in the period of adolescence to emerging adulthood
(Datu, 2013; Yao et d., 2017; Fincham, May, 2019).

H2c: We hypothesize that there is a positive relationship between
the level of subjective well-being and the level of dispositional
forgiveness of others in people from adolescence to emerging
adulthood (Yao et al., 2017).

H2d: We assume that there is a positive relationship between the
level of subjective well-being and the level of forgiveness of
situations in people from adolescence to emerging adulthood (Datu,
2013).

H3: We hypothesize that there is a positive relationship between the
level of dispositional gratitude and the level of overall dispositional
forgiveness in people from adolescence to emerging adulthood
(Kumar, Dixit, 2014).

Q1: Is there a relationship between the level of dispositional
gratitude and the level of individual domains of dispositiona
forgiveness in people in adolescence and emerging adulthood?
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1.3 Research file

The overall research sample consisted of 167 respondents aged 15-
25 (M = 21.32; SD = 2.64; Mdn = 22). Research participants
consisted of 67 (40 %) males (M = 21.48; SD = 3.04; Mdn = 22) and
100 (60 %) females (M = 21.21; SD = 2.35; Mdn = 21). Part of the
research were respondents in the period of adolescence and
emerging adulthood showing the highest level of education from
elementary school to higher education I1. degree.

1.4 Research procedure

We collected data for our research online through a questionnaire
battery during the months of February to March 2023. We worked
with the acquired data using the statistical program Jamovi 2.2.5.

1.5 Research methods

To determine subjective well-being, dispositional gratitude and
dispositional forgiveness in the period of adolescence and emerging
adulthood, we compiled the following test battery. To measure
subjective well-being, we used a short questionnaire with 5 items
rated on a 6-point Likert scale (0 = all thetime; 1 = sometimes; 2 =
less than half the time...) Five Well-Being Index (WHO-5) (WHO
Regional office for Europe, 1998). Respondents rated the items with
respect to the last two weeks. Items include e.g. "I felt active and
full of energy". Cronbach's alpha value reached 0.83. We used The
Gratitude Questionnaire-Six-Item Form (GQ-6) (McCullough,
Emmons, Tsang, 2002) to investigate specific differences in the
tendency to be grateful in everyday life. It consists of 6 items
evaluated on a 7-point Likert scale (1 = strongly disagree to 7 =
completely agree). An example of an item from the scale is, for
example: "I have so much in my life for which | can be grateful”.
Cronbach's alpha value is 0.71. We obtained the Slovak versions of
both questionnaires by trandating the items from the English
versions, according to the methodological manua for trandating
foreign language methodologies. We wused the Heartland
Forgiveness Scale (HFS) (Thompson et a., 2005) to measure
genera tendency to forgive. The respondent evaluates 18 items
using a 7-point Likert scale (from 1 = almost never applies; to 7 =
amost always applies). The items are situated in three dimensions —
the tendency to forgive oneself, the tendency to forgive other people
and the tendency to forgive uncontrollable situations. The dimension
of forgiving oneself includes e.g. item: “I am angry with myself for
the bad things | have don€’. In our work, we used the Slovak
adaptation of the questionnaire from Chlebcova and Greskovicova
(2019). Internal consistency for the entire questionnaire and
individual domains of the HFS questionnaire represents acceptable
values: HFS total dispositional forgiveness a = 0.81; HFS self-
forgiveness o = 0.66; HFS forgiveness of others a = 0.75; HFS
forgiveness situation a = 0.63. To verify the hypothesis H1, we used
the Pearson correlation, given the observed assumptions. We
confirmed hypothesis 1, and found a statistically significant weak to
moderately strong relationship between the level of experienced
subjective well-being and the level of dispositional gratitude. We
present the results from the correlation analysisin Table no. 1.

Table no. 1 The relationship between subjective
well-being and dispositional gratitude

Subjective well-being
r Sig.

Dispositional gratitude 0.30 <0.001

Note. N = 167, r = Pearson correlation coefficient
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We confirmed hypothesis H2a, as we found a statistically significant
weak relationship between subjective well-being and overal
dispositional forgiveness.

In hypothesis H2b, where we assumed the existence of a positive
relationship between the level of subjective well-being and
dispositional  self-forgiveness, we confirmed a statistically
significant weak to moderately strong relationship.

Furthermore, we hypothesized in H2c that there is a positive
relationship between the level of subjective well-being and
dispositional forgiveness to others. The existence of a relationship
was also confirmed in this case, as we found a significant positive
weak relationship between the level of subjective well-being and the
level of forgiveness to others. We aso used Pearson's correlation
coefficient for hypothesis H2d, where we confirmed the existence of
a datisticaly significant weak positive relationship between
subjective well-being and the dispositional forgiveness domain. We
present the results from the correlation analyzesin Table no. 2.

Table no. 2. The relationship between subjective well-being and
dispositional forgiveness

Subjective well- being

r Sig.
Total disposition forgiveness 0.29 <0.001
Dispositional self-forgiveness 0.30 <0.001
Dispositional forgiveness of others 0.17 0.015
Dispositional forgiveness of the
situation 0.21 0.003

Note. N = 167, r = Pearson correlation coefficient

We confirmed hypothesis H3, as we found a statistically significant
moderately strong relationship between the level of dispositional
gratitude and the level of total dispositional forgiveness.

Finally, we posed research question O1, where we focused on the
relationship between individual domains of forgiveness and
dispositional gratitude. By calculating Pearson's correlation
coefficients, we found statistically significant positive very weak
relationships between the level of dispositional gratitude and
dispositional self-forgiveness and dispositional gratitude and
dispositional forgiveness of the situation. We confirmed a
moderately strong statistically significant positive relationship
between dispositional gratitude and dispositional forgiveness. The
results of correlation analyzes are presented in Table no. 3.

Table no. 3 The relationship between dispositional gratitude and
dispositional forgiveness

Dispositional gratitude

r Sig.
Total disposition forgiveness 0.33 <0.001
Dispositional self-forgiveness 0.16 0.019
Dispositional forgiveness of others 0.38 <0.001

Dispositional
situation

forgiveness of the

0.21 0.003

Note. N = 167, r = Pearson correlation coefficient

2. DISCUSSION

The quality of life has been affected by stressful situations in recent
years, such as pandemic or war (e.g. Donker, Mastrotheodoros,
Branie, 2021; Bacikova, Janovska, 2022; Kurapov et al., 2022),
which is closely associated with mental hedth and well-being
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(World Hedth Organization Europe, 2005). The well-being of
adolescents also decreased, e.g. forced by isolation during the
pandemic, which later turned into isolation increasingly required by
adolescents (Sikorska et al., 2021).

The acquisition of adequate subjective well-being, characterized by
the experience of happiness, positive emotions and satisfaction with
life (Bradburn, 1969; Diener, 1984), aso depends on a person's
moral traits, the higher or lower level of which is reflected in his
level. One of the moral characteristics is dispositional gratitude,
which is reflected in addition to menta and physica hedth
(Alkozei, Smith, Killgore, 2017) and in adolescent relationships
within the family or peer group, which have a decisive position for
the period of adolescence (Bausert, Froh, sa; Walsh , 2020).

As part of our work, we verified the positive relationship between
subjective well-being and dispositional gratitude, which we assumed
based on the results of Safaria (2014). In addition, we pointed out
the fact that gratitude brings an optimistic outlook on life to an
adolescent (Bausert, Froh, et al.) and is aso afactor helping to avoid
the negative aspects of the present time (Froh et a., 2011). Our
results suggest that with an increase in the tendency to express
gratitude, a person's subjective well-being may increase during this
tumultuous period. If a teenager even shows gratitude, it can give
him a sense of meaning and fulfillment, which are necessary for
achieving adequate well-being (Kiivohlavy, 2004). Based on our
results, we believe that the development of gratitude in adolescents
could lead to avoiding pitfalls not only resulting from the
experienced life phase, but also from current events (Froh et a.,
2011). Besides, their life would have a happier and more contented
quality.

As another salutoprotective factor, we included dispositional
forgiveness, which reduces negative feelings such as anger or
anxiety (Toussaint et al., 2019; Kaleta, Mréz, 2022). We correlated
the level of subjective well-being with all domains of dispositional
forgiveness as well as with total dispositiona forgiveness, with
correlations showing positive statistical significance, although slight
variations in the strength of the relationship were demonstrated.

The assumption stated in hypothesis H2a about the existence of a
positive relationship between the level of subjective well-being and
the level of overall dispositiona forgiveness, based on the findings
of Hill, Allemand (2011), Akhtar, Dolan and Barlow (2017), was
confirmed to us at the level of aweak relationship. This means that
with a higher level of subjective well-being of people in the period
of adolescence and emerging adulthood, the degree of dispositional
forgiveness also increases. We confirmed hypothesis H2b about the
existence of a positive relationship between the measure of
subjective well-being and dispositional self-forgiveness, in which
we based the results of eg. Datua (2013), Fincham and Maya
(2019), on the basis of which we can conclude that higher subjective
well-being is associated with a person's tendency to forgive himself
for a certain offense he has committed. Similarly, in hypothesis H2c,
we confirmed the existence of a relationship between subjective
well-being and dispositional forgiveness to others, which is in
agreement with the findings of Yao et al. (2017) that an adolescent
who has proven to be more prone to reduce negative thoughts or
feelings towards the perpetrator, can also be characterized by a
higher experience of positive feelings, happiness and satisfaction
with one's life. We also confirmed the assumption H2d from the
work of Datu (2013) about the relationship between subjective well-
being and dispositional forgiveness of a situation at the level of a
weak relationship. Since adolescents, regardless of the complexity
of the times, encounter many conflicting situations during their
stormy period full of significant changes, the tendency to forgive the
situation can help them to experience a higher subjective well-being.
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In hypothesis H3, we confirmed a positive relationship between
dispositional gratitude and overall dispositional forgiveness, which
is consistent with the findings of Kumar and Dixit (2014).

As part of the statistical analysis, we correlated all three types of
forgiveness with gratitude. For research question O1, correlations
between dispositional gratitude and individual domains of
dispositional forgiveness, i.e. forgiveness of self, others, and
situation, were also shown to be statisticaly significant. We can
state that if ateenager is characterized by a higher tendency to show
gratitude, this can also be reflected in his tendency to forgive
himself, others and the situation.

3. CONCLUSION

In summary, the results of our research pointed to the fact that the
congtructs of positive psychology, i.e. dispositional gratitude and
dispositional forgiveness, contribute positively to experiencing
subjective well-being also among Slovak adolescents and emerging
adults.

There are also certain limitations in our work that could partially
distort the results of our research. This is a limitation in connection
with the Heartland Forgiveness Questionnaire, where within the
domain concerning dispositiona self-forgiveness and dispositional
forgiveness of the situation, the internal consistency we calculated
showed a lower value. Another limitation was our strict focus only
on subjective well-being. As part of future research, we would
therefore recommend focusing on other types of well-being in
connection with adolescents and persons emerging as adults, such as
e.g. psychologica well-being, social well-being or school well-
being, as well as other constructs, e.g. loneliness, use of social
networks. The results of our work could be implemented in practice
in the form of a certain intervention provided in the framework of
lectures, workshops or counseling, which would lead adolescents to
develop values based on gratitude and forgiveness. These two
constructs could thus help to maintain adequate subjective well-
being, which would enable the adolescent to smoothly transition into
adulthood. As part of the intervention, we would recommend putting
emphasis mainly on self-forgiveness, which could be helpful in
consolidating identity in this period of adolescence, when identity is
being formed (Macaskill, 2012). From our results, it can be assumed
that moral personality traits can have a positive impact on subjective
well-being.
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Abstrakt Hudobny material predstavuje v hudobno-vzdeldvacom
procese jeden zo zékladnych prostriedkov hudobnej komunikécie
medzi ucitelom a dietatom. Kontakt dietata s hudbou by mal
smerovat’ k vytvaraniu estetického vkusu a vztahu k hudbe. Této
Uloha Uzko slvisi préve s vyberom piesni, ktoré st zékladnym
hudobnym materidlom v  pociatoénej hudobnej vychove.
V predkladanom ¢lanku sa zameriavame na vyuzitie 'udovych a
umelych piesni v kontexte predprimarneho vzdelavania. Na zaklade
prieskumu zistujeme preferenciu uplatnenia F'udovej a umelgj piesne
v hudobno-vzdeldvacom procese predprimarneho vzdelavania v
jednotlivych regiénoch SR.

KPiacové slova LCudova piesefi, umeld pieseni, hudobné c&innosti,
hudobna vychova, predprimérne vzdelavanie.

1. UvoD

Piesent je najrozsirenej$i hudobny druh. Ide o , kratSiu vokalnu
skladbu pre sdlovy hlas, pripadne so sprievodom, vytvorenu na text,
vdcsinou na verSovo a stroficky viazany. Uplatihuje sa v rdznych
druhoch v ramci celych dejin Pudskej kultary. Svojim textom méze
vyjadrovat’ rdzne namety aj pocity ¢loveka (Zenkl, 1990, s.176). M&
bohatSiu melddiu aje rytmus sa spravidla viaze k ur¢itému metru
(Po§, 1961, s. 258). Hlavnym nositel'om hudobného obsahu piesne
je melodika vokalneho typu. Melddia vyrastd z danosti 'udského
hlasu a m& pregnantnd melodicki my3lienku. Starie piesiiové
Utvary vznikali prevazne v oblasti monofonickej hudby. Neskor sa
zaCal uplatiiovat’ typ vokalnej melddie s inStrumentédnym
sprievodom. Z formového hl'adiska sa piesenn obmedzuje vécsinou
na oblast’ tzv. piesiovych foriem — po¢nic vetou, cez sivetie k
malej dvojdielnosti, trojdielnosti, k piesiovym formam zlozenym, k
velkej dvoj a trojdielnosti. V praxi sa piesen triedi podla roéznych
kritérii. NajcastejSie vSak rozliSujeme piesne I'udové, umelé, sdlové
alebo viachlasé. Rovnako pozname rézne skupiny a Zanre piesni
podla ich $tylového a obsahového zamerania alebo uplatnenia
(BURLAS, 2006, s. 219).

2. PRIESKUM VYUZITIA LUDOVYCH A UMELYCH
PIESNI V PREDPRIMARNOM VZDELAVANI

Praca s piesiiou predstavuje v predprimarnom vzdelavani
najcastejSie pouzivani formu osvojovania si roznych kompetencii.
Ucenie sa znamych melédii prebieha najmé cez vokalne, rytmické,

instrumentélne, hudobno-pohybové, percepéné a
hudobnodramatické cinnosti. Cudové a umelé piesne rozvijaju
elementdrne hudobné schopnosti, zruCnosti a navyky deti
predskolského veku. Zaroven obsahuju rézne slova a frazy, ktoré
roz8iruju slovni zasobu deti. TaktieZ pomahaju rozvijat’ hudobné
vnimanie a schopnost’ rozliSovat' rézne hudobné prvky. Mnohé
detské piesne maji nielen poucny, ale aj zabavny text, vd’aka ¢omu
mozu zlepsit' naladu a uvolnit’ napétie v kolektive.

2.1 Ciel prieskumu

Ciel'om prieskumu bolo zistit’ aktualny stav vyuzivania 'udovych a
umelych piesni v predprimarnom vzdeldvani vo vokénych,
inStrumentalnych,  pohybovych, percepénych a  hudobno-
dramatickych ¢innostiach. Vzhladom na uvedeny hlavny ciel
prieskumu sme s stanovili ¢iastkové ciele:

= zistit, ktoré piesne ugitelia preferuju v hudobno-vzdeldvacom
procese,
= zistit', aky druh piesne deti uprednostiiuju.

2.2 Prieskumné otazky

Na zédklade prieskumného ciela sme si niekol’ko

prieskumnych otézok:

vytyeili

1. Aka je periodicita vyuzivania I'udovych a umelych piesni v
materskych skolach?

2. 'V ktorych cinnostiach uditelia najviac vyuzivaji ludové a
umelé piesne?

3. Aky druh piesne maju deti v obl'ube?

4. Ktorych interpretov detskych popularnych piesni preferuju
ucitelia vo svojeg préci?

2.3 Metddy prieskumu

Na dosiahnutie vymedzeného ciel’a sme v prieskume pouzili metodu
dotaznika. Podstatou dangl metddy bolo ziskanie informécii o
vyuzivani 'udovych a umelych piesni v predprimarnom vzdelavani.
Na zéklade stanoveného prieskumného ciela a otdzok sme vytvorili
dotaznik, ktory pozostaval z troch ¢asti. Vstupnu &ast’ tvorila
hlavicka s oslovenim respondentov a ich oboznamenie sa s cielom
prieskumu. Sucastou tejto Casti boli informacie o anonymite

65



GRANT journal
ISSN 1805-062X, 1805-0638 (online)

EUROPEAN GRANT PROJECTS | RESULTS | RESEARCH & DEVELOPMENT | SCIENCE

dotaznika a spdsobe jeho vyplhania. Druhd &ast dotaznika
obsahovala uzavreté a polootvorené otazky. Zaver dotaznika tvorilo
pod’akovanie.

Pri analyze a vyhodnocovani dotaznika sme vyuZili percentudne
vyjadrenie vysledkov.

2.4 Prieskumny stbor

Prieskumny subor tvorili ucitelia materskych $k6l zo Zapadného,
Stredného a Vychodného Slovenska. Do prieskumu sa zapgjili
respondenti z okresov PreSov, Galanta, Namestovo, Michalovce,
Piestany, Sabinov, Bratislava, TrebiSov, Senec, Zilina, Trnava,
Dolny Kubin, Bratislava, Nitra, Sal'a, Poprad, Puchov, Prievidza,
Pezinok, Komérno, Kysucké Nové Mesto, Spisska Nova Ves,
Bardejov, Levice, KoSice, Zvolen, Krupina, Zilina, Trebisov,
Partizanske, Malacky, Ruzomberok, Cadca, Hlohovec, Luéenec,
Trencin, Povazska Bystrica, Byt¢a, Vranov nad Toplou, Banska
Bystrica, Brezno, Stara Lubovna, Liptovsky Mikulas, Roznava,
Martin, Snina, Dunajska Streda, Zarnovica, Skalica, Myjava, Senica

2.5 Organizacia a priebeh prieskumu

Planovanie prieskumu a vytvorenie dotaznika k dangj téme sme
uskuto¢nili v obdobi od aprila do juna 2022. Realizacia hlavnej fazy
prieskumu sa zacala v auguste 2022 a trvala do decembra 2022.
Pocas tohto obdobia sme rozposlali dotazniky ucitel'’kdm pdsobiacim
v materskym &kolach v réznych okresoch Slovenska. Od januara
2023 prebiehala interpretacia zisteni a spracovanie zaverov.

2.6 Analyzaainterpretécia vysedkov prieskumu

Pri analyze a interpretécii vysledkov sme sa zamerai na
vyhodnotenie informacii, ktoré sme ziskali pomocou dotaznika. S
vyhodnotenim prindSame g odpovede na vymedzené prieskumné
otazky.

Vyhodnotenie dotaznika

Zber dat prebiehal elektronicky, pri¢om odkazy na dotaznikovy
formular boli rozosielané prostrednictvom e-mailov — metddou
stratifikovaného vyberu. Pri vytvérani vyskumneg vzorky sme
oslovili respondentov z roznych regionov Slovenska, aby mali
vysledky celonarodny charakter. Dotaznik vyplnilo celkovo 161
respondentov pdsobiacich v materskych skolach v roznych okresoch
Slovenska. Nezaznamenali sme Ziadne nelplné vyplnenie
formul&rov. Vyhodnotenie ziskanych Gdajov prebiehalo na zéklade
percentua neho vyjadrenia vysedkov.

Prvé $tyri polozky dotaznika zistovali pohlavie respondentov, dizku
ich praxe, miesto aokres vykonu prace. Do prieskumu sa zapgjili
vyluéne Zeny s rozliénou dizkou praxe. Zigtili sme, Ze zo 100%
respondentiek méa 50% za sebou 0 az 10 rokov pedagogickej praxe.
33% opytanych uviedlo diZku praxe od 11 do 20 rokov. Len 17%
uciteliek uviedlo dizku praxe od 11 do 20 rokov. Vi&ina
respondentiek pdsobi v dedine (60%) a 40% opytanych vyucuje v
meste.

Zéapadne Slovensko

Polozka & 5 (Graf 1) zistovala, ako &asto uitelia MS vyuzivaja
piesne v ramci hudobno-vychovného procesu pocas jedného tyzdia.
Z grafu vyplyva, Ze 72% (44) respondentiek vyuZiva piesne
pravidelne viackrat do tyzdna, pricom 20% (12) uciteliek pracuje
Spiesiiami len 1x tyZzdenne. 8% (5) opytanych uplatituje pieseti 2x
do tyzdna.

Vol. 12, issue 01

8%
72%

= 1-krat =2-krat = Viackrat

Graf 1 Vyuzivanie piesni v hudobno-vychovnom procese

V polozke ¢. 6 (Graf 2) nas zaujimalo, aké piesne preferuju
respondentky vo svojef préci. Zgrafu vyplyva, Ze
najpreferovangjSou je 'udova pieseit. Tuto moznost’ oznadilo 56%
opytanych respondentiek. 44% ucitelick preferuje vo svojej praci
skor umelé piesne.

44%
56%

= Tudova pieseil Umela piesen

Graf 2 Preferencia piesne

Polozka €. 7 (Graf 3) zistovala, v ktorych hudobnych ¢innostiach
ucitelia najCastejSiec  vyuzivajio ludové piesne. V uvedenom
spracovani vysledkov moZno badat ur¢itd vyvazenost v oblasti
jednotlivych  hudobnych  ¢&innosti. Zgrafu  vyplyva, Ze
najpreferovangjSie st hudobno-pohybové arytmické cinnosti (24%).
Iba 7% opytanych pracuje sludovou piesiiou pocas percepénych
¢innosti.

0,
9% 24%
“l

21%
15% 79,

= Rytmické ¢innosti
Vokalne ¢innosti
Percepéné ¢innosti
In$trumentalne ¢innosti
= Hudobno-pohybové &innosti
= Hudobno-dramatické &innosti

Graf 3 Vyuzitie F'udovej piesne v hudobnych ¢innostiach

Polozka ¢. 8 (Graf 4) naopak skumala, v ktorych hudobnych
¢innostiach ucitelia najCastejSie vyuzivaju umelé piesne. V tgjto
oblasti st umelé piesne nagjviac vyuzivané v hudobno-pohybovych
(25%) a vokalnych ¢innostiach (19%).
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1% 17%

11% 17%

= Rytmické &innosti

= Vokalne ¢innosti

= Percepéné Cinnosti
InStrumentalne ¢innosti

= Hudobno-pohybové &innosti

= Hudobno-dramatické &innosti

Graf 4 Vyuzitie umelej piesne v hudobnych ¢innostiach

Polozka ¢. 8 (Graf 5) zistovala, aky druh piesne maju deti v obl'ube.
Podl'a 65% respondentov deti preferuju skér umeli piesen. 35%
oznacilo moznost’ 'udovej piesne.

35%

65%

= Tudova pieset  ® Umela pieseil

Graf 5 Obl'ibenost’ piesni u deti

V poslednej polozke dotaznika (Graf ¢. 6) sme sa zamerali na
interpretov detskych piesni. Z grafu vyplyva, Ze najpreferovanejSim
interpretom je Miro Jaro$. Uvedeného interpreta oznacilo celkovo
55 opytanych respondentov z oblasti Zapadného Slovenska. Dalej sa
VO vd¢Sej miere objavuje Spievankovo, Smejko a Tanculienka ¢i
Fihatralda

j2212

15

55

24

= Miro Jarod = Spievankovo = Fiha-tralala Smejko a tanculienka
= Dudovd piesen = Ujo Tubo = Dithalka = Noga a Sknicany
= Tarajko a popletajka = Kandrddovel = Kollirova = Maliny Jam
= Paci Pac = Viktor Peter Nagy
Graf 6 Interpreti detskych piesni
Stredné Slovensko
V oblasti Stredného Slovenska (Graf 7) sme z odpovedi

respondentiek zistili, Zze 79% (32) uditeliek vyuziva piesne viackrat
do tyzdia. Zvysnych 21% (8) pracuje s piestiou 2x tyzdenne.

Vol. 12, issue 01

0%
21%

=

79%
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= Viackrat

Graf 7 VyuZivanie piesni v hudobno-vychovnom procese

Pri polozke ¢. 6 (Graf 8) mozno konstatovat’, Ze umela piesen sa
V tejto oblasti Slovenska objavuje tesne za 'udovou piesiou. 52%
respondentiek uviedlo, Ze pri préci s det'mi vyuziva viac Fudové
piesne. 48% uciteliek oznacilo umelu piesen.

0,
48% 520

= Cudovd piesen = Umela piesen

Graf 8 Preferencia piesne

V ramci polozky ¢. 7 (Graf 9) sme zistili, ze I'udové piesne sa
najCastejSie vyuZivaju v spojitosti s hudobno-pohybovymi (27%),
rytmickymi  (26%) avokalnymi &innostami (25%). Minimum
uditeliek ich vyuziva pri hudobno-dramatickych (7%) a percepénych
(4%) ¢Cinnostiach.

7%
26%
27% ‘.
| 4
1% ,,, 25%
= Rytmicke ¢innosti
= Vokalne &innosti

= Percepéné Cinnosti
InStrumentalne ¢innosti

= Hudobno-pohybové ¢innosti

= Hudobno-dramatické ¢innosti

Graf 9 Vyuzitie 'udovej piesne v hudobnych ¢innostiach
V polozke ¢. 8 (Graf 10) respondentky uviedli, Ze najCastejSie
uplatiiuji umelt pieseni pri hudobno-pohybovych (23%), rytmickych
(20%) ahudobno-dramatickych (18%) ¢innostiach. Minimum
uciteliek (9%) s ou pracuje pocas percepénych ¢innosti.
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Graf 10 Vyuzitie umelej piesne v hudobnych ¢innostiach

Pri polozke ¢. 9 (Graf 11) vyplynulo, Ze v oblasti Stredného
Slovenska deti predskolského veku preferuju jednak Tudovu (50%),
ako aj umeld (50%) piesen.

50% 0%

= Cudova pieseii = Umela piesefl

Graf 11 Obl'ibenost’ piesni u deti

V polozke €. 10 (Graf 12) sme z odpovedi respondentiek zistili, Ze
najoblibenej$imi interpretmi v oblasti Stredného Slovenska sii Miro
JaroS (31 respondentiek) a Smeko aTanculienka (13
respondentiek). Dalej sa objavuje Fiha-tralala, Spievankovo &
vSeobecne 'udova piesen.

]1|121

A

= Miro Jaro& = Spievankovo = Fiha-tralala Smejko a tanculienka
» Iudovi pieseit « Dithalka = NogaaSkricany = Fidlikanti

= Murko = Simsala = Kollarove = Paci Pac

* Viktor

Graf 12 Interpreti detskych piesni
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Vychodné Slovensko

Odpovede respondentiek z oblasti Vychodného Slovenska (Graf 13)
opit’ poukazuji na &asté vyuZzivanie piesni v prostredi MS. Z grafu
vyplyva, Ze 72% (43) respondentiek pracuje s piestiami viackrat
pocas tyzdia, 27% (16) aspofi 2x tyzdenne a 1% (1) opytanych
vyuziva tiito moznost len raz do tyzdna.

1%
.27%
72%
= 1-krat = 2-krat = Viackrat

Graf 13 Vyuzivanie piesni v hudobno-vychovnom procese
Pri polozke ¢. 6 (Graf 14) uviedlo az 87% respondentiek, Ze pri
svojej praci vyuziva viac ludovu piese. Umela piesent (13%) je
v tejto oblasti Slovenska vyuzivanad menej.

13%

N

87%

= Tudova pieset = Umela pieseil

Graf 14 Preferencia piesne

Pri polozke ¢. 7 (Graf 15) vyplynulo, ze vokalne (30%) a hudobno-
pohybové Cinnosti (28%) si najcastejSie vyuzivané pri aktivitach s
I'udovou piestiou. Iba 6% uciteliek s nimi pracuje pri percepcnych
¢innostiach.

11% 15%

28% .‘b 30%

10% @94
= Rytmické &innosti
= Vokalne ¢innosti
= Percepéné Cinnosti
InStrumentalne ¢innosti
= Hudobno-pohybové &innosti
= Hudobno-dramatické &innosti

Graf 15 Vyuzitie 'udovej piesne v hudobnych ¢innostiach

Z odpovede respondentiek (Graf 16) sme zistili, Ze umela piesen sa
najCastejsie objavuje v spojitosti s rytmickymi ¢innostami. Uvedent
moznost’ oznatilo 22% ugiteliek. Dalej je z grafu zndme, Ze vokéane
(20%) ahudobno-pohybové Cinnosti (20%) su taktieZ preferované
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pri praci s umelou piesiiou. Na poslednom mieste sa opat’ umiestnili
percepéné ¢innosti (13%).

9%

22%

20%

20%

16%
13%
= Rytmické ¢innosti
= Vokalne ¢innosti
Percepéné Einnosti
Instrumentalne &innosti
= Hudobno-pohybové &innosti
= Hudobno-dramatické &innosti

Graf 16 Vyuzitie umelej piesne v hudobnych ¢innostiach
V polozke ¢. 9 (Graf 17) vyplynulo, Ze najoblubenej$im druhom

piesne pre deti predskolského veku je umela piesenn. Tito moznost’
uviedlo 59% respondentiek. 41% opytanych oznacilo 'udovu piesen.

41%

59%

= Fudova pieset = Umela pieseil

Graf 17 Obl'ibenost’ piesni u deti

V oblasti Vychodného Slovenska (Graf 18) deti predskolského veku
najviac preferuju interpreta Mira Jarosa (30 respondetov). Dalej
maji deti voblube Tludové piesne (20 respondentov) ¢&i
Spievankovo. Uvedent moznost’ uviedlo 13 respondentov.

2|1|1.'|

20

= Fiha-tralala

= Miro Jarod = Spievankevo Ujo Pubo

= Ludova piesed = Smejko a tanculienka = Diihalka =Noga a Skricany

= Fidlikanti = Kollarovel = Kandradovel = Tirajko a Popletajka

= Paci Pac Peter Nagy

Graf 18 Interpreti detskych piesni

I nter pretacia prieskumnych otédzok
Na zéklade prieskumu sme dospeli k nizsie uvedenym zisteniam.

Prieskumna otazka €. 1: ,,Ak4 je periodicita vyuZzivania l'udovych
aumelych piesni v materskych Skolach?

Ulohou nagho prieskumu bolo zmapovat, ako &asto zapajaju
respondenti do hudobno-vychovného procesu ludové aumelé
piesne. Na zaklade zistenych informacii mozno konstatovat, ze
vécsina uditeliek, nezavisle od oblasti, v ktorej pdsobia, pracuje s
piesiami viackrat do tyzdna. Iba male percento opytanych vyuZiva
piesne raz tyzdenne. Z vysledkov prieskumu vyplynulo, ze uéitelia v
dostato¢nej miere vyuZivaju ludové a umelé piesne pri rozvijani
hudobnosti deti predskolského veku.

Prieskumna otiazka €. 2: ,)V ktorych ¢innostiach ucitelia najviac
vyuzivaju Pudové a umelé piesne?

V oblasti Zapadného Slovenska dominuje praca s'udovou piesiiou
najma pri hudobno-pohybovych arytmickych ¢innostiach. Umelé
piesne maju dostato¢né zastupenie Vv hudobno-pohybovych a
vokalnych ¢innostiach Na Strednom Slovensku sa I'udové piesne
najlastejSiec  vyuZivaju v spojitosti - srytmickymi  avokanymi
¢innostami. Umelé piesne sa najCastejSie uplatiiuji pri hudobno-
pohybovych, rytmickych ahudobno-dramatickych —Einnostiach.
V oblasti Vychodného Slovenska sme zistili, ze umela piesen sa
najcastejSic  objavuje v spojitosti - srytmickymi,  vokanymi
a hudobno-pohybovymi ¢innostami. Naopak 'udové piesne ucitel’ky
preferuj prevazne pri praci svokanymi ahudobno-pohybovymi
¢innostami. Je zaujimavé, ze takmer vsetky respondentky iba vel'mi
ojedinele pracujl spiesiami pri  percepénych & hudobno-
dramatickych cinnostiach. Na ziklade realizovaného prieskumu
moZeme skonStatovat, Ze vyuZitie piesni ma v uvedenych
¢innostiach ustupujucu tendenciu.

Prieskumna otazka €. 3: ,, Aky druh piesne maju deti v obl'ube?“
Odpovede respondentiek z celého Slovenska poukazali na to, ze
véagsina z nich preferuje pri préci sdetmi najmi ludové piesne.
V dostato¢nej miere v8ak zapajaji do hudobno-vychovného procesu
aj detské populdrne piesne. Naopak u deti je viac preferovaneSou
umeld piesen. Zisteny fakt moézeme pripisat’ skutocnosti, ze deti
predskolského veku sO0 vsGlasnosti viac zdatnejSie pri
pouZivani informa¢no-komunikaénych technologii.

Prieskumna otazka €. 4: ,Ktorych interpretov detskych
populéarnych piesni preferuju uditelia vo svojej praci?«

Prevazne sa najCastejSie vo vsetkych oblastiach Slovenska medzi
interpretmi detskych populéarnych piesni objavoval Miro Jarog. Dalej
respondenti uvadzali Spievankovo, Fiha Traaa, Smeka
a Tanculienku, Duhalku, Uja Cuba ¢i vSeobecne I'udové piesne.

3. ZAVER

Vyuzitie Fudovych a umelych piesni ma v predprimarnom
vzdeldvani mnoho vyhod. Piesne sii vynikajicim nastrojom na
rozvoj jazykovych schopnosti, paméti a rytmickych zrucnosti u
deti. Cudové piesne maji ¢asto jednoduché melddie a texty, ktoré si
deti dokazu Tahko zapamitat a zaspievat. Tymto spdsobom
podporujeme ich pamét’ a schopnost’ opakovania, ¢o je dolezité pre
rozvoj jazykovych zruénosti. Okrem toho, l'udové piesne zvycajne
odréazaju kultarny kontext a mézu pomoct’ detom lepsie porozumiet
svojmu dedi¢stvu a tradicidm. Umelé piesne mozu deti zaujat
svojou melddiou, rytmom a textom, ktory Casto obsahuje
jednoduché slovéa a frazy. Tymto spdsobom sa rozvija ich jazykova
zruénost, slovna zasoba av neposednom rade g hudobné
schopnosti. Pri pouZivani Tudovych a umelych piesni v
predprimarnom vzdelavani je doleZité, aby pedagogovia vytvérali
prijemné a podporujice prostredie, v ktorom deti mdzu aktivne
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spievat a vyjadrovat sa cez hudbu. , Pocas plnenia vopred
stanovenych vychovno-vzdeldvacich cielov sa teda nemusime
opierat len o vhodnost zvolenych vyucovacich metod, ale mézeme sa
sustredit aj na vytvorenie pozitivnej edukacnej klimy. Tym
dosiahneme, Ze jednotlivé vzdelavacie indtitGcie nebudl iba
miestom, kde diefa nadoblda vedomosti a kompetencie, ale aj
miestom s dobrym citovym zazemim, ktoré mu tak vytvara vhodné
prostredie pre jeho dalSiu vzdelavaciu cinnost. “ (Hubinska, 2019, s.
282). V takom prostredi méze interakcia s piesfiami zlepsit
emocionalny vyraz deti a posilnit’ ich sebavedomie. Cudové a umelé
piesne zarovenn podporuji rozvoj jazykovych, hudobnych a
emocionalnych zru¢nosti u deti. Dokazuje to & realizovany
prieskum, v ktorom sme poukézali na aktudlny stav vyuZivania
udovych aumelych piesni v prostredi materskych &él. Ulohou
prieskumu bolo zmapovat, ako ¢asto zapajaji ucitel’ky do hudobno-
vychovného procesu 'udové a umelé piesne. Na zaklade ziskanych
odpovedi od respondentiek, sme dospeli k zaveru, Ze najvacsi
vyskyt vyuzivania Pudovych piesni sa objavuje u uéitelick MS na
Zapadnom aVychodnom Slovensku. Naopak u deti predskolského
veku su preferovangiSe umelé piesne vo vSetkych oblastiach
Slovenska. Zisteny fakt moézeme pripisat skutoCnosti, ze deti
predskolského veku sl vsulasnosti viac zdatnej§ie pri
pouzivani informaéno-komunikaénych technoldgii (vyuzitim IKT na
primarnom stupni sa blizSie zaoberala Hubinskd, Z. Innovative
didactic tools and classica music in children's musical physical
activities as part of their dance training at primary schools of arts. In
Ad Alta 2018. p. 93-96). Taktiez nads zaujimalo, v ktorych
¢innostiach ucitelia najviac vyuzivaji l'udové a umelé piesne. Zistili
sme, Ze najvyraznejSie zastipenie maji 'udové a umelé piesne v
hudobno-pohybovych, rytmickych a vokalnych ¢innostiach. V rdmci
vyuZzitia hudobno-dramatickych apercepénych &innosti sa objavuje
ustupujica tendencia. V prieskume sme sa zameradi g nha
preferenciu interpretov detskych piesni. Najc¢astejSie vo vSetkych
oblastiach Slovenska medzi interpretmi objavovali Miro Jaros,
Spievankovo, Fiha Tralala, Smejko a Tanculienka, Dthalka, ¢i Ujo
Lubo.

Zdroje

1. BURLAS, L. 2006. Formy a druhy hudobného umenia. Zilina:
Zilinsk& univerzita, 2006. 306 s.

2. HUBINSKA, Z. 2018. Innovative didactic tools and classical
music in children’s musical physical activities as part of their
dance training at primary schools of arts. In Ad Alta 2018, p. 93-
963.

3. HUBINSKA, Z. 2019. Eduka¢na klima a jej vplyv na vyudovaci
proces v tane¢nom odbore na zakladnych umeleckych Skoléach.
In Sovenska hudba: revue pre hudobnu kultdru, rog. 45, ¢. 3. s.
282-287. ISSN 1335-2458.

4. POS, V. 1961. Nauka o hudebnich forméch. Praha Stétni
hudebni vydavatelstvi, 1961. 292 s.

5. ZENKL, L. 1990. ABC hudebnich forem. Praha: Béarenreiter,
1990. 258 s. ISBN 9788086385334.

Vol. 12, issue 01

70



GRANT journal
ISSN 1805-062X, 1805-0638 (online)

EUROPEAN GRANT PROJECTS | RESULTS | RESEARCH & DEVELOPMENT | SCIENCE

Vol. 12, issue 01

COVID-19 Pandemic — ItsImpact and Implicationson HR Activitiesin a

Transitional Economy

Jozsef Podr?

Arnold Téth?

Botond Géza K dlman®
Zsuzsanna Szeiner*

13 Selye University, Ul. Hradna 21, 945 Komarno, Slovakia; poorj @ujs.sk

2 Budapest Business School; 1149 Budapest, Buzogény u. 10-12.; toth.arnold@uni-bge.hu

% Kodolanyi Janos University, Frangepan utca 50-56., 1139 Budapest, Hungary; kalman.botond.geza@kodolanyi.hu
4 J. Selye University, Ul. Hradn& 21, 945 Komarno, Slovakia; szeinerzs@ujs.sk

Grant: VEGA 1/0688/21
Nazev grantu: Empl oyment strategies
Oborové zaméteni: AE - Rizeni, sprava a administrativa

© GRANT Journal, MAGNANIMITAS Assn.

Abstract The pandemic caused by the SARS-CoV-2 virus
fundamentally shook the global and EU economy, which had very
Serious socio-economic consequences. The coronavirus pandemic
affects everyone all over the world. After the first European diseases
caused by COVID-19, the KoronaHR research group was
established with the collaboration of its researchers with the
cooperation of severa universities, the main goals of which is to
monitor the changes in the human resources (HR) management
practices of the domestic corporate/institutional sphere caused by
the coronavirus. The first phase of our online survey was conducted
between June 12 and July 31, 2020, followed by the second phase
between August 1 and November 15, 2020, while the third survey
round was conducted between March 1 and April 20, 2021. In this
study, we sought answers to, among other things, what challenges
human resource management faced, and how traditiona HR
functions were transformed during the pandemic.

Keywor ds Covid-19, transitional economy, HRM, retention

1. INTRODUCTION

The coronavirus pandemic ended one of the longest periods of
continuous growth in economic history in 2020. The resulting
recession differs from previous ones, as it was not caused by
overproduction, over-lending or loss of investor confidence (Li et a.
2021; Strauss-Kahn 2020). For this reason, it would be difficult to
say how long this rise would have lasted without the pandemic. Itis
only probable that it will not be for a long time, since the report of
the World Health Organization (WHO 2019) was published in the
fall of 2019, in which experts predicted an impending pandemic and
also drew attention to the fact that the world is not prepared for it at
all. However, in the history of the economy, before COVID-19,
there was no pandemic that forced almost every country in the world
to a globa economic shutdown of this magnitude. Bird flu was not
as serious as COVID-19, and the much more virulent Ebola has
always been localized, and the world was not so globalized during
previous pandemics either. But even the 1918-1920 pandemic
caused by the much talked about Spanish flu did not have the same

impact as the current one. In the past, the failure of the financial
system typically caused a global crisis and general recession due to
overproduction and over-lending (Shaikh 2011), but now limited
reproduction has become permanent. In addition to its many
consequences, the pandemic has significantly changed the role and
tasks of human resource management (HR). Thisareaisanalyzed in
this chapter based on the results of an extensive Hungarian
questionnaire survey. When processing the collected answers, we
focused on the functiona transformation of human resources
management (HR) and examined the relationship between the HR
answers and the individual measures and the companies
implementing them.

2. LITERATURE REVIEW

A pandemic always causes a long-term recessive effect on the
economy. A problem is caused by the deterioration of the state of
health and the conseguent loss of production, partly by the rising
health costs and partly by the anti-pandemic measures to be taken.
The restrictions also had an immediate impact on the labor market:
unemployment increased, and remote work became more common.
The working hours of many employees and their wages were
reduced proportionally, and many were also laid off. There were
significant inequalities between those who lost their jobs and thus
their income and those who continued to work at home, while also
receiving their usual salary. The dismissals are the literature data
(Adams-Prasd et a. 2020), they primarily threaten employees who
cannot perform at least 40 percent of their tasks remotely. Primarily,
these employees and employees with fixed-term employment
contracts were dismissed, while the others were sent to
telecommute.

The resulting labor market effects showed significant differences by
economic sector. According to the results of a survey examining the
effects on the SME sector conducted by the research group of the
Budapest University of Economics (BGE) (Budapest LAB 2020),
the crisis primarily affected companies that were aready in an
unfavorable situation before the pandemic. At the same time, 5
percent of businesses reported an increase. According to the survey,
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the three most common labor measures were vacations, reduction of
working hours and teleworking. However, the crisis did not advance
innovation, even though it could have become its engine. The
biggest loser of the crisis was accommodation and catering, based
on both domestic and foreign literature data (Larcker 2020; Pulay
2020; Shen et al. 2020). And the biggest winners are the companies
that were able to adapt to the changed circumstances. Such were
organizations dealing with online trade or able to switch to it, IT
companies and manufacturers of pharmaceuticals and hygiene
products, logistics and delivery companies, and food retailers
(Forbes 2020; Perger et al. 2020).

Consequences of the pandemic are challenging the shareholder-
centric governance model that has guided boards and business
leaders for decades. The inclusion of the perspectives and opinions
of the interested parties, especially the employees, in the supervision
and decision-making processes came to the fore. It must also be
shown that the company performs well for all stakeholders (Paine
2020). The essence of the so-called short-term-long-term paradox is
that there is an opposition between the evolution of shareholder
wealth and the long-term survival of the organization (Beech et al.
2004; Dundon and Rafferty 2018). Organizations that are overly
focused on reducing short-term risks and have implemented
excessive downsizing have lost the ability to quickly restart the
knowledge capital of employees and ultimately, often alarge part of
their customers and markets (Malatyinszki 2015; Kaufman 2014).
Given that the ideas of investors and decisions aimed at maintaining
continuous business operations are usually at odds with each other,
solutions that reduce costs in such a way that as many jobs as
possible be preserved are definitely needed. An ideal example of
thisisthe transition to remote work.

The typical first reaction to the previous crisis of 2008-2009
worldwide was the downsizing, since the workforce accounts for
more than 50 percent of the organization's costs (Gerhart et al.
2020). The number of employees can be reduced more easily than
the range of physical assets, o it is understandable that downsizing
is an early and quick cost-cutting option for organizations (Cascio
2002; Gerhart and Trevor 1996). However, the financia benefits are
not clear, as market responses are generaly negative in the long
term (Brauer and Zimmermann 2019). Investment decisions are
often made with a shorter than optimal horizon (Dundon and
Rafferty 2018; Souder et a. 2016), and the same less-than-adequate
short-term thinking guides organizational leaders when making
downsizing decisions.

To solve the economic problems caused by the pandemic, of course,
money is needed; however, it should no longer be invested in
production, nor should it be spent on aid, but rather on the protection
and development of jobs and human capital (Fonseca et a. 2019;
Lee et al. 2010; Schumpeter 1939; Malatyinszki 2007). It is no
coincidence that in Hungary, government-level measures also
primarily serve to protect health and jobs (MTI 2020a, 2020b). At
the company level, the same tasks are the responsibility of HR.
Several authors (Bobby et al. 2020; George and George 2020)
believe that in addition to the usual and well-established measures,
new solutions have also appeared, and have even taken on a central
role, which HR professionals have specificaly adapted to the
pandemic as a root cause. This also indicates that the extraordinary
situation caused by the pandemic has led to such a structural change
(Spencer 2020). It has necessitated HR policies and regulations that
reduce workload and improve the quality of work.

In the dituation caused by the crisis, the set of necessary
competencies has changed, which it can show a different picture
depending on the sector (Grotte, Patd, Hollosy Vadasz, 2021)
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The role of HR has become particularly important in these situations
(Torrington and Hall 1987; Ulrich 1998; Amstrong 1999) because,
among other things, due to the closures, the COVID-19 also brought
to the surface significant inequalities in the labor market. These
include gender inequalities (Landivar et a. 2020) or income
differences (Blundell et al. 2021), which ultimately affect each
individual personally; therefore, HR has a key role in their solution
(Butterick and Charlwood 2021). The mentioned inequalities are
partly supported by the theories and practices of HR, which
encourage and enable the inclusion of work as a commodity in
economic calculations. Employees whose jobs were managed on
this basis suffered disproportionately from the effects of the
pandemic (Berman et al. 2021; Troger 2021). This could happen
even if an HR strategy worked well in principle, but was not
properly adapted to individual needs, such as dealing with the care
of children who stay at home.

The pandemic's significant aterations have had a significant impact
on human resources management. Companies should focus their
efforts, in conjunction with HR professionals, on facilitating change
and driving people transformation, implementing flexible working
arrangements, and depending on new, cutting-edge technologies
(Nutsubidze and Schmidt 2021). It was discovered that there are six
main obstacles that need to be dealt with, including those related to
finances, human resource management, support systems and
processes, marketing, crisis management, and other issues
(Salamzadeha and Danab 2020). The socioeconomic climate of
Hungary and the HRM practices of foreign-owned businesses were
both examined the research (Balawi and Wachira 2021). The study
found that preserving local norms in the host country while
managing personnel effectively and efficiently posed a significant
issue due to the growth of FDIs and multinational corporations in
Hungary.

The extent to which HR can be held responsible for these
inequalities was also a question raised in the literature (Winton and
Howcroft 2020). It is possible to demonstrate HR's responsibility for
any inequality that is the result of a flawed personnel policy (e.g.,
layoffs carried out on the recommendation of the HR department).
At the same time, the responsibility cannot be exclusive. In the
event of a pandemic, it leads to the rapid worsening of aworker who
appears sick at work (Bland and Kelly 2020). Working conditions
independent of HR (low pay, limited independence and job
insecurity) also contribute to the development of inequalities
(Chandola and Zhang 2018). Even before the COVID-pandemic,
workplace stress was a significant challenge, the many triggering
factors of which have now been expanded by four more: the fear of
loss of income and job, as well as the fear of contagion at work, as
well as the forced increase in the frequency of working from home.
Remote work not only reduces operating costs, but also enables
more flexible and efficient work (Harpaz 2002). However, it also
has many disadvantages, most of which result from the disruption of
the balance between work and private life (Moran 2020), such as the
blurring of work time and leisure time, as well as the resulting
family conflicts (Vaganay et al. 2016). Determining the firm's
primary goals, analyzing the available human resources, taking HR
capabilities into account, and calculating the amount of HR the
organization needs, make sure there is enough infrastructure to
finish jobs, deciding on the HR governance plan (Ichsan et al. 2020).
The goa of a study was to determine how socially responsible
human resource management (SRHRM) affected workers' concerns
about outside risks during the COVID-19 pandemic. The researchers
found that employees faced risks to their safety and employment
(He et a. 2022). Thereis solid support for the claim that employee
centered HRM strategies have a significant impact on employee
welfare (Agarwal 2021). The COVID-19 pandemic and HRM
intersect in a way that is best understood by looking at sustainable
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HRM, which draws on the triple bottom line components of the
economic, environmental, and socia pillars of sustainability (Liang
etal. 2022).

During the pandemic, health and safety tasks became the focus of
HR (Caligiuri et a. 2020). The new approach places the customer at
the center of all its decisions and actions (Savi¢ 2019). Due to the
nature of the pandemic attacking human resources, HR activities
related to health protection have also come to the fore (teleworking,
protective equipment, work organization, workplace distancing and
the protection of workers' health in the workplace). The pandemic
crisis caused by the covid has created a new situation in terms of the
organisation of tasks and organisational culture. In a fast-changing
world and despite uncertainty, a well-functioning company must
ensure that tasks are performed and organisational goas are
achieved while maintaining health. In times of crisis, companies
expect their employees to assume greater flexibility, so the focus has
shifted to IT skills, agility, proactivity and initiative. (Széke, 2022).

Despite the detrimental effects of the crisis on businesses, managers
provided staff with training, meetings, and effective communication,
and overall, HR managers are happy with how businesses have
responded to the crisis (Gigauri 2020a8). HRM provided assistance to
employees in updating their skills for remote work, establishing
flexible work schedules, and adopting less stringent performance
management procedures. The senior management has also urged HR
managers to adopt programs that promote the mental and physical
health of workers (Gigauri 2020b). Companies worldwide are being
driven to speed up their transformation to digital business operations
as a result of extraordinary changes brought on by COVID-19.
HRM is at the center of these developments, assisting organizations
in navigating the hazy present and uncertain future. In order to
maintain corporate operations and maintain work-life balance, HRM
must manage employees in organizations during a crisis (Gigauri
2020c).

HR research related to the pandemic analyzes not only past and
present, but also future possibilities (Bennett and McWhorter 2021;
Williamson 2021). The creation of crisis management plans
(Gigauri 2020d) and education and training (Byrd 2021,
Malatyinszki 2020) received increased emphasis. In order for these
measures to have their effect, quick and flexible response,
personalized measures, well-chosen personnel, adequate situation
analysis and communication are necessary (Lositska and Bieliaieva
2020); these are the basic conditions of effective crisis management.
Our first hypothesisis based on these considerations:

Gongalves et al. (2021) showed that the HR changes induced by the
pandemic were proportiona to the size of the organization. This
may be partly related to the experience that in the largest companies
(with more than ten thousand employees) only one in ten employees
was seriously afraid of losing their job (Watkins and Yaziji 2020),
while in the small and medium-sized business sector it was already
one in three, and among the self-employed two out of three. 57
percent of large companies introduced the obligation to wear masks
in closed spaces, while only 51 percent of medium-sized ones. And
in the small business sector, only 47 percent of companies made this
decision. Thereis asimilar difference in vaccination requirements: a
quarter of large companies plan to require vaccination for work,
while a third of small companies have decided to do so (Medici
2021). The ownership structure also significantly determines the HR
strategy for pandemic management. In multinational companies, the
eternal problem is reconciling the interests of foreign owners with
the interests of local management and employees (Dundon and
Rafferty 2018).
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3. METHODS

The "KoronaHR" research group was established in Hungary in May
2020 with the participation of researchers from eleven domestic and
one international university and with the support of numerous non-
profit civil organizations to monitor how Hungarian corporate/
institutional HR management practices respond to the challenges of
the crisis caused by the coronavirus. We formulated the promotion
of the relationship between theory and practice as an additional goal.
The significant involvement of the universities made it possible to
further develop and integrate HR knowledge related to the crisis and
recovery into the curriculum. This level of concentration of
resources made it possible for our research to support the best
possible foundation of national measures against the coronavirus.
The participants aso made the results available through
publications. Thus, our investigations in Hungary can provide
important local insight into the organizational HR management of
the pandemic and thus help to find global solutions as well (Sipos et
al. 2020).

We conducted our investigation with a self-made questionnaire,
which dealt with four major groups of questions, in each case
collecting the experiences, opinions and expectations of the
respondents:

= In the first part, we examined the characteristics of the
responding organizations, such as economic sector, number of
employees, turnover, etc.

= In the second part, we focused on the economic and
organizational effects of the pandemic.

=  Thethird part assessed the changes, competencies, knowledge,
experience and behavior implemented by the HR
departments/departments. We were also curious to what extent
respondents thought the pandemic represented an opportunity
for their organization.

= The last part recorded the characteristics of the respondents
(position within the organization, gender, educational level).

The questionnaire contains both closed and open questions. When
answering the closed questions, the respondents indicated the most
characteristic of the responses formulated in advance, which can be
evaluated on a Likert scae. In the case of open questions, we
examined the opinions of the respondents. The questionnaire was
queried severa times: we also assessed the first, second and third
waves of the pandemic.

For the sampling, defined in space and time, respondent-driven
time-space sampling), which enables a fast and focused sample
increase (Heckathorn 1997; Parsons et a. 2008). In the three
periods, we received evaluable questionnaires from atotal of 1,710
respondents (companies, institutions and non-profit organizations).
A significant number of respondents were domestic private
organizations (58.7% in the first phase, 46.9% in the second, and
51.7% in the third). Roughly a quarter of them were foreign or
mixed-owned (Table 1). In the second phase, the proportion of
responding state and local government organizations doubled
(increased from 11.6% to 22.3 %). This proportion decreased only
minimally in the third phase (19.8%). In the entire sample, nearly
one fifth of the responding organizations were state-owned or
publicly owned, and half belonged to the category of domestically
owned private companies.
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Table 1 Distribution of respondents according to ownership during
the first, second and third KoronaHR research phases (own ed.)

) 1st wave 2nd 3rd wave
Possessive form wave
% % %

State, municipal 11.6 22.3 19.8

Domestic private 58.7 46.9 51.7

Foreign or mixed 26.6 27.6 24.0

Non-profit organization 3.1 3.2 4.6

Altogether 100 100 100

Source: Authors own research

Based on the number of employees, we separated 5 categories, the
ratio of these under each wave is shown in Figure 1.

Figure 1 Distribution of responding companies by size in individual
phases of the pandemic
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Overall, we can say that our respondents in all three phases came
from companies with less than 250 employees, which corresponds to
the statistical fact that the SME sector is the most significant group
among Hungarian enterprises with a ratio of 99.8% (CSO Hungary
20223).

We separately examined how many of the respondents had prepared
crisis plans, to what extent they were up-to-date, and whether the
company that did not have such a plan prepared one. (Figure 2). The
results show that the majority of companies (almost 60%) follow a
reactive strategy: they only started preparing emergency plans as a
result of the pandemic. Only 15-25% of the responding
organizations had a ready-made plan, but most of them were not up-
to-date. The most unfavorable, however, is the fact that 13.7 % of
the companies did not consider it important to prepare an emergency
plan even in the 3rd phase.

Figure 2 The proportion of companies that have an emergency plan
or are preparing one in each phase
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In phase 1, there was a higher proportion of responding
organizations that did not have an independent personnel/human
resources department (53.8%), while in phase 2 this proportion
reversed, and 50.9% of organizations participated in the research,
where an independent HR department operates. This may be due to
the fact that there was a higher proportion of medium and large-
sized organizations among the organizations responding to the 2nd
phase. In the third phase, due to the rearrangement of the
distribution according to size, the organizations that operate without
an HR department once again prevailed (50.6%).

4. RESULTS

In the first step, we examined how often classic HR solutions
(retrenchments, layoffs, closures) occurred in individual companies
(Figure 3). As a gratifying result, we found that even in the first
phase, when the companies were unprepared, approximately 60% of
the companies did not lay off anyone. This ratio did not change
significantly during the subsequent phases either. In the third phase,
17% of the companies have already increased the number of
employees. these are likely to be organizations that operate without
face-to-face contact (such as e-commerce businesses).

Figure 3 Changes in the number of employees of the responding
companiesin each phase

Change in organizational staff

100%
90%
80%
70%
60%
50%
40%
30% T

20w 28

Proportion of companies (%)

20,9 - oaz
- ~ 9,4 69
PHASE 1 PHASE 2

e
PHASE 3

It decreased strongly (over 20%). - It has decreased slightly.

COUnchanged < It grew a little

It grew strongly (over 20%). & | do not know.

Source: Authors' own research

The emphasis on staff retention is a sign that the HR departments
have aready reacted according to a new paradigm, the essence of
which is to try to preserve the workforce (and thus also the
knowledge capital). At the same time, it is also certain that this
reaction was supported by the Hungarian government measures,
which were aimed at saving jobs: wage subsidies, tax incentives,
growth grants, simplified administration (IMF 2021). Based on the
answers to the questionnaire, we found that 53% of the respondents
did not use these subsidies even in the first phase (or did not want to
answer this question). The ratio increased to 65% in the second
phase, and it was already 67% in the third phase. The companies
that took advantage of the opportunity primarily used wage
subsidies (24% in phase 1, which decreased to 17% in phase 3) and
the loan moratorium (11% in phase 1, which decreased to 5.5% in
phase 3 %) were used. The importance of the challenges to HR
changed during each phase. Table 2 summarizes the 15 most
common of these challenges. In the first phase — for understandable
reasons — health protection was the most important, followed by
staff management and communication. By the second phase, the
health protection procedures had already been relatively devel oped,
the observance of which had aready become amost routine.
Therefore, in this phase, more attention was paid to staff retention
and communication strategies.
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Table 2 The biggest challenges related to the pandemic situation in Downsizing, Incr
HR during the first, second and third waves 1 digital processes dismissal, administrative
o 1. wave 2. wave 3. wave ' (work -flow). termination of burden
£ employment
-
ogé Designation Designation Designation Downsizing, Performance digital processes
12 evaluation,
layoffs ™ (work -flow).
Effective Personnel Treatment and
internal pl_annl ng and Personnel Treatment and
1 | communication insurance management, staff replacement of _ replacement of those
. information. | Tecruitment, | retention/insurance, those who are Online who are out of work
inrormation, selecti - out of work due | recruitment, ;
U ection, recruitment 13 . ; dueto avirus
contact V1-4-2 | pesdhunting, ' to the virus online situation (e.g. due to
Personne . situation (e.g., interviews inn égﬁool
management Administration | Effectiveintemal due to school |eSS
o i’ communication, closures). closures).
2. | retaining/ensurin , labor law, information and —
gtheworkforce | labor affairs contact Organizational Performance
N12-1-1 _ 14, Other devcerl]c;ﬁmeent, evaluation,
Ret_entl_o n, Maintaining manage?nent SQUARE
home office, ﬁ%g\rﬁ'/g motivation, HR .
3. | remotework U3- benefits enggfuragemen(tj, 15 digitalization | D2°WNSZing, layoffs
8-4 ' satistaction an 16. Other Social support
eng.agem.ent, engagement Sol - Authors h L
satisfaction urce: Authors own researc
Hesalth . ) .
protection, Internal/person The expectations of the HR department have also increased in
hygiene, allonline ) parallel with the growth of individual tasks. Almost a third of all
4. | compliancewith | communicatio | oMeofficeand respondents reported this, and another 30% said they remained
rules and n, contact, remote work unchanged. At the same time, the picture is slightly shaded by the
regulations U4- information fact that - since a significant part of the surveyed companies are
7.5 SMESs - one third of al respondents do not have an HR department
Maintainin Education, Compliance with aal.
ananng (online) health protection, . _ . -
5, motl\{amlon and training and occupational safety It is very important to emphasize that an unexpected crisis can only
commitment 115- development hygiene, rules and’ be managed successfully with innovative methods. An out-of- the -
3-3 e learning ' regui ations box approach is necessary for the organization (and HR within it) to
Responsibilities | Wage support, | Treatment of panic act quickly and efficiently. This is based on the approach that sees
of wage wage ’ uncertainty stress’ the crisis as an opportunity and accordingly tries to exploit the
6. management and | management relief mainfenance development potential in the situation. That is why we also asked
wage support payroll ' of n'1ental health those who completed the questionnaire to what extent they consider
Pandemic- the crisis an opportunity. In the first and second phases, nearly 90%
rel ated tasks of the companies agreed that the crisisis also an opportunity, and in
(protective the third phase, this percentage increased to amost 93 %. Even
Treatment of pui ment more favorable is our finding that roughly every fifth company
panic, € tgsts ’ specifically looks for opportunities for development in the crisis.
7 uncertainty, measjr'e& Training, In relation to crisis management, we also examined which areas of
) stressrelief, coordination development HR the respondents consider to be the most important development
mai ntenance of handli ' (Table 4). We examined a total of 17 measures, but only the 5 most
andling - -
mental health social/psychol common of them were listed in the table.
rob?grlncg etc) Table 4 Potentially developing and strengthening HR areas as a
Quick response. P — result of the crisis during the first, second and third phases
ad o ’ Home office, T hes Rowby row Firt phese Second phese Thirdphese
aptation to remote work eam cohesion, Dedgeion | % | Desgeion | % Desgnetion %
8. changes, avoical coordination, intemd _ - -
development of yp cooperation * oommLeEo | %63 comuricaion | P° | communicaion | °7
measures employment aypicd oocupetiondl aypica
: : 2 employment/ | 536 hedithand 473 employment/ 451
Wlthtivrvnoerkl ng Occupational Quick response, mmo_«;: ;:é homeaffice
safety, health adaptation to N e | &, amloymey | a | | oopdiond 86
9. rriﬂgsmﬁgt protection, changes, ety homedffice reedthertlssiety
substitution | STPLoyment | development of " g | g | | gy | s |
related tasks ) paing
Job analysis, working time ot pasod parsomel
Team cohesion, planning, management, 5 adparing | 28 Jarig | ar | Do 319
10. coordination, transformation scheduling, work planning plaming
Cooperation ’job Organi zation, Source: Authors own research
descriptions substitution
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As can be seen from the table, according to the experts, they saw the
greatest opportunity in the development of internal organizational
communication in each phase. Occupational health protection and
home are listed aternately in second and third place office, followed
by planning (job and workforce planning). Apart from the measures
specificaly aimed at health protection, these are the directions that
characterized HR in transition even before the pandemic, but their
importance was further increased by the pandemic.

5. DISCUSSION

The new paradigm of HR, the essence of which is the appreciation
of the importance of the workforce and knowledge capital, was not
caused by COVID-19. However, forced lock-downs and a
significant downturn in the economy accelerated this process. In
particular, the practical implementation of theoretical considerations
is accelerated. This new direction was also supported by Hungarian
government measures, which encouraged organizations to keep jobs
and continue economic activity during the pandemic waves. Based
on the literature, international trends are moving in this direction as
well. Alves et a (2020) mention the shortening of working hours,
the management of employee stress, flexible HR measures and the
procurement of protective equipment as the main tasks, but at the
same time, the possibility of reducing staff does not even arise in
connection with cost reduction. The pandemic aso resulted in the
rediscovery and further development of old solutions related to the
new direction (Kirby 2020): the paradigm of remote work,
digitization and automation were renewed. The changes had to be
implemented quickly, which aso transformed the role of
management: transparency; communication and trust were valued.
Petzer (2020) also writes about the possibilities of retaining the
workforce (wage reduction, reorganization, flexible working
conditions, reduction of other costs), who emphasizes in his study
that the guarantee of success is determined management that sets
clear and unambiguous goals.

Larger organizations are especialy at the forefront of renewal. The
background of company size as a factor determining crisis policy is
probably that larger companies have stronger capital and therefore
survive longer crises (Gregurec et al. 2021). Another possible reason
is that company size is aso related to greater job security and that
the pandemic may have accelerated previous trends in product and
labor market concentration. In particular, because the initial policy
responses did not provide sufficient protection for workers in small
and medium-sized enterprises. As a third possible explanation, it
cannot be neglected that most of the smaller companies do not have
an HR department, often not even a professional HR specialist, but
members of the management perform these tasks as well.

6. CONCLUSIONS

The operation and strategy of HR is undergoing a transformation
these days. The transformation of the traditional approach has
already begun noticeably a decade ago (Duke and Udono 2012), but
the practical implementation follows the change of theory much
more slowly. Thisis not unique to HR professionals experience the
same with every other scientific paradigm shift. The fact that layoffs
were even more frequent at the beginning of the pandemic is a good
indication of the pandemic's effect on accelerating development,
especially the private sector used this solution more often. In the
public sector, however, more emphasis was placed on hedth
preservation and protection, as well as its control, which was aso
led by HR. The virus primarily threatened human resources through
the loss of health. Therefore, initidly, in the first phase of the
pandemic, the organization of healthcare, communication and the

Vol. 12, issue 01

home office were at the center of the work of human resources
professionals. In the second and third waves, job security and
retention became most important. The pandemic has resulted in the
appearance of a new HR function: organizations must prepare for
the long-term operation of flexible work organization solutions in a
"business-like" manner" (Kémiives et al. 2021).

During the recovery from the pandemic, the performance of the
Hungarian economy was high, at 7.1% (CSO Hungary 2022b) in
2021. Thiswas also greatly contributed by the fact that a significant
part of the investigated Hungarian organizations saw the coronavirus
crisis not only as a problem, but also as an opportunity. At the
beginning of the pandemic, researchers primarily examined the
similarities and differences between this crisis and previous crises
(Diamond 2019; Fergusson, 2021). According to various sources,
Covid-19 accelerated, rather than disrupted, HR trends that had
already started (Brewster et al. 2010; Kazlauskaite et al. 2013;
Caligiuri et a. 2020; Gartner 2021; Parry et al. 2021; Ulrich 2021).
Nowadays, in addition to theoretica articles, empirical research
results are also available (ROmisch 2020). Our research aso
confirmed that the spread of the HR paradigm, which has been
spreading more and more decisively for a decade and treats the
workforce as a value, was significantly accelerated by the crisis
caused by the coronavirus, and this effect on practical
implementation was even greater. Our work aso highlighted what
we have aready underlined, that new HR measures are needed to
ensure the survival of organizations and the physical and mental
health (well-being) of employees. The various HR roles were
therefore reorganized simultaneously with the pandemic, and a new
mix is beginning to emerge, where the operational, tactical and
strategic roles are overridden by the pandemic, and a “crisis
manager hybrid HR”, that dynamically adapts to the pandemic
situation, is beginning to emerge.

After the three KoronaHR examinations indicated in the article, we
did not stop our research work. Among other things, we extended
the research beyond our country to five other countries in the
Central and Eastern European region (Austria, Bosnia-Herzegovina,
Bulgaria, Romania and Slovakia).

At the same time, the process of recovery from the Covid-19 crisis
and the initial recovery are overshadowed by the new crisis already
mentioned at the beginning of our article, which was triggered by
the Russian-Ukrainian war (Tooze 2022). During the six months of
the war in Europe, it had a significant impact on the world economy,
which culminated in rapidly rising inflation, as well as a shortage of
raw materials and growing uncertainty in Europe and in our country.
The effects of this are still unpredictable today.
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Abstract We evaluate the tolerance of oat (Avena sativa L.) to
arsenic in two experimenta approaches. In early stages of
ontogenesis, we evaluated the effect of arsenic (As 10 mg.l™
solution) on root growth of seedlings of 22 oat varieties. The tested
varieties showed considerable variability in response to As, the
tolerance index (T1) ranged from 68.18-126.67%, with the highest
tolerance shown by the Valentin variety and the lowest by the Ivory
variety. The Véaclav variety reached T1=125.53%. We al so evaluated
the growth of this variety in soil contaminated with 10, 20 and 50
mg Askgl Within the given experiment, the variety Véclav
showed a high tolerance in the entire range of As doses (T1>100%).
The stimulatory effect of As on tested parameters is explained by
mechanism of hormesis. Knowing the tolerance of varietiesto Asis
a presumption for successful cultivation of this crop in As
contaminated soil and a same time the use of this crop in
remediation of As-loaded soils.

K ey words Arsenic, oat, tolerance, genotypic variability

1. INTRODUCTION

Heavy metals and metalloids are important environmental
contaminants. Increased accumulation of these elements in soil
causes a decrease in yields of agricultural crops and threatens
individual links of food chain. The solution to the given problem lies
on the one hand in the application of suitable remedial measures
technologies and aso in search and breeding of tolerant plant
varieties.

Arsenic (As) is a dangerous environmental contaminant. Common
soil As concentrations range between 1-50 mg.kg ?, with an average
value for world soils of 4.4 mg.kg™* for podzols and 9.3 mg.kg™ for
organic soils, and a median value of 7.2 mg.kg* for Slovakia soils
(Dragun, 1998). Arsenic occurs in environment in various organic

and inorganic compounds. Of inorganic compounds, these are
mainly arsenates-As(V) and arsenites-Ag(l11), while arsenites are
more prevalent in anaerobic soil and are more toxic than arsenates
(Finnegan and Chen, 2012). In plants, mainly arsenic compounds
occur, as the received forms of As(V) are reduced to forms of
AS(I11) by means of arsenic reductase (Xu et a., 2007).

There is no evidence that arsenic (As) is essential for plant growth,
athough small amounts of arsenic can stimulate plant growth and
increase plant biomass (Onken and Hossner, 1995). In addition,
small yield increases have been observed at low levels of As,
especialy for tolerant plants such as corn, potatoes, rye, and wheat
(Carbonell et al., 1998; Gulz et a., 2005; Jacobs et al., 1970).
However, with increasing concentration As becomes eventually very
toxic for al plants, causing oxidative stress, chlorosis, necross,
inhibition of growth and finally death (Zhao et a., 2009).

Oat belongs among the important agricultural crops with universal
use, but its tolerance to heavy metals and metalloids is relatively
poorly studied. The aim of this study is to evaluate the tolerance of
selected oat varieties to arsenic within two experimental approaches.

2. MATERIAL AND METHODS
2.1 Experiment 1

Seeds of 22 varieties of oat (Avena sativa L.) were pre-germinated
in Petri dishes in dark at 23°C for 48 hours. Subsequently, viable,
approximately identical sprouts were transferred to a new medium
with a volume of 20 ml in the following variants: distilled water
(contral) and As solution (5 mg/l).

The solutions of arsenic (Aslll) were prepared from certified
reference  materia  for arsenic (Sigma-Aldrich, Darmstadt,
Germany). After 48 hours of cultivation, the length of roots was

81



GRANT journal
ISSN 1805-062X, 1805-0638 (online)

EUROPEAN GRANT PROJECTS | RESULTS | RESEARCH & DEVELOPMENT | SCIENCE

measured using a ruler and the fresh weight (FW) of the roots was
measured, too. The tolerance index (TI) was calculated as a ratio of
the mean fresh weight (FW) of plants grown in the presence of
arsenic, and the mean FW of the control plants expressed as a
percentage (Wilkins, 1978). The experiment was set up in three
replicates.

2.2 Experiment 2 —pot experiment

In the pot experiments, plastic containers (diameter 15 cm) were
filled with 300 g dry peat substrate (Klasmann KTS 2, Klasmann-
Deilmann GmbH, Germany, pH KCI. 6.7, gravimetric soil water
content max. 70%, total arsenic (As) content 1.13 mg.kg *, water
soluble arsenic (As) content 0.15 mg.kg * soil, nitrogen (N) content
1.65 g.kg*, carbon (C organic) content 81.59 g.kg *, phosphorus
content (P) 0.38 g.kg *, potassium (K) content 0.43 g.kg %), to which
20 seeds were sown. After sowing, arsenic in doses of 10, 20 and 50
mg.kg ? of soil (As10 to As50) was applied to the soil substrate. The
solutions of arsenic (Aslll) were prepared from certified reference
material for arsenic (Sigma-Aldrich, Darmstadt, Germany). The
plants were then regularly watered (every third day), with the water
volume corresponding to maximum 80% of the soil’ s water-holding
capacity (150 ml). The pot experiment was conducted in a growth
chamber (average night temperature 12°C, average day temperature
23°C, humidity 60-70%; radiation intensity of 400 pmol.m 2.s%).
The experiment was set up in three replicates. After 12 days of
growth in contaminated soil, the following parameters were
measured: shoot length, fresh weight FW and dry weight (DW) of
shoots and photosynthetic pigments content in leaves.

Vol. 12, issue 01

2.2.1 Deter mination of Growth Parametersand Tolerance
Index

The length of the roots was measured with a ruler. After
measurement the FW of roots, the DW was determined after drying
the roots in an oven for 48 hours at 60°C.The tolerance index (TI)
was calculated as a ratio of the mean dry weight (FW) of shoots
grown in the presence of arsenic, and the mean FW of shoots of
control plants expressed as a percentage (Wilkins, 1978).

2.2.2 Determination of Photosynthetic Pigments

The contents of photosynthetic pigments: chlorophyll a (Chla),
chlorophyll b (Chlb), and carotenoids were determined
spectrophotometrically  (spectrophotometer UV-2601, Shimadzu,
Japan) in fully developed third assimilating leaves at three
wavelengths: 470 nm, 646 nm, and 663 nm. Acetone (80%) was
used for pigment extraction. The amount of pigments (chlorophylls
and carotenoids) was determined according to Lichtenthaler (1987)
in six replicates in each variant of the experiment.

2.2.3 Statistical Analyses

The obtained results were statistically analysed using XLSTAT
software. Basic statistical characteristics (arithmetic mean, standard
deviation) were determined. The differences between variants of the
experiment were examined using t-test or the Kruskal-Wallis test,
followed by Dunn’s post hoc test (p<0.05).

3. RESULTSAND DISCUSSION

The roots of tested oat varieties showed variability in response to
arsenic. Changes in growth parameters are shown in Table 1.

Table 1. Effect of arsenic (As) on growth parameters of root of selected cultivars of oat

Cultivar Length of roots Length of roots FW ofroots  FW of roots
cm) Contro cm) As ontro s
Control A g) Control 2) A
Swbetania 88.90£10.11 83.71+£10.25 % 0.063 £ 0.009 0.060 = 0.006
Bingo 87.02+10.14 79.68 +10.69 * 0.043 £0.007 0.051+0.004 *
Valentin 89.62 £ 10.67 8640+ 12.06 0.039 +0.007 0.049 £0.007 *
Pomoro 8§9.54 £ 9.48 8644 £10.91 0.066 + 0.005 0.070 £ 0.009
Vaclav 92.74 £10.79 76.51+£9.29 % 0.047 £ 0.006 0.059 £0.004 *
Tatran 100.17 £ 10.62 89.17£11.22% 0.062 £ 0.008 0.062 £0.006
Pushkinskij 90.26 £11.24 86.25+10.41 % 0.050+£0.010 0.060 £0.008 *
Vok 91.12+11.13 91.54+10.21 0.045 £ 0.006 0.057 £0.004 *
CD SOL Fl 88.38 £12.71 7851 £ 11.27 % 0.050 £ 0.009 0.050£0.007
V2 6/19 83.93+10.00 87.75£12.51 % 0.068 £ 0.008 0.067+£0.013
Prokop 99.50 £ 9.05 96.34 £10.00 0.050£0.008 0.055+£0.008
PS 243 60.60 + 7.37 73.70 £ 11.40 * 0.043 £0.008 0.052 £ 0.004 *
Viliam 88.02+11.59 6931899 % 0.063 £0.008 0.052 £0.004 *
V211/19 84.46 +£9.46 66.54 +10.70 * 0.048 £0.005 0.048 £0.005
Ac Percy 85.87+9.41 7971 +9.64 % 0.051+0.006 0.047+0.007
V2 1/19 9236+11.92 8574 £11.85 % 0.043 £ 0.009 0.041£0.006
Bison 83.80+10.12 4893+9.56 % 0.054 £0.007 0.042 £0.004 *
Ozon 76.74 £11.91 4918 £ 13.46 * 0.043 £ 0.005 0.037+0.002
Aragon 111.79 £ 16.61 88.36 £ 18.98 * 0.057 £ 0.006 0.052£0.005
Bay Yan2 10093 +£23.46 8443+1421% 0.05+0.006 0.045 +0.009
Ivory 81.79 £13.30 5245+11.30% 0.032+0.010 0.024 £0.003 *
Racoon 78.12+11.87 6330+£11.18% 0.044 £ 0.004 0.030 £0.005 *

Data are presented as means + SD from three biological replicates. * the level of significance of the differences against the control at p<0.05

(t-test). FW —fresh weight.
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A significant stimulatory effect of As on root elongation was shown
in the case of varieties V2 6/19 and PS 243 (root elongation by
4.55% and 21.62%). In the case of the other varieties, root growth
was inhibited (Table 1), with the strongest inhibition in the case of
the variety Bison. The tolerance indices determined for fresh
biomass of roots were in the range of 74.03-127.56. The varieties
Valentin, Vok, Vaclav, PS 243 and Pushkinskij showed the highest
tolerance to As, and the lowest tolerance had varieties Ivory, Bison,
Viliam, Racoon and Ozon (Fig. 1). The stimulatory effect of Ason
plant growth was also pointed out by Onken and Hossner (1995).

The Véclav variety showed also a high tolerance to As doses of 10,
20 and 50 mg.kd of soil substrate and the tolerance indices
reached values >100% (Table 2). Doses of AslO and As20
stimulated shoot growth by 5.82% and 11.92% and increased fresh
biomass of shoots by 11.92% and 12.32%. The dry matter content
increased significantly (by 13.65% and 14.57%) due to higher doses
of As(As20 and As50) (Fig. 2).
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Fig. 1. Tolerance index for arsenic based on fresh weight of roots of
selected cultivars of oat

Table 2. Tolerance indexes based on fresh weight (FW) and dry
weight (DW) of oat shoots cv. Véclav.

Tolerance index (%)
As10 As20 As50
Fresh weigth 111.91 112.31 108.77
Dry weigth 112.16 113.65 114.57

The increased content of dry matter corresponded to the increased
content of photosynthetic pigments, but a significant increase in
Chla (by 44.87%), Chlb (by 36.40%) and carotenoids (by 49.30%)
was only observed due to the influence of the highest dose of As50

(Fig. 3).
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Fig. 2. Effect of arsenic (As) on the growth parameters of oat cv.
Véclav. Data are presented as means + SD from three biological
replicates. The differences between cultivars were determined using
the Kruskal-Wallis test followed by Dunn’s post hoc test for
multiple comparisons. Different letters on the top of bars indicate a
significant difference (p<0.05) between variant of experiment. FW —
fresh weigth, DW — dry weigth.

An increased accumulation of photosynthetic pigments due to lower
Aslll (1- 2 mg.l™) doses was also recorded in the leaves of wheat
(Li et a., 2007) and onion (Sushant and Ghosh, 2010). In shoots,

Vol. 12, issue 01

hormesis is often associated with enhanced photosynthesis activity,
which improves plant development (Agathokleous, 2021; Jia et al.,
2015). Modulation of the proportion between chlorophylls a and b
(Chl a/b ratio) can improve photosynthesis efficiency in plants that
face environmental challenges, such as low N availability, excess
light, and metal (metaloid) exposure (Agathokleous, 2021).
Increased concentration in carotenoids could act as part of the
protection mechanism against As-induced oxidative stress (Gusman
eta., 2013).
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Fig. 3. Effect of arsenic (As) on the photosynthetic pigment

contents in leaves of oat cv. Véclav. Data are presented as means +
SD from three biological replicates. The differences between
cultivars were determined using the Kruskal-Wallis test followed by
Dunn’s post hoc test for multiple comparisons. Different letters on
the top of bars indicate a significant difference (p<0.05) between
variant of experiment.

4. CONCLUSION

In early stages of ontogenesis, the tested oat varieties manifested
high variability in response to arsenic. The tolerance index ranged
from 68.18 to 126.67%. The lowest tolerance was shown by the
Racoon variety and the highest by the Vok variety. The Véaclav
variety showed high tolerance even when growing in As
contaminated soil. Doses of 10 and 20 mgkg ™’ of soil had a
stimulating effect on growth and the content of photosynthetic
pigments. As a result of dose of 50 mg Askg, we also did not
notice growth inhibition, this dose increased the dry matter content
of shoots and the content of photosynthetic pigments. We explain
the stimulating effect of As by mechanism of hormesis. The given
study needs to be expanded by testing the tolerance of other oat
varieties in As contaminated soil. The evaluation of As
accumulation by tissues can contribute to the evaluation of their
remedial potential for As contaminated soils.
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Abstrakt Crohnova choroba je chronické ochorenie apatri do
skupiny idiopatickych zapalov, postihuje ktortkol'vek cast’
traviaceho traktu, najastejsie sliznicu tenkého c¢reva. V sticasnosti
vyskyt ochorenia stlpa a ¢asto sa objavuje medzi mladymi 'ud’mi.
Pokusili sme sa identifikovat’ rizikové faktory komplikacii v procese
lietby uvybranych dvoch pacientov azistit aké su rozdiely
adopady v efektivnosti v lie¢be konkrétnych pacientov s Crohnovou
chorobou. Spracovali sme kazuistiky u dvoch zdmerne vybranych
pacientov. Zistili sme, ze nedodrziavanie medikamentoznej liecby
viedlo k relapsu ochorenia. DodrZiavanim lie¢ebného procesu sa
mohlo predist vaZnym komplikdciam ochorenia a relapsu.
Efektivnost’ liecby je mozné zlepsit dodrziavanim liecebného
procesu, dodrZiavanim dietoterapie, zlepSenim Zivotného &tylu,
ktoré ovplyviuji zhorSenie klinickych priznakov a vzplanutie
ochorenia.

Kriacové slovd Crohnova choroba, Starostlivost, Komplikécie,
OSetrovatel'stvo

1. CROHNOVA CHOROBA

Crohnova choroba je neSpecifické chronické zapalové ochorenie,
postihujuce ktortikoI'vek Cast’ traviacej trubice od dutiny ustnej az
po konecnik. Zapalom byvaju najcastejSie postihnuté segmenty
tenkého a hrubého ¢reva alebo koneénika. Ochorenie moéze prenikat’
aj do hlbsich vrstiev steny ¢reva a méze zasahovat’ aj do jeho okolia.
(Vrénova, 2013). Epidemiologické studie uvadzajU, Ze ochorenie je
najviac zaznamenané v S&étoch Severng a Zpadnegl Eurdpy,
Severngg Ameriky a Ocednie. Celkova prevaencia Crohnove
choroby sa celosvetovo v rokoch 1990 az 2017 zvySila o 31%. Na
Slovensku sa pocet chorych na Crohnovu chorobu a ulcerdéznu
kolitidu odhaduje na priblizne na 15 000 pacientov. Za
charakteristické priznaky Crohnovej choroby si povaZované
nechutenstvo, bolest’” brucha, zvySené teploty, Unava, chudnutie,
niekol’ko stolic denne az silné hnacky, Casté aj v noénych hodinéach,
pritomné moézu byt kfde, hlieny a krv vstolici (Hlavaty,
Krajéovicova, 2020). Crohnova choroba je chronické ochorenie,
ktoré nie je mozné definitivne vyliedit, z tohto dévodu je prognoza
nepriazniva. PribliZzne dve tretiny pacientov sa v priebehu ochorenia
podrobia chirurgickej intervencii kvoli komplikaciam. Mortalita
priamo Umerne narastd s dizkou trvania choroby, vznikom
komplikacii a po¢tom chirurgickych vykonov. Nezanedbatel'na je aj
suvislost’ so vznikom nadorov GIT. Pacienti s Crohnovou chorobou

maju vyrazne vySSiu predispoziciu vzniku rakoviny tenkého a
hrubého ¢reva ako normalna populécia (Strelka, 2014).

Diagnostika Crohnovej choroby sa zameriava na dokladnu sociélnu,
osobny, rodinnu anamnézu, familiarny vyskyt Crohnovej choroby v
rodine, psychicky stav pacienta, stravovacie navyky, zivotny Styl,
uzivanie alkoholu, fajéenie a na analyzu tazkosti pacienta. Zistuju
sa patologické primesi v stolici, pocet stolic za def, konzistencia
stolice, bolesti brucha a celkové priznaky napr. chut do jedla,
chudnutie, pritomnost’ horucky, pocity tnavy (Hudakova, 2018).
Realizuje sa vySetrenie kone¢nika, vySetrenie stolice na okultné
krvécanie a parazitologické vySetrenie (Keil, 2012). Laboratdrne
vySetrenia a ich vydedky pomahaja k diagnostike ochorenia od
prvych zaciatkov ochorenia, priebehu, aktivity zapalu az po
udinnost’ lie€by. Realizuje sa biochemicky rozbor krvi, nizka
hladina abuminov poukazuje na poruchu vstrebavania Zivin
potrebnych pre telo pacienta na podklade malabsorpéného syndromu
pri rozsiahlom postihnuti ¢reva. Pri hematologickom rozbore sa
casto vyskytuje anémia, zvySend hladina leukocytov a trombocytov
je typicka pre aktivny zépal. Vysoka hladina CRP je ukazovatelom
aktivneho zapalu (Zbofil, 2018). Za kl'icové laboratorne vySetrenie
sa povazuje stanovenie kalprotektinu v stolici. Bielkovina
kalproteinu sa nachadza v bielych krvinkach, a ak je v ¢reve zapal,
tak sa leukocyty vylucuju stolicou a s nimi g kalprotektin (Hlavaty,
Krajéovicova, 2020).

V liecbe Crohnovej choroby je prioritou bezpecnd, individualna,
protizapalova liecba Crevného zapalu, stanovena podl'a lokalizacie,
priebehu, aktivity ochorenia u konkrétneho pacienta. Liecbu
rozdelujeme na narazova — pri zaciatku liecby, pri zhorSeni
ochorenia, pri relapsoch a na lie¢bu udrziavaciu — v remisi, v
kl'udovom obdobi (Vranova, 2013). Liecba ochorenia je zlozitd
pritom vel'mi komplexnd, napriek tomu vysledky medikamentdzne;j
terapie si neuspokojivé. Celkovy efekt liecby okrem farmaceuticke;j
dotvéraju aj psychosocialne vplyvy, nutriéna podpora a chirurgicka
intervencia (Huorka, 2009). Liecba je vo vSeobecnosti dlhodoba, v
niektorych pripadoch celoZivotna, zameriava sa na tlmenie

prehnanej obrany organizmu proti Ccrevnej fore (Hlavaty,
Krajéovicova  2020). Zé&kladnymi  skupinami  liekov  s0
aminosalicylaty, kortikoidy, antibiotika, imunosupresiva a

biologicka liecba. U pacientov s nizkou zapalovou aktivitou sa na
liecbu pouzivaji lieky s ucinnou latkou mesalazinu v davke 4g
denne (Tkacik, 2018). Je ucinnejsi pri postihnuti hrubého creva.
Dalej sa vyuzivaji lokilne posobiace glukokotrikoidy, tie si
ucinnejSie pri poskodeni konca tenkého Creva, termindlneho ilea
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(Hlavaty, Krajéovicova, 2020). U strednej az vysokej formy su
lickom prvej vol'by kortikosteroidy v dévke 0,5 az 1 mg/kg telesngj
hmotnosti. Maju rychly nastup ucinku a stav pacienta sa po podani
prvej davky zaéne zlepSovat. Di’ka podavania by nemala
presiahnut’ viac ako 3 mesiace. Doporucuje sa postupné zniZovanie
davky po dosiahnuti remisie, rychle vysadenie kortikosteroidov
zvySuje riziko navratu relapsu (Tkacik, 2020). Nevyhodou
podavania kortikoidov je nachylnost na infekcie, zvySenie
hmotnosti ukladanim tuku v oblasti tvére, Sije, brucha a rednutie
kosti. Po vysadeni tychto liekov dochadza k 80% néavratu t'azkosti, v
tomto pripade je nutnd udrziavacia imunosupresivna lieCba
(Hlavaty, Krajcovi¢ova, 2020).

Antibiotikd nie si vhodné pre vSetkych pacientov s aktivnym
zapalom, pretoze v siCasnosti neexistuju dokazy o tom, aby liecba
antibiotikami navodila v lieébe remisiu. Tato lieGba je spojena s
rizikom neziaducich G¢inkov. Vynimkou je riflaximin -
neabsorbovatel'né antibiotikum, ktoré sa v jednej $tudii ukazalo ako
ucinny liek pre navodenie remisie (Tkadik, 2020). NgjSirSie vyuzitie
v tejto liecbe ma azatioprin, patri medzi najucinnejsie lieky
(Imunoprin), uziva sa denne v tabletdich (Hlavaty, Kraj¢ovicova,
2020). Najvacsim pokrokom pri liecbe Crohnovej choroby bolo
zavedenie biologickej liecby. Biologickd liecba je paranteralne
podavanie velkych proteinov aebo imunoglobulinov, ktoré boli
vytvorené Zivymi bunkovymi kultdrami, ovaridnymi bunkami
¢inskych Skreckov (Lukas, 2020). Tato liecba je indikovana
pacientom, ktori maju stredni a vysoku zapalovi aktivitu, trpia
rezistenciou na kortikoidy, kontraindikaciou na kortikosteroidy a s
periandlnym ochorenim. Biologickd lie¢ba sa podava preparatmi
rozneho zloZenia a ucinku. V praxi sa v liecbe uplatnili preparat
anti-TNF-alfa (infliximab aebo adalimumab), vedolizabom
pripadne ustekinumabom. Kombinaciou imunosupresivnej liecby
adalimumabom alebo infliximabom v kombinécii s prepardtom
azatioprinom dlhodobym podéavanim sa zniZuje riziko hospitalizécie
a operacie (Tkacik, 2020). Od roku 2016 je na liebu Crohnovej
choroby dostupny liek vedolizumab, ktory sa podava vo forme
infuzie. Medzi jeho vyhody patri, ze pdsobi iba v ¢reve (Hlavaty,
Krajcovicova, 2020). U pacientov so stredne tazkou a tazkou
Crohnovou chorobou, ktori boli dlhodobo lie¢eni (cca 5 rokov)
vadolizumabom, priniesla tato lie¢ba klinicka remisiu a zlepSenie
stavu a bola spojend s vyznamnymi klinickymi benefitmi (Lukas,
2020).  Ustekinumab je druhym liekom, ktory je podévany v
Gvodng inflzii a potom sa raz za dva az tri mesiace aplikuje
podkozna injekcia. Tento liek sa ukazuje ako obzvlast bezpecny
(Hlavaty, Krajcovic¢ova 2020).

Vyznam diéty pri Crohnovej chorobe patri k neodlucitelnej Casti
liecby. Je dokazané, ze u pacientov s tymto postihnutim je narusena
¢revna mikrobiota, ktori prave ovplyviiuje samotna vyziva.
Epidemiologické &tudie potvrdzuju riziko s ndstupom tzv. ,,.z&padne)
stravy”, ktora pozostava zo zvySeného prijmu rafinovaného cukru,
mésa, pSenice, mlieka, zivoCiSnych tukov, pridavnych latok a
nedostatkom vlakniny (Cierna, 2021). V strave doposial’ nebola
identifikovana jednozna¢né potravina, ktora by napoméhala tvorbe
zapalu, alebo ho potlacala. Diétne obmedzenia zavisia od toho, v
akej faze sa pacient prave nachadza. V akutnych Stadiach je ucinna
bezzvyskova strava aebo nizkozvyskova (Spisak, 2018). Vyber
potravin je orientovany tak, aby sa obmedzovai zdroje s
nestravitelnymi zlozkami, predovsetkym celuldza, Supky a jadierka
zo surového ovocia. Zakladom kazde diéty pri zdpalovych
ochoreniach ¢reva je dostato¢ny prijem zakladnych zivin (cukry,
tuky, bielkoviny), vitaminov, minerdov a stopovych prvkov. Vo
faze relapsu ochorenia je dobré upravit diétny rezim v zmysle
Setriacej diéty. V pripadoch, ked’ tento spdsob dodania nutrientov
nie je vzhl'adom na zdravotny stav chorého pripustny, je vyZiva
aplikovand pomocou zavedengj NGS, NJS adebo PEG. Ak je
poskodenie Creva zavazné, pristupuje sa k podavaniu vyzivy
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parenterdinou cestou (Cierna, 2021). Chirurgické lie¢ba prichadza
do uvahy najmd v pripade tazkého, dlhotrvajuceho priebehu
ochorenia, pri netuspesnej konzervativne;j liecbe a pri komplikaciach.
(Vatechova, Vatecha 2013). Vzhl'adom k vel'mi ¢astym recidivam je
potrebné operacny zakrok dokladne zvazit a starostlivo naplanovat’.
Chirurgicka liecba nevedie k navratu uplného zdravia, ale zahriiuje
opatrenia pri komplikaciach. Jej cielom je zachovania ¢o najvacsej
Casti Creva, vo velmi tazkych pripadoch dochadza k ileostomii
alebo kolostomii (Janikové, Zelenikovd, 2013).

Pri lie¢eni Crohnovej choroby méze dochadzat’ k rade komplikacii,
ktoré moézu negativne ovplyvnit’ lieCebny proces. Pri chronickych
zépaloch, ktoré trvaju niekolko tyzdiov, mesiacov az rokov sa
mézu, ae & nemusia vyskytnit komplikicie (Hlavaty,
Krajcovicova, 2020). NajcastejSie sa jedna o tieto komplikacie -
¢revna nepriechodnost’ a perforécie, akutny ileus, Megacolon
toxicum, stendzy, abcesy a fistuly. Crevnd nepriechodnost
aperforacie vznika nasledkom zuzenia ¢reva z dévodu zjazvenia,
¢im spoOsobi Ciastoénu alebo kompletnii obstrukciu. Pri tejto
komplikacii sa odporica vykonanie resekcie postihnutej Casti —
Useku s vylstenim kolostémie pripadne ileostomie (Vatehova,
Vatecha 2013). Akutny ileus s vyZaduje urgentnd neodkladnui
operaciu. Pri lokalizacii na ileu tenkého creva vystaci resekcia, ale
uz pri hrubom creve je potrebna docasna ileostomia alebo
kolostomia (Vatehovd, Vatecha, 2013), Megacolon toxicum patri
medzi akitne stavy so septickou dilataciu hrubého ¢reva a hrozi jeho
perforacia alebo krvécanie z kolonu. Umrtnost’ pacientov s touto
komplikéciou je 40-60% (Vatehova, Vatecha, 2013), abscesy,
fistuly vznikajui ako nasledok zapalu v oblasti kone¢nika. Fistula je
abnormélne spojenie - kandl, ktory sa vytvara v zapdeng oblasti a
obklopuju ho zapalové bunky. Mo6ze vyustovat dovnutra smerom
do lumenu koneénika alebo navonok do koze. Fistuly sa mézu
vytvorit' aj v inych zapalenych Castiach ¢reva a spdsobit’ "skraty"
medzi prilahlymi ¢revnymi kl'u¢kami, ako aj medzi érevom a inymi
organmi, akymi st napriklad mo€ovy mechuir alebo posva (Strelka,
2014). Stendza je zuzenie Casti tenkého alebo hrubého creva, defekt
sa moze vytvorit v duodéne, jejune, ileu aj hrubom creve. Sten6zy
narusuju normalnu pasaz ¢revného obsahu a mozu viest k Crevnej
ob&trukcii. Ide o akutny stav sivisiaci so zakladnym ochorenim pri
Crohnovej chorobe, mdze byt spojeny s intraabdominalnymi
abcesmi (Zelinové, 2015).

Vyznamnou moznostou ako predchadzat’ komplikaciam je dosledne
dodrziavanie lieGebného rezimu a dietoterapie. To mozno u pacienta
vyrazne podporit’ edukaciou. Cielom edukécie je ziskat’ a ndsledne
udrzat’ chorého v Ulohe aktivneho akonstruktivneho spolutvorcu
liecby. Edukacia pacientov sCrohnovou chorobou sa zameriava na
najmd na oblast’ prijimania potravy, vyprazdiiovania, uZzivania
liekov, preferovania sprévneho Zivotného Stylu. Diétny reZzim musi
zohladnovat’ stupen a zavaznost’ nutri¢ného deficitu, fazu a priebeh
choroby, re$pektovat’ celkovy zdravotny stav pacienta a pripadné
pridruzené choroby ¢i komplikacie. Pacientom sa odporuca viest’ si
stravovaci dennik, do ktorého si chory zapisuje kazdodenny prijem
potravin spolo¢ne s objektivnymi a subjektivnymi problémami.
Dalsim délezitym medznikom edukicie v oblasti vyZivy je
konzumacia mlieénych vyrobkov. Chorému, ktory netrpi
neznasanlivostou laktdzy, sa odporica zaradenie tychto vyrobkov
do kazdodennej stravy. Naopak pacientom, ktori neznasanlivost'ou
mlie¢neho cukru trpia, sa odportica konzumacia kyslych mlie¢nych
vyrobkov, pretoZe ich znaSanlivost je obvykle vyrazne lepSa
Vysdedkom pestrej stravy bohategj na nutrienty je znizenie rizika
nedostatoéného prijmu zivin, vitaminov, mineralnych latok a
stopovych prvkov. V pripade obdobia zhor3enia klinickych prejavov
je nutné podavanie bezzvyskovej diéty - uplné vylugenie potravin s
vysokym obsahom nerozpustnej vlakniny (Cerstvé ovocie a zelenina,
strukoviny a celozrnné vyrobky) a tazko straviteInych pokrmov,
teda potravin s vysokym obsahom tukov (vyprézané a grilované
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jedla). Pacienti s Crevnym zuzenim st edukovani o vhodnosti
bezozbytkovej stravy po cell dobu choroby, teda g v kl'udovom
&éadiu Crohnovej choroby (Raisova, 2019). Pacienti sCrohnovou
chorobou vel'mi ¢asto zazivaju problémy s vyprazdiiovanim stolice.
Vzhl'adom na to, Ze sa jednd o problematiku velmi intimnu, sa
odmietaji zverit’ so svojimi problémami inej osobe, avsak pokial’ sa
tieto zasadné problémy nerieSia, symptomy sa Casto zhorSia a
pacient vyhl'add odbornu starostlivost az v neodkladnej situacii,
ktora obvykle vyZaduje zloZitgjSiu terapiu. Jednou z najéastejSich
tazkosti, s ktorou sa pacienti s Crohnovou chorobou stretava, je
inkontinencia stolice. Tato problematika je chorymi vo vysoke)
miere tabuizovand, avsak Studia dokazujl, Ze az v 74 % pripadov sa
chori s Crohnovou chorobou stretli s inkontinenciou stolice, ktora
vzdy nebola spojena s urgentnou potrebou defekécie. Sestra
spolo¢ne s nutriénym terapeutom a fyzioterapeutom edukuje
chorého o intervenciach, ktoré mozu byt v boji s inkontinenciou
stolice napomocné. Medzi ne patri zmena stravy ovplyviujiica
konzistenciu stolice, pravidelné posiliiovanie svalstva panvového
dna, behaviordlna terapia s nacvikom defekaéného reflexu, pripadne
uzivanie antidiarrhoik a elektricka stimuldcia. Sudastou edukacie
pacientov trpiacich inkontinenciou by mala byt starostlivost’ o
pokozku v perianalnej oblasti. Dokladna hygienicka starostlivost’ je
zarovenl prevenciou vzniku komplikacii, ako st intertrigo alebo
mykoticka infekcia (Raisov4, 2019). Pohybova aktivita ma pozitivne
ucinky na l'udsky organizmus. ZvysSuje fyzicka vykonnost, zniZuje
riziko vyskytu kardiovaskularnych a mnohych d’al$ich chordb, ma
silny protibolestivy uginok pri svalovych a kibovych problémoch,
pOsobi priaznivo aj na psychiku, odbtirava stres, uzkost’ a depresie.
Medzi pohybové aktivity, ktoré potencidne zlepSuju priebeh
Crohnovej choroby, patri aerébne cvienie (aerobic, cyklistika,
plavanie, behanie a chddza), kondi¢né posiliiovanie a joga. Chory je
edukovany o moznosti vyberu preferovaného Sportu. Aerdbne
cvicenie predstavuje jednoduchy spdsob, pomocou ktorého je mozné
znizit' vyskyt priznakov spojenych s Crohnovou chorobou, ako je
nadivanie a plynatost’, a zaroveii napomaha k zvyseniu vytrvalosti a
dosiahnutiu psychickej vyrovnanosti. Je délezité edukovat’ chorého
o intenzite aerobneho cviCenia, pretoze extrémna fyzickd zataz
vedie k vycerpanosti a méze zhorsit® klinické prejavy ochorenia.
Idedlna doba strdvend aerdbnym cviGenim je napr. 30 minGt
mierneho a nepretrzitétho pohybu trikrat tyzdenne. Kondi¢né
posiliovanie zlepSuje fyzickl kondiciu a redukuje Ginavu, ale taktiez
zabrafiuje strate mineralnych latok z kosti. Pri akitnom vzplanuti
choroby, po chirurgickych vykonoch a v obdobi zhorSenia
klinickych priznakov je chorym odporG¢ané znizenie fyzickej
aktivity na minimum. Pacienti by mali klast’ déraz na odpocinok a
relaxaciu. Vhodnymi pohybovymi aktivitami v obdobi relapsu si
kratke prechadzky ¢i joga. Joga vedie k vSestrannému pozitivnemu
u¢inku v duSevnej, fyzickej i emociondne rovine. Kombinuje
starostlivo riadené pohyby tela s dychacimi technikami, vyrazne
znizuje hladinu stresu a napoméha k udrZaniu rovnovahy
aflexibility. U pacientov s Crohnovou chorobou napomaha traveniu
a zmierfiuje klinické priznaky vrétane bolesti (Raisovd, 2019).

1.1 Kazuistiky pacientov

Spracovali sme kazuistiku dvoch pacientov. V prvom pripadeislo o
38 ro¢n1 pacientku, ktora sa na Crohnovu chorobu lie¢i od 14 rokov
(rok 1999). V cgase puberty nedodrziavala lieCebny rezim a doslo
k zhorSeniu zdravotného stavu. Exacerbacia ochorenia si vyziadala
laparotdmiu s resekciou céka aterminaneho ilea sileoascendento
anastom6zo  end-to-side.  Priebeh  rekonvalescencie  bol
komplikovany pomal&im rozvojom perilstatiky, subfebrilitami.
V lie€be Sulfasalazin 500mg a 6hod., Zinnat 520mg a12hod.,
Doporuéené suflonamidové chemoterapeutikum, Sorbifer 2x1 thl.
Lie¢ba infizna terapia, analgetika, Colimicin, Axetine, Klion,
Pentassa, Hydrocortizon, Quamatel, Fraxiparine, Novocain.
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V nasledujucich 5 rokoch (2009-2012) pacientka nepocit'ovala
Ziadne bolesti brucha, priznaky recidivy ochorenia, stolice boli stale
vodnaté 6-7krét denne. V uvedenom obdobi otehotnela, tehotenstvo
bez komplikécii, porodila indikovanou planovanou sekciou
v ukoncenom 38.tyzdni tehotenstva pre zakladné ochorenia
anasednu ileocascendento — anastomdzu. O tri roky neskor (2014)
porodila druhé zdravie dieta sekciou. Nasledne 3 roky po druhom
porode (2017) zacala pocitovat’ tlak a bolest’ pri prechode stolice
Vv postihnutom mieste ¢reva. Stolice 9-11 kr& denne. Bolo
vykonané kolonoskopické vySetrenie so zaverom - prechod cez ileo
- ascendento anastomézu pod miernym tlakom do terminalneho ilea,
nalez nadliznici v oblasti anastombzy a aboralnej asti terminalneho
ilea sedemat6znou dliznicou po obvode splochou ulceréciou.
Odporucana lieCba- Setriaca, bezzvySkova diéta, Pentasa 500 mg
2x2 thl., Imuran 50mg 2x1 thl., Ciphin 500 mg 2x1 thl. 5 dni
anéddne potom 10 dni 1x1 tbl. rano, pri bolestiach Algifen 20
kvapiek. Vzhladom k vytazenej konvencnej lie¢be a recidive
Crohnovej choroby bola pacientka zaradena na biologicktl lie¢bu
Humirou. Po schvaleni liecby bola pacientke podana prva davka
biologickej liecby Humirou modelom aplikacie kazdé 2 tyzdne
subkutanne. Okrem biologickej lieCby pacientka uzivala aj
konvenénti lie¢bu. Podavanie biologickej lie¢by prebiehalo bez
komplikacii, ale epizodicky mala bolesti v prave] polovici brucha,
frekventovanejSie stolice apri tejto liecbe aj cCastejSie infekty.
Nasledne po 2 rokoch (2019) zistena pocas kolonoskopického
vySetrenia recidiva ochorenia v mieste anastomézy, pacientka bola
prijata na Chirurgickd kliniku na planovant operéciu pre stenézu.
Terapia KKPA na 48h, Nolpaza 40 mg a 12h, Fragmin 2500j s.c. &
24h, inflzna terapia, analgetikd Priebeh hospitalizacie bez
koplikacii, rany sa hojili per primam, stehy ex av klinickom dobrom
stave bola prepustend do ambulantngj starostlivosti Medikacia pri
prepusteni Pentasa 500mg 2x2 thl., Imuran 50mg 1x1 thl.,
biologicka liecba vynechana na 2 mesiace. Po 3 rokoch (2022) sa
zacala st'azovat’ na ob¢asné kice, frekventované stolice, ktoré obcas
neudrzala. Neskér sa ktomu pridalo nafukovanie askikanie
v bruchu, este frekventovanejSie stolice akfée pred stolicou v mieste
anastomdzy. Bolo indikované vySetrenie MR pre zhorSenie
klinického stavu snalezom akcentovanej steny éreva na Urovni
anastomdzy, so suspekciou miernych subakdtnych zmien na
slizniénej vrstve steny Creva, avSak bez extenzivnejSich
infilrativnych prejavov zépalovej aktivity. Nalez v celkovej dizke
cca 4 cm anastomozovanych Usekov. Terapia trvalé dietetické
opatrenia, bezzvyskova diéta, Pentasa 500 mg 2x2 thl., Imunoprim
50 mg 2x1 thl., Duspatalin 3x1 thl. pred jedlom.V sucasnosti je
ochorenie kompenzované biologickou lie¢bou. Pacientka dodrziava
bezzvyskovu dietu, pocas dna vypije priblizne 1500 ml tekutin.
Vyprazdiovanie ¢reva je 6-8krat denne, niekedy aj castejsie. Stolica
je vodnata. Vyprazdiovanie mocu je pravidelné bez problémov. Spi
8 hodin denne, chodi spat’ pravidelne okolo 22 hodiny. Vo vol'nom
Case chodi rada na prechadzky s detmi a psom. Rada korculuje
aplava, vyhyba sa dlhym taram kvoli ¢astym stoliciam, sporadicky
Sportuje.

V druhej kazuistike pripade iSlo o 22 ro¢ného pacienta, ktorému
ochorenie diagnostikovali vo veku 15rokov. (2015) Pacient bol
akutne prijaty do nemocnice pre rychlo zhor&ujlci tav, silné bolesti
brucha, zvracanie, hnacky, febrility do 40°C, poklesom hmotnosti za
4 mesiace 10 kg, prekolapsovy stav. Podstipil kolonoskopické
vySetrenie snalezom pocetnych ulcerdcii a aft na hrubom creve,
pritomnym krvacanim, edémom sliznice v celom priebehu c.
sigmoideum. Ezofagogastroduodenoskopia potvrdila ezofagitidu.
Realizované boli vytery TH, TN svysledkom Staphylococcus
aureus aTR Enterococcus faecalis. Lie¢ba Ciprinol, Metronidazol,
Pentasa, Prednison, Quamatel, Novalgin, Stoptussin, inflizie
solnych roztokov a glukézy. Po 13 diloch pacient v dobrom
klinickom stave prepusteny do ambulantng starostlivosti.
Doporuéena bezmlie¢na, bezzbytkova strava, Pentasa, Prednison,
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Modulen, Venofer. Pocas nasledujucich 2 tyzdiiov pacient prijaty na
chirurgickii kliniku pre bolesti okolo kone¢nika, subfebrilty.
Vzhladom na lokalny bolestivy nalez - absces periandne vpravo
orozmeroch asi 5x3 cm, bola indikovand chirurgicka liecba.
Prevedenaincizia a kontraincizia, evakuécia abscesu, discizia fistuly
selastickou ligattrou fixovanou na pravy bok. 23.7.2015 pacient
bez vyraznejSich tazkosti prepusteny do domacej oSetrovatel'skej
starostlivosti. Odporuc¢ana kontrola na chirurgickej ambulancii.
Lie¢ba Metronidazol 2x1tbl., Ciprofloxacin 2x1tbl. Tyzden po
prepusteni pacient opat’ hospitalizovany na predpokladany relaps
ochorenia, febrility do 39°C, pre pocetné hlienové zltozelené
hnacky asi 10x denne, mierne bolesti brucha. Véha 38,25 kg, vyska
158, BMI 15,36 tazkd podvyziva. Realizované kontrolné
chirurgické, gastroenterologické vySetrenie, magneticka rezonancia
Snalezom na hrubom c¢reve, akutna zapalova infiltracia lavého
kolonu spritomnostou mnohopoéetnych fistulacii v periananej
oblasti. V oblasti terminaneho ilea av oblasti ileocekdneho
prechodu zhrubnutie érevngj steny ilea v celkovej dizke 8-9 cm. Na
3 den hospitalizacie potvrdena Clostridiova infekcia. Vzhl'adom
k prehlbujlcej sa anémii podané 2 transflzie erymasy. Po zlepSeni
celkového klinického stavu dieta prepustené do domacej
starostlivosti diia 14.8.2015. Doporucena liecba Prednison 1x30mg,
Omeprazol 20mg 1x1thl., Medociprin 2x500mg., Entizol 2x250mg.,
KCl 2x1thl., Sporanox 100mg 2x1tbl., Pentasa 3x500mg thl.
Zvysena hygiena perianalnej rany, bezmliecna, bezzbytkova strava.
Po roku (2016) opétovne prijaty na hospitalizaciu do nemaocnice pre
bolesti brucha, nauzeu, zvracanie, pridruzené vodnaté hnackovité
stolice sprimesou velkého mnozstva krvavych hlienov. Pacient
absolvoval USG brucha a chirurgické vysSetrenie, ktoré nepotvrdilo
néhlu prihodu brusnd. Pri danej liecbe sa stav vyrazne zlepsil, 2 deii
hospitalizécie stolice bez primesi krvi redSg konzistencie, pokles
zépalove] aktivity. Pacient bol v stabilizovanom klinickom stave
prepusteny do ambulantnej starostlivosti. Doporucena terapia
Pentasa 500mg 3x1thl.

Hlavnym cielom bolo zistit’ aké st rozdiely a dopady v efektivnosti
v lieébe konkrétnych pacientov s Crohnovou chorobou u Zenského
amuzského pohlavia. Snazili sme sa identifikovat’ rizikové faktory
komplikécii v procese lie€by uvybranych dvoch pacientov
s Crohnovou chorobou, analyzovali sme dodrzZiavanie dietoterapie
a farmakologickych lieCebnych postupov na celkovy stav vybranych
pacientov. Nasim cielom bolo aj analyzovat’ rozdiely a ich priciny
v lieGebnom procese vybranych pacientov s Zzenskym amuzskym
pohlavim s Crohnovou chorobou. Pacient v rokoch 2016, 2017,
2018 absolvova pravidelné gastroenterologické poradne kde boli
vykonavane fyzikdlne, biochemické azobrazovacie vySetrenia
Désledne dodrziaval doporucenti lie¢bu a diétu. V tychto rokoch
absolvoval kupelnti lie¢bu. 2019 pacient prijaty na planovana
hospitalizaciu za uéelom pankoloskopie s intubaciou terminalneho
ilea pre opakovane pozitivne ndlezy kalprotektinu okolo 500ug/I.
Néaez vySetrenia - edém azmazanie cievng kresby v céku bez
loziskovych zmien, intubaciu termindlneho ilea sa nepodarilo
vykonat’. Pritomny nalez malej hidtovej hernie a gastritidy. V stolici
pozitivny antigén Yersinia enterocolitica. Pacient v stabilizovanom
stave prepusteny do ambulantng] starostlivosti. Terapia Imuran,
Nolpaza, Pentasa. Po 2 mesiacoch po zhorSenom klinickom stave
pacient prijaty do nemocnice na hospitalizéciu pre vracanie denne
asi 15 krat, riedke stolice s primesou erstvej krvi denne asi 10 krat,
s Ubytkom hmotnosti 3-4kg. Realizované chirurgické vySetrenie bez
znamok nahlgy brusng prihody, hematologické vySetrenie
hypokoagulaény stav s aergiou na Kanavit, gastroenterologické
vySetrenie  akatna  exacerbécia  zé&kladného  ochorenia
spankreatitidou, pedopsychiatrické vySetrenie — ina zmieSana
Uzkostna porucha. Pocas hospitalizacie bol pacient zaradeny na
biologickt lie¢bu a bolo mu podanych 6 davok Humira 40mg s.c.
Okrem ordinovanej liecby mal pacient aplikovana 2 krat krvna
plazmu.Pacient v celkovom  stabilizovanom klinickom stave
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prepusteny do domacej oSetrovatel'skej starostlivosti s prisluSnym
odportc¢anim a Splanovanou iniciaciou biologickej liecby. Terapia
pri prepusteni Biseptol, Pednison, Nolpaza, Setralin, Humira —
biologicka lie¢ba raz za 2 tyzdne s.c.. Napriek kombinovanej
imunosupresivnej liecbe u chlapca pretrvavali pocetné mnozstva
formovanych stolic sprimesou krvi ahlienov. Kolonoskopické
vySetrenie — nalez na vySetrenych tsekoch hrubého ¢reva je vyrazne
zhorSeny s maximom zmien v rekte a sigme, ordnym smerom az do
kolon ascendes. Pritomné plazivé vredovité |ézie pokryté fibrinom,
diznica adematézna bez cievng kresby. Bola vykonana
rektosigmoidoskopia pre zhorSenie zdravotného stavu, hnacky
sprimesou krvi 6-8krét denne, stolice @ v noci. Nalez vySetrenia
mierne zapalové zmeny na dliznici, diznica vyrazne hyperemicka,
edematdzna, spontanne krvaca uz po insuflacii. Doporucena liecba
Pentasa 500mg 3x2tbl., Prednison s postupnym zniZovanim davky,
Ciprofloxacin 500mg 2x1tbl., Entizol 3x1tbl., Sorbifer 2x1thl.,
Kaium cloratum 1tbl., Acidum folicum 1tbl., Nolpaza 20mg
2x1thl.. V roku 2020 pre neefektivnu lie¢cbu Humirou — adalimumab
bola pacientovi indikovana lie¢ba Emtyvio — vedoloizumab i.v, prva
davka bola podana 2.4.2020. Klinicky celkovy stav zlepSeny.
14.7.2021 vykonané kontrolné kolonoskopické vySetrenie so
zdverom Crohnova choroba spostihnutim hrubého &reva
aterminalneho ilea aktualne kompletné slizniéné vyhojenie.
Doporucené liecba Pentasa 500mg 3x2 tbl, Nolpaza 40mg pri
tazkostiach, Acidum folicum 2x1tbl., Entivio i.v.. V roku 2022
kontrola v gastroenterologickej ambulancii, vzhI'adom na kompletna
slizniéni  remisiu prechod na subkutdannu formu padavania
biologickej liecby Entyvio 108mg 4 dva tyzdne do domaceho
rezimu. Pokrac¢ovanie v lie¢be Pentasa, Nolpaza, Acidum folicum.

V kazuistikéch, ktoré sme spracovali sa potvrdilo riziko
komplikacii. U pacientky (kazuistika 1) sa potvrdilo, Ze
nedodrziavanie medikamentoznej lieCby vedie k relapsu ochorenia.
V obdobi puberty neuzivala lieky a klinicky obraz ochorenia sa
zhorSil natol’ko, Ze musela podstapit’ chirurgicki liecbu.
Dodrziavanim lieCebného procesu sa mohlo predist vaznym
komplikaciam ochorenia a relapsu. Pacientka v obdobi  puberty
faj¢ila a uzivala alkohol. fajéenie, konzumacia alkoholu a kofeinu.
Velké riziko zhorSenia klinickych priznakov arelapsu Crohnove)
choroby prinasa uzivanie navykovych latok. Pacienti, ktori fajcia,
maju Castejsi vyskyt relapsov a zvySuje sa u nich pravdepodobnost’,
Ze bude potrebna chirurgicka terapia. Tiez konzuméacia akoholu
priebeh zhorSuje. Az u 75 % pacientov sa po uZivani alkoholu
vyrazne zhorsili gastrointestinalne priznaky choroby. Mnoho
pacientov sChrohnovou chorobou, ktorym sa vyrazne zlepSa
klinické prejavy a choroba ustUpi do remisie, odmieta uzivat® lieky
dihodobo. Avsak vysadenie liekov modze viest' k znovuvzplanutiu
choroby ak rozvoju komplikacii. Relaps Chrohnovej choroby nardsa
nielen zdravotny stav chorého, ale aj schopnost’ fungovat
spoloCensky aj profesionalne, Co vyznamne znizuje kvalitu
pacientovho Zivota. Ak chory s Chrohnovou chorobou vysadi liecbu
a dojde k relapsu choroby, znovuobnovenie liecby uz nemusi byt
efektivne; napr. pri biologickej lie¢be si organizmus dokaze vytvorit’
imunogénnu reakciu na monoklond nu protilatku, a preto choroba na
ucinnu latku nereaguje. Komplikaciou moze byt zjazvenie tkaniva v
dosledku zépalu, ktory neodpoveda na protizapalovi terapiu.
Nedostatocna liecba Crohnovej choroby je spojend s vySSou
aktivitou ochorenia, stratou odpovede na biologicka lieCbu a
relapsmi, chori maju az pat'nasobne vyssie riziko vzplanutia choroby
do akutneho Stadia ako pacienti, ktori sa stavaju na uzivanie
medikamentov  dédedne. U pacientov, ktori nedodrzujda
medikamentéznu terapiu podla pokynov svojho lekara, je tiez vyssia
pravdepodobnost’ morbidity a mortality (Raisov4, 2019).

U pacienta (kazuistika 2) sa vyskytla komplikacia so vznikom
fistuly a periandineho abscesu o rozmeroch 5x3 cm. Pacientovi bola
prevedena incizia a kontraincizia, evakuacia abscesu, discizia fistuly
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Selastickou ligatarou. Pri¢inou vzniku komplikacie mohlo byt
zatajovanie priznakov spojené svyprazdiiovanim hrubého Creva
aobav shospitalizacie, ktoré mohli byt’ spojené s diagnostikovanou
Uzkostnou poruchou.

Obgja pacienti sa v sacasnosti vyhybaji provokujicim faktorom,
ktoré ovplyviiuju vznik komplikacii a zintenziviiuju priznaky
ochorenia.. Medzi tieto faktory zarad’'ujeme nevhodné stravovanie,
alkohol, a fajéenie. Nevhodné je g konzumécia kofeinu, ktory méze
U pacientov zapriinit’ meteorizmus, diarrhoeu i
dehydratéciu. (Raisova, 2019). Pacient bol prave naopak
disciplinovany v uzivani medikamentéznej lieby, ale aj u neho
doSlo k zhorSeniu zdravotného stavu. Obaja respondenti dodrziavau
dietetické odporacania a bezzvyskovu diétu. Stravuju sa zdravo,
raciondne. Vyhybaj sa nezdravym mastnym a vyprazanym jedlam,
Cerstvému pecivu, drazdivym pikantnym jedlam. Vedia, ze
nedodrzanim dietoterapie sa zmeni klinicky obraz ochorenia,
nastUpia komplikécie anavodi sa relaps ochorenia. Raisova (2019)
uvédza, ze chory musi metédou pokus-omyl vypozorovat’ zmeny,
ktoré mu spbsobuje ta ktora potravina. V obdobi relapsu sa
respondenti vyhybali Sportovym aktivitam pretoZze boli unaveni
atrpeli nedostatkom energie, bolestami brucha a Castymi
stolicami. Medzi  komplikécie, ktoré sa moézu v slvidosti s
Crohnovou chorobou vyskytnut, sU anane fislry, striktdry,
hemoroidy ¢i periandne abscesy. Tieto priznaky byvaju Casto
bolestivé a spbsobuju problémy s defekéciou, preto sl pacienti
edukovani o preventivnych opatreniach, pomocou ktorych je mozné
znizit' riziko vzniku tazkosti alebo zmiernit’ ich klinické prejavy.
Andne fisiry tvoria 21-35 % vSetkych periandnych lézii u
pacientov s Crohnovou chorobou. Mozno im predchadzat” zmenou
stravovacieho rezimu, teda jest stravu, ktora zmédkcuje stolicu.
Zmikd&ena stolica menej drazdi ¢revnu stenu a nedochédza k
naruSeniu dliznice. Efektivne si tieZ sedacie kupele, ktoré sa
odporucaju aj pacientom s hemoroidmi. Tieto komplikacie ma az 7
% pacientov a st &asto spojené s upornou diareou, ktora sa
vyskytuje prevazne v akdtnom Stadiu. Problémy s vyprazdiiovanim
spdsobuju g andlne striktlry, u nich podstata terapie spodiva v
uvolneni svalovej stendzy, pacient si moze prelie¢it’ striktdru sam
pomocou dilatatora, prip. sa prechadza na dilataciu digitalnu ¢&i
endoskopickd s vyuzitim balénika. Periandlne abscesy spdsobuju
bolestivi defekéciu, pacient je edukovany o prevencii ich vzniku, a
to o spravnej vyzive bohatej na vlakninu, dostatoénom prijme
tekutin a sprévnej defekacii, ktort mozno dosiahnut’ cvienim
defekacéného reflexu (Strelka, 2014). Obaja respondenti v siéasnosti
sporadicky Sportuju. Pohybova aktivita vedie k znizeniu stresu,
spravnej peristaltike Criev, zvySuje kvalitu Zivota a dUzi ako
prevencia pridruzenych ochoreni. Raisova (2019) uvédza, ze v
stvislosti s Crohnovou chorobou je mozné brat’ pohybovu aktivitu
ako Pahko dostupnii variantu pre zvydenie kvality Zivota. Stidie,
ktoré skumali efekt fyzicke aktivipgciantov s Crohnovou
chorobou, zitili, Ze u pacientov v remisii si pravidelné meng a
stredne intenzivne cvifenia velmi dobre tolerované a mézu mat’
pozitivne G¢inky na subjektivne vnimanie chorého. Aj kratke
cvienia s nizkou intenzitou dostato¢ne sluzia na to, aby sa zmiernili
klinické t'azkosti sivisiace s ochorenim a znizila sa hladina stresu.
Pocas kontrakcie kostrového svalstva sa uvolfiuju biologicky
aktivne myokiny, ktoré maju protizapalovy G&inok. Unava, asto
vnimany priznak g v kPudovom S§tadiu, je pravdepodobne aspoii
Ciastoéne sprostredkovana prozgpalovymi cytokinm, u pacientov,
ktori trpia vremisii Unavou, bola preukézana znizena fyzicka
aktivita. Medzi d’alsie vyhody fyzickej aktivity u pacientov patri
prevencia rozvoja pridruzenych chordb, zvysuje sa pruznost’ kibov a
zaroven sa znizuje ich bolestivost’, ¢im sa predchadza ankylozujuce)
spondylitide a dochédza k zvySeniu pevnosti kosti, ¢o vedie k
prevencii rozvoja osteopordzy a vzniku osteoporatickej zlomeniny.
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2. ZAVER

Crohnova choroba patri do skupiny idiopatickych érevnych zapalov
a predstavuje celozivaotny problém, ktory ma stdpajuci charakter
umladych TI'udi. Ide ocivilizacné ochorenie, na ktorom sa hlavne
podiel’a zivotny $tyl. DIhodoby stres a nevhodna strava méa na vznik
ochorenia velky vplyv. Je to nevylieCitelné ochorenie so
striedgjucimi sa fazami relapsov aremisii, ktoré sa daju pomocou
lie¢by zmiernit'. Liecba je medikamentdzna, v niektorych pripadoch
je nutna aj chirurgicka lie¢ba. Sucast'ou liecby je tiez dietoterapia,
podavanie bezzvyskovej stravy, pre ktoru je typické vylucenie
hrubgj vldkniny. Napriek zaznosti Crohnovej choroby sa da toto
ochorenie zvladnut’ a pokial je pacient s ochorenim disciplinovany a
psychicky vyrovnany, tak dokaze viest’ kvalitny plnohodnotny Zivot.
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Abstrakt Z&kladny prvok v prevencii vzniku aimentarnych
intoxikacii Tudi a zvierat predstavuje pravidelny monitoring
koncentracii mykotoxinov v krmivéach a potravindch. Této praca
bola zamerana na kvantitativne stanovenie deoxynivalenolu
v kompletnych krmivach pre monogastrické zvieratd (brojlery a
morky). Vo vSetkych vySetrenych vzorkéch kimnych zmesi sa
vyskyt  deoxynivalenolu potvrdil. Priemerna  koncentracia
deoxynivalenolu v krmive pre brojlery bola 1,776 mgkg! a v
krmive pre morky dosahovala hodnotu 0,675 mg.kg?. Stanovené
koncentracie deoxynivalenolu (mg.kg™) spifiaju poZiadavky na
mykotoxicki  bezpe€nost krmiv podla  Odportcania ES
2006/576/ES.

Kli¢ova slova mykotoxiny, kimne zmesi, monogastrické zvierata

1. UvoD

Obilniny ako dominantné plodiny pestované na ornegj pdde maju
dolezity vyznam vo vyzive l'udi, sluzia na kimne ucely alebo
priemyselné spracovanie, ngjmé kvoli ekonomickej vyhodnosti ich
pestovania a stabilite dosahovanych Udrod. S0  hlavnymi
komponentmi kimnych zmesi pre zvieratd. Vyznamnou mierou sa
podiel’aji na zabezpeceni prisunu energie a dusika. Okrem samotnej
pritomnosti obilnin v kompletnej kimnej zmesi je ddlezité aj ich
druhové zastUpenie. Vyznamné druhy v ramci obilnin predstavuju
pSenica, ja¢men, raz, ovos a kukurica. Pritomnost’ tychto druhov
obilnin v kimnych zmesiach pre monogastrické zvierata predstavuje
pre zvieratd urit¢é zdravotné rizikd v podobe vyskytu
mikroskopickych vli&knitych hib a ich sekundarnych metabolitov
mykotoxinov.  Obilniny predstavujd vhodny substrat pre
rozmnozovanie a rast mikroskopickych hub uz pocas vegetacie, ale
g v obdobi ich skladovania.

Medzi pol'nohospodarsky najvyzmamnejsie rody mikromycét patri
celosvetovo sa vyskytujlci rod Fusarium spp. (Gab-Allah a kol.,
2023). Rod Fusarium patri medzi tzv. potencidne toxinogénne
druhy hub, ktoré sii za vhodnych environmentdinych podmienok
schopné syntézy sekundarnych metabolitov. Optimane podmienky

pre tvorbu fuzériotoxinov predstavuju teplotu od 15 do 25 °C,
relativnu vlhkost’ zrna od 20 do 25 % a slabo kyslé pH prostredia.
NajrozsirenejSiu skupinu fuzériotoxinov tvoria trichotecény, ktoré sa
podra funkénej chemickej skupiny rozdeluju do $tyroch zékladnych
skupin (A, B, C a D) (McCormick a kol., 2011). V obilninach s
dominantnymi trichotecény typu A a B. Za celosvetovo najbezngisi
trichotecén sa povazuje deoxynivalenol, ktory modze byt
produkovany naim& druhmi F. graminearum, F. culmorum, F.
sporotrichioides, F. poae a F. acuminatum (Pinto akol., 2022).

Deoxynivalenol pdsobi predovSetkym cytotoxicky, imunotoxicky a
neurctoxicky (Wan a kol., 2022), inhibuje syntézu DNA a RNA na
ribozomang Grovni a poskodzuje expresiu cytokinov, zvy3uje
mnoZstvo intracelularneho vapnika s naslednou aktivéaciou kapsazy,
¢o vedie k zlomom DNA a bielkovin a k apoptoze buniek @este a
kol., 2022).

Klinické priznaky po perordnom prijati deoxynivalenolu sa
prejavuju ngima gastrointestinalnymi  poruchami, pretoze jeho
vplyvom dochédza k zniZeniu produkcie hlienu prostrednictvom
poharikovych buniek, k poskodeniu crevnych klkov a tym k
naruSeniu integrity c¢revnej bariéry s naslednymi poruchami
vstrebavania Zivin (Pinto a kol., 2022; Wan a kol., 2022). Na uginky
deoxynivalenolu st ngcitlivejSie oSipané, nasleduje hydina a
najmeng citlivy je hovadzi dobytok. Pri hydine bolo pozorované
okrem zhorSenia produkéného zdravia postihnutych jedincov aj
znizenie kvality vaje¢nej Skrupiny, zniZzend hmotnost’ vajca a vo
vgjciach boli potvrdené rezidud deoxynivalenolu. U brojlerov sa
pozoroval vznik progresivnej rachitidy nasledkom podavania krmiva
s obsahom deoxynivalenolu (Dénicke, 2002).

Cielom tejto prace bolo stanovit koncentracie trichotecénu
deoxynivalenolu v kfmnych zmesiach pre brojlery a morky
prostrednictvom ELISA imunoanalyzy a porovnat vysledné
koncentrécie s aktualne platnymi smerodajnymi hodnotami podla
odporagania Eurépskej Unie (Odporuéanie ES 2006/576/ES).
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2. MATERIAL A METODIKA
2.1 Vzorky kimnych zmesi

Celkovo bolo vySetrenych 16 vzoriek kompletnych kimnych zmesi
pre brojlery a 4 vzorky boli kimne zmesi pre morky. Vzorky (n=20)
boli uréené pre rozne Stadia vykrmu hydiny. Kimne zmesi pre
brojlerov. a morky boli ziskané od komerénych vyrobcov.
Z&ladnymi zlozkami kompletného krmiva pre brojlery boli okrem
inych komponentov pSenica, kukurica a séjovy Srot. Kimna zmes
pre morky pozostavala predovSetkym z kukurice, pSenice, sbjového
Srotu, pSeni¢nych otrab a ostatnych zloziek. Kifmne zmesi pre
hydinu boli vo forme peliet.

2.2 ELISA analyza kimnych zmesi

Na stanovenie koncentracii deoxynivalenolu vo vzorkach kimnych
zmesi bola pouzita imunoanalyza ELISA. Anayzy boli vykonané
pomocou kitu Veratox — Veratox for deoxynivalenol (Neogen
Corporation, Lansing, USA).

Vzorky na stanovenie koncentrécii deoxynivalenolu boli spracované
nasledovnym spésobom: 10 g z kaZzdej kimnej zmesi bolo
pomletych a zmieSanych so 100 ml destilovanej vody. Vzorky boli 3
minty mie$ané na trepacke (Orbital Shaker — Biosan) a nésledne
prefiltrované cez filtrany papier Whatman 1. Filtraty (s
minimanym objemom 5 ml) boli po riedeni s destilovanou vodou v
pomere 1:2 pouZité na kvantitativne stanovenie deoxynivalenolu
pomocou ELISA kitu.

Principom stanovenia koncentrécii  deoxynivalenolu pomocou
kompetetivngl enzymovej imunosorbentnej analyzy je, ze volny
mykotoxin vo vzorkach a Standardoch sut'azi s enzymom znacenym
konjugatom o vézbové miesta protilatok. Substrat, ktory sa pridava
po premyti vzoriek, reaguje s naviazanym konjugatom za vzniku
modrej farby. Meng intenzivne zafarbenie vzoriek predstavuje
vySSie koncentréacie mykotoxinu.

Test sa vykonava v mikrotitratnej platniCke a pomocou
platnickového ELISA readeru (Dynex Technologies, Inc., Chantilly,
USA) pri vinovej dizke 650 nm sa spektrofotometricky od&itaju
absorbancie jednotlivych vzoriek. Absorbancie Standardov tvoria
Standardnu krivku, pomocou ktorej sa vypodita presna koncentrécia
deoxynivalenolu v mg.kg™ (ppm).

2.3 Statisticka analyza

Na vyhodnotenie priemernegj hodnoty koncentracii a mediénu boli
pouzité Statistické funkcie programu M S Excel.

3. VYSLEDKY

V tabulka ¢. 1 su uvedené koncentracie deoxynivalenolu
kvantitativne stanovené pomocou ELISA metddy v kompletnych
krmivéach pre brojlery a morky. Vo v&etkych vzorkéch krmiva pre
brojlerov sa potvrdil vyskyt deoxynivalenolu v rozmedzi
koncentrécii od 0,435 do 1,829 mg.kg™ s priemernou hodnotou
1,776 mgkg’. Rovnako bol deoxynivalenol pritomny & vo
vSetkych vzorkéch krmiva pre morky s koncentréciami 0,283 mg.kg™
11,067 mg.kg™* a priemernou koncentraciou 0,675 mg.kg ™.

Vol. 12, issue 01

Tabulka 1 Koncentracie deoxynivalenolu (ppm; mgkg?) vo
vzorkach kimnych zmesi pre hydinu

Parametre Krmlyo pre Krmivo pre morky
brojlery
n 16 4
+/n 16/16 4/4
Min. 0,435 0,283
Max. 1,829 1,067
X 1,776 0,675
Median 1,179 0,675
n — celkovy pocet vzoriek, +/n — pocet pozitivnych vzoriek
zcelkového poctu vzoriek , Min. — min. koncentrécia

deoxynivalenolu, Max. — max. koncentracia deoxynivalenolu, x —
priemern& hodnota koncentrécii deoxynivaenolu

4. DISKUSIA

Obilniny predstavuji zékladnt krmovinu na vyrobu kompletnych
kifmnych zmesi pre monogastrické zvieratd. Hlavnymi zlozkami
krmiv pre brojlery a morky si okrem inych komponentov
predovSetkym p3enica a kukurica, ktoré si zdrojom energie (Khalil
a kol., 2021). Tieto obilniny si vhodnymi substrdtmi pre rast
mikroskopickych vléknitych huib, ktoré moézu byt povodcami
toxickych latok — mykotoxinov. Mykotoxiny mézu kontaminovat’
nielen krmiva, ale aj potraviny a mézu spdsobit’ akutnu, subakutnu a
chronicku intoxikéciu az smrt’ zvierat a F'udi (Oguz a kol., 2022).

V stcasnej dobe je znamych viac ako 500 mykotoxinov a medzi
celosvetovo najcastejSie  sa  vyskytujuce mykotoxiny patri
deoxynivalenol (Stein a Bulboa#i, 2017). Popisuje sa, ze brojlery,
ktoré konzumuju krmivo s obsahom deoxynivalenolu, nedosahuju
poZzadované prirastky na hmotnosti a krmivo s obsahom
deoxynivalenolu v koncentrécii 10 mg.kg® spdsobuje zniZend
konverziu krmiva (Ghareeb a kol., 2013). Kur¢ata a nosnice reaguju
na zvysujlce sa koncentracie deoxynivalenolu v potrave znizenim
produktivity iba pri vysokych hladindch nad 5 mgkg?, ae
neexistuje jasny dokaz o vztahu medzi davkou a odozvou
organizmu (Awad a kol., 2008). Deoxynivalenol tieZz zasahuje do
biochemickych indikatorov, ¢oho dosledkom byva zhorSeny
metabolizmus proteinov a lipidov hydiny spolu so zmenenymi
imunitnymi  parametrami (Yang a kol.,, 2020). Zmeny v
hematologickych alebo imunologickych parametroch mézu
negativne ovplyviiovat’ produktivitu a senzitivitu zvierat k
chorobam, ¢o sa prejavuje najmé u mladych jedincov (Awad a kol.,
2008).

Vo vsetkych nami vySetrenych vzorkach kifmnych zmesi pre hydinu
bol zaznamenany vyskyt deoxynivalenolu v rozmedzi od 0,435
mg.kg? do 1,829 mg.kg™. Rovnako sa deoxynivalenol vyskytoval
vo vSetkych vzorkach krmiva pre hydinu vySetrenych v Pol'sku, ale
v rozmedzi nizSich koncentrécii 0,003-0,099 mg.kg ™ (Cegielska-
Radziejewska a kol., 2013). Podobné vysledky zaznamenali Greco a
kol. (2014), ktori uviedli, Ze deoxynivalenol bol ngdeny v 90 %
analyzovanych vzoriek. Priemerna koncentrécia deoxynivaenolu v
pozitivnych vzorkach (56 %) kfmnych zmesi pre hydinu zo
Slovenska v roku 2005 bola 0,303 mg.kg™ (Labuda a kol., 2005).
Naproti tomu Magnoli a kol. (2002) pozorovali iba 6 %
kontaminéciu krmiv pre hydinu deoxynivalenolom v Argentine.

V rdmci Eurdpskej Unie sii stanovené najvySSie pripustné hodnoty
neziadlcich latok vrétane mykotoxinov v krmivach pre zvierata
(Smernica ES 2002/32/ES). Smerodajnd hodnota koncentrécii
deoxynivalenolu v komplethom krmive pre hydinu predstavuje 5
mg.kg? (Odporucanie ES 2006/576/ES). Preto mbdZeme
skonstatovat’, ze vysledné koncentracie deoxynivalenolu, ktoré sme
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stanovili vo vySetrenych vzorkach krmiv pre hydinu spifiajt kritéria
uvedené v Odporucani ES 2006/576/ES.

5. ZAVER

Hoci deoxynivalenol patri medzi najmengj toxické mykotoxiny, jeho
pravidelny monitoring v krmivéch a potravinach je délezity nggmé z
hladiska potencialnej kontaminacie obilnin. Hydina sa povazuje za
meng citlivd na toxické G¢inky deoxynivalenolu v porovnani s
inymi druhmi zvierat. AvSak hrozba v podobe mykotoxikéz, mbéze
byt pri¢inou naruSenia produkéného zdravia zvierat a ekonomickych
strét. NaSe Ciastkové  vysledky naznaduju, Ze  vyskyt
deoxynivalenolu v kompletnych kimnych zmesiach pre hydinu je v
sllade s pravnymi normami, ale v systéme prevencie sl potrebné
neustale kontroly pritomnosti deoxynivalenolu nielen v krmivach,
ale @ v krmovinéch a potravinéch.
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Abstract Currently, more and more companies already have mobile
applications or have started working on them or will start
developing them. This paper will describe the agile management for
the development of a mobile application for the Jan Bocatia Public
Library, explain the importance of the SCRUM Master position and
analyze the current state of libraries in Slovakia. An online meeting
was held with the project sponsor to find out the problem of the
library and the target group for which this mobile application will be
developed. Finaly, the paper offers our proposal for a mobile
application to attract new readers and our first experience with this
framework used in the project and its impact on the mobile
application. Last but not least, suggestions for possible
improvements to the application in the future.

Keywords Agile management,
development, Scrum Master

agile methodology, app

1. INTRODUCTION

Recently, mobile applications are quite popular. They make people's
work and life much easier. Instead of lengthy searches for individual
websites or organizations, it is necessary to download an application
to a smartphone and open it with a single click. Thus, the user
always has the applications at hand on the desktop and can easily
open them anytime and find what he is looking for. In addition,
some applications are available offline, so users can check things
even when they are out and get what they need.

A mobile application, or app for short, is a software application
created specifically for mobile devices such as smartphones,
watches, emulators, tablets, and other mobile devices. A mobile
application is the opposite of desktop applications (which run on
desktop computers) and web applications (which run in web
browsers on a smartphone rather than directly on the smartphone).
The first mobile applications were from manufacturers of mobile
operating systems that needed their users to create practica methods

for checking e-mails, making calendar entries, viewing the stock
market, weather reports, and other essential functions. Over time,
however, people began to ask more and more for a more diverse
range of applications. So programmers began developing mobile
games, company applications, production automation, practical
applications using GPS, order tracking, and various fun applications
for children and adults. Generally, apps are downloaded from app
stores, which are atype of digital distribution platform. Each digital
distribution platform hasits app store [1].

The use of mobile applications is increasingly prevalent among
mobile phone users. The researchers found that mobile app usage
depends on the user's location and time of day. Applications are
generally small, self-contained software units with limited
functionality. Mobile apps are increasingly important in healthcare
and, if designed correctly, can bring many benefits. Some apps are
free, others may be pre-paid or prepaid, and some apps include ads.
Revenues for sold apps are usually split between the app creator and
the app store. Depending on the mobile platform, the same app may
cost adifferent price.

One of the most widely used operating systems, mainly used in
mobile devices, is Google Play. On March 6, 2021, Google Play was
launched, bringing together Android Market, Google Music, Google
Movies, and Google eBookstore under one brand. Google Play,
usually referred to as the Google Play Store, was once referred to as
the Android Market. It is an online distribution service that is
operated and developed by Google. It currently provides several
digital content types, such as games, music, books, movies, and TV
programs. In addition, some apps on Google Play are available
either for free or for afee.

The next most used operating system is iOS. First, iPhone OS was
developed based on macOS for the original iPhone, and later it was
adapted for other mobile devices such as the iPod Touch multimedia
player and the iPad tablet. iOS is a mobile operating system created
and developed by Apple. The term iOS also included versions
running on iPads until the launch of iPadOS in 2019 and iPod Touch

96



GRANT journal
ISSN 1805-062X, 1805-0638 (online)

EUROPEAN GRANT PROJECTS | RESULTS | RESEARCH & DEVELOPMENT | SCIENCE

devices. After Android, it is the second most widespread mobile
operating system in the world. Mgjor versions of iOS are released
periodically every year [2].

1.1 Scrum

Software development teams often use Scrum (for example, a
mobile application) [11]. It is a simple, agile framework for
effective team collaboration on complex (complex) products. For
these reasons, Scrum was implemented in a mobile application
development project to modernize library services[12].

Scrum is one of the most popular agile frameworks, which
represents a set of principles: deliver a functional product in short
cycles, guarantee fast feedback, enable continuous improvement,
and facilitate rapid adaptation to environmental influences and
changes [13], [14], [15]. It uses agile thinking to develop, deliver
and maintain products with an emphasis on software development.
The team divides its work into objectives [16]. Goals can be
accomplished in time-bound iterations called sprints [05].

Smaller teams communicate better and are more productive than
larger teams. If the Scrum team is too large, it should consider
reorganizing into multiple cohesive Scrum teams. They should share
the same product goa and backlog [17]. The Scrum team is
responsible for al activities related to the product, from
collaboration with stakeholders, experimentation, research and
development, and whatever else is needed [18]. The entire team is
responsible for creating a valuable and helpful increment each sprint
[03].

The basic unit of Scrum is a small team called a Scrum team. A
scrum team is a cohesive unit of professionals focused on one
common product goal.

Within Scrum, 6 phases of the software development life cycle are
repeated in each sprint (see Figure 1) [04].

5
Deployment

Figure 1 Development life cycle

One of the positionsin the Scrum team is the Product Owner, who is
responsible for achieving good business results. The Product Owner
represents product stakeholders and the voice of the customer during
the project. The product owner defines the product in terms of
customer-centric outcomes, adds them to the backlog, and prioritizes
the backlog based on importance and dependencies [19], [20].
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Another position is the Scrum Master, responsible for removing
obstacles to the team's ability to meet product goals. A Scrum
Master is not ateam leader or a project manager. Instead, the Scrum
Master represents a barrier between the team and various
distractions [06], [07].

The last position in the Scrum team is the developers, who perform
the work to create value increments at the end of each sprint. The
term developers refer to anyone who plays arole in developing and
supporting a system or product. Among developers can be included
people who, for example, do analysis, design, development, testing,
technical communication, document, and similar [21].

In a Scrum team, ceremonies ensure regularity and minimize
meeting needs. Therefore, al ceremonies have a time limit. The
basic unit of development in Scrum is sprint. A sprint is a time
bound; that is, the length is agreed upon and determined in advance
for each sprint. The duration is usualy between one week and one
month. The sprint length is typically set to two weeks [08].

At the end of each sprint, two events are done [09]: sprint review
(progress demonstrated to stakeholders), sprint retrospective
(identify lessons and improvements for next sprints within the
team), [22], [23].

Another unit in Scum is Sprint Planning. Each sprint starts with
sprint planning, the goa of which is to define the tasks for the
upcoming sprint to: agree with the Scrum team on the sprint goal, a
brief description of what the team will deliver by the end of the
sprint, based on the priorities set by the product owner, select the
backlog items of products that contribute to the achievement of the
goa will create sprint backlog items by discussing and agreeing
among themselves which items should be completed during this
sprint and which will be completed in the next sprint. The maximum
sprint planning time is limited to eight hours for a 4-week sprint
[24].

During the sprint, the Scrum team should meet every day, which is
usually performed standing up, so that this Daily Scrum does not
take unnecessarily long. Daily Scrum belongs to other basic units.
The team comes prepared for this meeting. Daily Scrum: is aimed at
checking progress towards the sprint goal. It should aways take
place at the same time and place every day and is time-limited. It
should take a maximum of 15 minutes, and the team decides, even if
only developers should speak, it does not contain discussions and
the like [25].

The penultimate ceremony is the Sprint Review. At the end of each
sprint, a Sprint Review should be carried out, where the team:
presents the completed work for the given sprint to the stakeholders,
asks for feedback on the increment of the finished product, discusses
unfinished work, tasks (planned or others), suggestions for future
work, improvements (or instructions on what the Scrum team can
work on further) are accepted [26].

The last ceremony is the Sprint Retrospective, which is performed at
the end of the sprint, after the Sprint Review. Three questions need
to be considered in retrospectives:

= \What went well during the sprint?
= \What did not go as expected?
= What could be done differently in the next sprint?

In Scrum, Scrum artifacts also present work or value, which creates
transparency and opportunities for review and adaptation [27].
Scrum artifacts are designed to maximize the transparency of
important information and for everyone to understand the artifacts
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equally [28]. Scrum artifacts include Product Backlog, Sprint
Backlog, and Product Increment. The increment is one of the
important artifacts of Scrum. A product increment integrates all
completed Product Backlog items during a sprint. Likewise, the
product increment integrates all completed product backlog itemsin
a particular sprint. In a project, product increment is the integration
of all completed sprint backlogs [10], [29], [30].

1.2 Theclient of the project

The client of this mobile application development project called
Book avatar was the Jan Bocatia Public Library, located in KoSicein
cooperation with the KoSice self-governing region. The public
library of Jan Bocatiais the oldest and, at the same time, the largest
library in Slovakia. From the name of this public library, it can be
deduced who this library was named after. It is clear that it is Jan
Bocatius.

The library's brief for the Scrum team, which aims to create a
mobile application that will facilitate and help readers find what
they are looking for and recommend books they like from the
comfort of their homes, was as follows:

create a mobile application that will popularize book lending,
find out data about the readers (target group),

relieve librarians (e.g., from repetitive questions),

better inform readers (e.g., about news, events, etc.).

With this mobile application, the library wants to make it easier for
readers to use the library in a new, modern way and relieve
librarians of constantly repeating questions and requests that have
already been answered several times.

It was performed research to seeif any of the libraries already had a
mobile app to get inspiration, see if the library had any competition,
and come up with something new to the market that wasn't there yet.

The features that most interested us as readers were:

= A clear list of what the given reader is currently reading.

= Reading prompt. It mainly serves as motivation to read more
books.

= Recommendations based on what the reader liked.

=  There was found the following attractive features from other
apps and sites:

= A reader's card in the application so that the reader does not
have to carry it with him al the time or if he forgetsit at home.

2. METHODS

The Scrum framework was implemented in the Book Avatar project
to create a mobile application for VKJB and to, increase library
traffic, and facilitate book search.

First of all, at the beginning of the project, the whole team met with
the client (client) of the project directly with the Public Library of
Jan Bocatia. The goa of this meeting was to find out and analyze
the required functions of a digital product, such as. "What digital
product is going to be created? What is the target group? What
functions should a mobile application have?".

Furthermore, a survey was made in Slovakia regarding libraries to
find out if any of the libraries already have a mobile application. If
none of the libraries had a mobile application, an application whose
main theme is books was sought. Google was used to search the
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Internet for various applications and sites, the main topic of whichis
books. The main reason was an inspiration.

Seven team members worked on the Book Avatar project. The team
consisted of 1 Scrum Master, 1 Product Owner, 2 Designers, and 3
Developers. When assembling a team, not only is its size important
but mainly the necessary experience and knowledge of individual
team members. The project was described from the point of view of
the Scrum Master - one of the most critical positions in the project.
The scrum team worked on this project for five months, from
January 2021 to June 2021. During the project, ten sprints took
place, with one sprint lasting two weeks.

After the sprint's end, the team's performance was evaluated, such as
the number of completed tasks, and uncompleted tasks, what
problems arose, and how individual issues were solved. This
evaluation was done after each sprint, a total of ten sprints were
evaluated.

After the end of the project, a presentation was made for the Jan
Bocatio Public Library, for which this mobile application was
developed. At the end of the presentation, the library was given a
space to comment on the created mobile application.

3. EXPERIMENTAL SETUP AND DATA

As mentioned above, our goal was to create a mobile application by
implementing the agile Scrum framework.

Currently, the library is mainly visited by the age group 30 years
and above. The younger age group, between 15 and 18 years old,
rarely goes to the library. They only borrow books they need for
compulsory reading or as study material for a final thesis. This age
group prefers mobile phones, which they amost always have
somewhere at hand and have various mobile applications installed,
where they have all the necessary and unnecessary things. It's easier
than manually entering a page several times a day. There is only a
need to search for the given application once, install it on our phone,
and it isalways at hand.

Many of us cannot imagine life without mobile applications.
Applications can not only make life easier but also more pleasant.
That is why the Public Library of Jan Bocatia in KoSice decided to
introduce digital products and thereby innovate the field of libraries
by creating a mobile application - a book avatar. The book avatar
will serve as a personal assistant in the library environment. It will
aways be at hand, wherever the team members are. It will enable
pre-registration directly from the mobile phone, when basic personal
data do not have to be entered in the library, but, for example,
directly from the comfort of home. Only the reader in question
comes to the library to show a valid identity card and sign. In the
case of a minor, his legal representative signs. Time can be saved
even if the reader only comes to pick up books that are pre-ordered
through the given application. If the books have aready been
borrowed, they can be quickly reserved so no one else can borrow
them. After returning the given title to the library, the reader will
receive a notification directly from the application about pre-paring
the reserved books and their subsequent borrowing. Notifications
can be set whether the user wants them turned on or not.

The most crucia function will be book recommendations based on
previously borrowed or previously searched books. This feature will
make the book search process easier for readers, and librarians will
also not be confronted with questions like "Please advise me of a
book; | read this, and | liked it. Is there anything else similar?".
After the initial meeting with the client, a user persona was created.
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The client's goals were defined, and a map called the Journey map
was created. It's a map of the user and what they're doing. It had to
be known for whom and how it was approached.

A competitive analysis was then researched and created to see what
the environment the product will be brought into looks like. In our
case, an overview of library applications was made and whether any
library in Slovakia has a mobile application.

Subsequently, a problem framing was done, with the fact that at the
end of it, it was found that there were assumptions about what
would probably be created for that client. It is good, mainly because
it is possible to communicate with the client more quickly and direct
him somewhere when going into a sprint.

During the project, there were several challenges for the team, such
as. finding out the data about the target group, market analysis,
propose a modern design, verify the functionality of the design,
Android operating system, and communication with Tritius.

The Scrum Master coached the team to follow agile practices and
agile mobile application development process. Ceremonies were
observed - basic Scrum meetings such as Sprint Planning, Daily
Scrum, Sprint Review, and Sprint Retrospective. The Scrum Master
planned and, at the same time, facilitated (that is, led) these
meetings. He encouraged people when they were not speaking to
speak, helped with asking questions, and kept time. Once he set a
time for the meeting, he had to make sure that everything that was
planned could be discussed so that it did not happen that only one of
the three topics was discussed in an hour-long meeting. In practice,
when the meeting was finally arranged, everyone came, and when
the Scrum Master saw that the discussion on a topic was taking
longer, he preferred to hold another meeting so that it could be
discussed in detail. He did not support the idea that time must be
respected, at the expense of quality, that someone would be stopped
in the middle of a sentence, and thus nothing would be solved. The
goal is not to go through all the questions but not to solve any of
them. So he planned it so that it would al be done in that time and
that all that needed to be said would be said.

The main task of the Scrum Master was to establish the Scrum
process (see Figure 2), which defines roles, artifacts, and
ceremonies.

SCRUM

Roles Ceremonies

Scrum Master

Product Backlog

Sprint

Product Owner Sprint Backlog Sprint Planning

Team Increment Daily Scrum
Sprint Review

Sprint Retrospective

Figure 2 Scrum process

The Scrum process brought roles for which the development team
needed to be trained. In this case, the Product Owner was a member
of a team that was technically focused and was not management-
oriented before this project. The role of the Scrum Master was,
therefore, to coach him to understand the basic principles of Scrum
and his role as a Product Owner. At the beginning of the project, he
formed a bond with the Product Owner when he and the Product
Owner had to spend some time together. They arranged several
meetings where they first got to know each other and |ater agreed on
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other processes they set up. Communication is everything. Thanks
to effective communication, they could work with the team to find
solutions to problems. He maintained an open-door policy and built
trust within the Scrum team and among stakeholders while
maintaining a positive attitude—helping the project succeed. For
example, the Scrum Master helped the team achieve the project's
goals by assisting them with everything they needed to make the
work go smoothly, eliminating problems, and motivating the team to
achieve better results. It was necessary to motivate the team and
protect it from externa influences that could reduce it to the set
goa. He solved problems of a different nature from the type: the
customer has not replied for two days. He tried to find the customer,
saying that the team would be late if he didn't say something. He
also solved internal problems, unless someone didn't get along with
someone or someone had a communication problem with someone,
etc. It was important that he supervise the team, that the team
observe ceremonies, and that everyone be punctual.

The activities of the Product Owner were not focused on the team as
with the Scrum Master but on the product. His main task was taking
care of the Product Backlog, where he wrote down the tasks and
regularly created and wrote down the requirements that needed to be
developed. In addition, he was responsible for the product vision
and product development strategy, working with the development
team, ensuring the team understood the product requirements
correctly and completing the requirements acceptance criteria
During the mobile application development, the Product Owner
ensured communication with the customer, sufficiently explained
the problems that needed to be solved and communicated al this to
the team. He also prioritized the tasks that needed to be done first.
He had a technical education, which was not a necessity. Still, it was
a great advantage, and he could advise the team on how to move
forward in developing the mobile application.

The lists through which basic information was shared with the
Scrum team during project management are called Scrum artifacts.
There are three main artifacts: Product Backlog, Sprint Backlog, and
Product Increment, which will be discussed in the next section.

The first thing to start with was the Product Backlog - it was nothing
more than asimple list of all the tasks and product requirements that
needed to be fulfilled. This document is never finished, which is
why Agile or Scrum differs from Waterfall or classic project
management, where a detailed plan islaid out at the very beginning.
Here the solution went into the unknown. The library did not yet
know what it wanted, and it was unclear what it should do, how, and
why it should do it. It wasn't planned all the way. However, an idea
(i.e., this task) was developed. Before anything was written in the
Backlog, research was done first. What would be done was clear,
and the most significant possible competition was found. As much
as possible was copied from the competition, and these ideas were
further developed. During several sprints, it was possible to
brainstorm more than make or try different designs/technologies and
pre-sent them to the customer. He chose what he liked more and
what he didn't like, and based on that feedback, and the Product
Backlog was updated.

The goa of the sprint was also determined. A goal was set because
it was a good reminder every time they looked at the Product
Backlog of what needed to be accomplished. In addition, it helped
the team to focus on the work. Figure 3 shows the entire Product
Backlog, divided into three main parts: To do, In progress, and
Done.
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Figure 3 Product Backlog

Whenever the Backlog was viewed, it was possible to see the status
of individual tasks, how many tasks still need to be done, how many
tasks are till being worked on, and what has aready been
completed. The Product Backlog was mainly the responsibility of
the Product Owner, who was responsible for prioritization; that is,
the essential things with the best-detailed descriptions were at the
top of the Backlog. It was an organized list of all "User Stories”,
which included: Login, Registration, Reader Loans, Anonymized
Borrowing History, Reservation, Availability of a Work in the
Library, Search, Filtering Records, Book Recommendations, and
Reviews, i.e., book ratings. Priorities included Login, Reader Loans,
Reservation, Search and Recommend books. They changed
according to the interests or requirements of the customer. The
Product Owner himself did not do it. It was good when the whole
team helped in the beginning because they asked various interesting
questions that, for example, the Product Owner would not usually
have thought of and which the Product Owner then asked the
customer.

The meetings were held online using Google Meet. There was no
fixed time duration during this meeting, so the length of the meeting
was adjusted as needed. It was attended by the entire team,
including the Scrum Master, Product Owner, Designers, and
Developers. The ten User Stories were divided into 40 tasks, i.e., the
items that the Product Owner presented to the team and asked
which, according to the group, are the most important or can be
started to work on. Asif it has been combed and the individual tasks
have been put in order. It is how the team knew how to help the
Product Owner. The Product Backlog was created for two sprints
ahead. It was important for the team not to stand still and do
something.

Sprint Backlog was the result of Sprint Planning - which was almost
the same as Product Backlog, only for that one sprint. So that was
the list of User stories done in the next sprint. In the first sprint,
three items were selected for the Sprint Backlog. The team did not
meet these items. In the second sprint, two items were selected. The
team aso did not complete these items, so they were moved to the
next sprint. In the third sprint, two items were selected, and five pre-
delivered unfinished items were added. Here the team managed to
complete three items successfully. Incomplete items remained four.
Six items were selected in the fourth sprint. The team finished dl six
items out of six items.

Eight items were selected in the fifth sprint. The team managed to
complete five items. The team did not manage to finish 3. Therefore,
they were moved to the next, 6th sprint. In the sixth sprint, six items
were selected, and the previous three unfinished. In this sprint, the
team managed to complete eight items. Two items and the previous
unfinished item were selected in the seventh sprint. It fulfilled two
items. In the eighth sprint, three items were selected, and the
previous one was unfinished. The team completed all four items.
Seven items were selected in the ninth sprint. This successfully
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completed all seven items. In the last tenth sprint, the last four items
were selected. The team met all of these items.

The Product Increment was the design proposal in the first two
sprints, but nothing from the Product Backlog. In the third sprint, the
team managed to make the basic layout of the application, which
was the first Product Increment. In the fourth sprint, the result of the
sprint was the system design, reader login, and registration
components. The fifth sprint's outputs were Reader's Loans and
Loan History. In the sixth sprint, the Product Increment was Book
Reservation and Availability of the work in the library. The team
created a Search for books or documents in the seventh sprint. In the
eighth sprint, there was an output-pom FAQ, i.e., an overview of
frequently asked questions. In the penultimate ninth sprint, it was
decided to complete the Filtering of records. In the last tenth sprint,
the team's output was the Evaluation of books, i.e., Reviews and
Recommendations of books based on previously borrowed and
searched ones. The overall Product Increment was a mobile
application.

In terms of processes, four essential project management ceremonies
were implemented to help the team identify better goas, structure,
and activities that best suited each of them. These four types include
kick-off meetings (Sprint Planning), status updates (Daily Scrum),
stakeholder reviews (Sprint Review), and project reviews (Sprint
Retrospective). As for Planning, the goal was to create a goal for a
given sprint (Sprint Goal) and create a Sprint Backlog, which is the
second artifact of Scrum. Thefirst is the Product Backlog. It isalist
of tasks that must be completed for a given period that has been set
or atimeiteration, i.e., asprint.

Sprint from the Scrum Master's point of view

The development team included devel opers who had never heard of
the Scrum framework. It's why the Scrum Master explained to them
what Scrum is, why individual ceremonies are essential, he
explained why he was introducing an agile management method that
was not only effective for the team but also for the customer, how
tasks are recorded in Jira, what different benefits this agile
management contains. He showed them that the position of Scrum
Master had its meaning in terms of, for example, solving problems
or relieving them of communication with the customer.

Sometimes he did a few things for someone else to teach them the
process or to guide them. Sometimes he took on the role of Product
Owner to replace her during her absence and thus tried another
position as Scrum Master. So he aso communicated with the
customer and determined some priorities that the team worked on.
Then he chose the approach, "don't catch fish for a person, but teach
him to fish". When you give him afish, you feed him for a day, but
when you teach him to fish, you feed him for alifetime.

If someone had a problem during the sprints, they contacted the
Scrum Master using the Slack tool, and then they arranged an online
meeting where they discussed the issue and agreed on a solution.
But there were also problems where only the Scrum Master was
informed, and he resolved the issues without needing a meeting. He
aways tried to solve and eliminate the problem in the shortest
possible time so that the sprint was not prolonged and the team did
not lose time. But it was not aways easy and possible. The
developers problems turned out to be the most serious. A significant
risk for this project was the new library-information system, which
the Jan Bocatia Public Library wants to apply. Some institutions
have already started using Tritius. In the case of the library, not
everything went entirely smoothly. Communication with Tritius
employees was the most critical. Tritius is not a modern system that
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allows you to connect to an application. It does not offer the
possibility of connecting to the system via APl protocals. It uses old
protocols, in which it isn't easy to search as well as to update the
given protocols. Likewise, after a discussion with the owner of the
library system, a necessary update of the system is not planned soon
so that it is possible to connect third parties, e.g., mobile
applications.

The Scrum Master tried to conduct the meetings so that as many
team members as possible participated, if possible, al of them.
Before each session, he also wrote to the team in Slack so they
would not forget the meeting. He taught the team about
responsibility and the importance of announcing their absence. If
someone couldn't attend the meeting, he assigned another person to
answer for him, so the team knew what the given team member did
yesterday, what he would be working on today, and if he had any
problems. It made these meetings so much easier. The whole team
met only once aweek, asit suited everyone and was enough. If there
was any minor issue, they reported it to the Scrum Master using
Slack.

Sprint Planning from the point of view of the Scrum Master

First, an initial project meeting (i.e., Sprint Planning) was held. It
was a meeting where the whole team, including designers,
developers, and marketers such as Scrum Master and Product
Owner, came together. It is true that for a 1-month sprint, the
duration of this meeting should not exceed 8 hours. Since the
beginning of the project was not risky, it was not necessary to
choose a sprint shorter than two weeks. The Scrum Master set the
sprint to 2 weeks so that Sprint Planning could take a maximum of 4
hours. Our Sprint Plannings always lasted a maximum of 2 hours.
Never has Sprint Planning taken longer. If Sprint Planning takes less
time, but everything that is needed is covered, it can be done even
faster. This condition was met every time, and tasks were aways
selected for the next sprint. However, it should never take longer
than 4 hours in a 2-week sprint, so that the project is not delayed and
the team does not waste time. It is such a time limit that the Scrum
Master followed so as not to exceed it. Sprint Planning was planned
as soon as the team was ready to go into planning mode. This
meeting served as the formal start of project planning. The project
kick-off meeting was the first meeting where the Scrum team came
together to gain a common understanding of the goals and scope of
the project and to understand each person’s roles within the group.

The meeting started with a short introduction. The Scrum Master
gave each team member approximately 10 minutes to introduce
themselves and their role. After that, the project's background was
explained for about 5 minutes. It included details such as how the
project came about and why it is essential. This time was also used
to set a common vision. Ancther 5 minutes were spent sharing the
goals and scope, which referred to the boundaries around the
project. It included clarifying what work was considered in-scope
work and what work was considered out-of-scope work.

This meeting was also a good place to share the target launch date
and highlight any important milestones the team needed to be aware
of. Once the goals and scope were discussed, it was time to discuss
the roles of all team members. It took about five minutes to ensure
that everything was clear to everyone responsible for what worked
throughout the project. Afterward, cooperation and how the team
will work together on the project were discussed. Tools that served
as a common source of information for the group were aso
explored. For example, a project plan created in a spreadsheet or
work management software, e.g., Jira Software. In addition, it was
determined how the team would communicate with each other, such
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as through daily e-mail updates, a team chat room, or weekly online
team review meetings via Google Meet. Approximately 10 minutes
were devoted to this topic. Once everything was ready and the
project details discussed, it was time to discuss what would happen
next. Over the next 10 minutes or so, expectations were set with the
team members for what was to come. This was also used to clarify
the next procedure for each team member, i.e., so that members
know how to proceed. Finally, about 15 minutes were allocated for
questions from the team. It was a chance for the Scrum team to gain
insight into some of the topics we've discussed. So this kick-off
meeting covered introductions, project background, goals and scope,
tasks, collaboration, and what's next, but mostly time was reserved
for questions from the group at the end.

All members of the Scrum team are invited to this initial meeting.
During the kick-off meeting, team members |learned more about how
to contribute to the project and gained a deeper understanding of
how the team would work together to achieve the project's goals.
Stakeholders were aso invited to have an opportunity to understand
the project plan at a high level, share their perspectives and ensure
that everyone is on the same page. Some meetings were more time-
consuming, but some were less demanding when it was enough to
send a quick email or use chat with team members. After the
program meetings were completed, this information was
documented in a meeting agenda template and sent to participants a
day or two before the meeting. The Scrum Master led most of this
meeting.

Daily Scrum from the point of view of the Scrum Master

The Sprint started, the Sprint Planning was completed, the Sprint
Backlog and Sprint Goal were available, and finally, the Definition
of Completion was determined (i.e,, it is generally understood that it
is known when the task will end, what it should contain, and
everyone understands it). The whole team usually met every day at
this meeting, but it was a little different for us. The Scrum Master
set Daily Scrum meetings once a week, where it was said who is
working on what - so that it is not time-consuming for the team
members. Then a meeting was held with the team, including the
Scrum Master, Product Owner, designers, and developers. This
meeting took place online via Google Meet and lasted no more than
15 minutes.

Sprint Review from the Scrum Master's point of view

Like all the previous ceremonies, this meeting was also limited in
time, and it should last a maximum of 2 hours for a 2-week sprint. In
our case, this meeting still lasted approximately one hour. All Sprint
Reviews were conducted online using Google Meet, and the tools
used in these meetings were Figma, where the designers showed
their progress, and Xamarin, where the devel opers worked.

It was convenient for the client to meet with the team twice a month.
The project was presented to the project sponsor, athough only a
small part was made. The client did not like the colors that were
used. So it was recorded, and the Product Owner tried to work it into
the next sprint. Therefore, it was essential to teach the customer to
talk only at the Sprint Review so that the scope does not have to
change during the sprint, i.e., so that during the sprint it was not
needed to solve issues how to change the requirement, where and
how it will be placed. Everything had to have its sequence. The
Scrum Master and Product Owner explained to the customer that
once the 2-week sprints were agreed upon, every two weeks, he
would come to the Status and Sprint Review, and the customer
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would see what had been done so far and provide feedback on what
he wished to change. Subsequently, comments will be worked on.

Effective team communication is necessary to ensure the successful
outcome of the project. The Scrum Master is the one who connects
the team to the information they need. Throughout the project, he
served as the main resource for the team when it came to
communicating and clarifying goals, progress, and updates. There
are many tools for sharing with the Scrum team, but Google Meet
was used for online meetings. If a team member had a minor
problem with a task or with any team members, they contacted the
Scrum Master using Slack. The lengths of those meetings were not
aways as long as planned. For example, if the meeting was
supposed to last 2 hours, it did not mean it lasted 2 hours. It was just
the planned maximum possible length of the meeting. If the
discussion at the meeting was finished in 20 minutes, there was no
need to extend the meeting. The length of the work meeting
depended only on the work team. The purpose of the Sprint Review
needed to be fulfilled. This meeting should not last more than 2
hoursto avoid disrupting the sprint later.

Sprint Retrospective from the perspective of the Scrum Master
Retrospectives should take place throughout the project's life cycle.
Therefore, they were implemented after the main milestones, i.e.,
sprints, and after the project completion. As for the time limit, the
Sprint Retrospective should not last longer than one and a half hours
for 2-week sprints. This time limit was always respected, and the
Retrospectives did not last even half an hour. These meetings were
held online using Google Meet. In advance, the Scrum Master
prepared a PowerPoint presentation, which he then shared during the
meeting.

Adgileis gtill relatively new in KoSice, and some companies are now
switching to it. Many people are fed up with it, especialy
developers, who until now have taken a task, made it, handed it
over, and didn't have to deal with any of the processes around it. But
because the Scrum Master showed the benefits and admitted that it
is simply impossible to introduce Scrum hard because this alone is
not agile. Still, it is necessary to introduce some agile management
methods that will be effective for the team and the customer. It
meant being flexible towards the client, i.e., the customer. He told
the group that he chose Scrum because he saw the benefits. For
example, in the Daily Scrums, he saw the benefits in planning, saw
the benefits in the fact that it relieves the team of communication
with the customer, saw the benefits of the Product Owner that he
writes down the User Story and the team he just adds that they will
already have these things, he saw the benefits in that our team will
grow, the amount of work will be more significant, etc.

The retrospective was also resolved because not everything in the
team always went as it should, and the Scrum Master wanted to help
the team. He needed to write it down somewhere and the whole
team for it. When he had outputs, he knew how to do something
with them. He said two sentences, and the team was already
listening. Because it was not ordered, but it was something that he
wanted to do for the Scrum team. That was the role of the Scrum
Master, to be human, explain everything, and lead.

At the end of each sprint, the Scrum Master's task was to prepare an
exciting presentation and lead meetings such as Sprint Review and
Sprint Retrospective. It was essential to know who felt how during
the sprint so that he could change it in the next sprint. Not a single
Retrospective, it turned out that anyone was disappointed or
frustrated by the given sprint. Mostly it was either neutral or the
team was satisfied. The main goal of the Retrospective is to answer
three essential questions.
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Thefirst question is: "What is done well?". He wrote al the answers
from the team directly into the presentation so that everyone could
see it and compare it with the previous sprint. The designers
managed to make a draft of the project, and the teamwork was
successful. Team members constantly communicated with each
other, helped each other, and were not afraid to say or ask anything.
The team was greatly helped by the training, where the Scrum team
learned how to proceed in case of any problems, and above al, there
were no quarrels in the group. There was a perfect atmosphere,
which was contributed not only by the Scrum Master but also by the
whole team. He tried to motivate them all the time, either in their
work or talking.

The second main question in the Retrospective was, "What didn't
work for us?". The main and probably the most significant long-
term problem was communication with Tritius. Even so, the Scrum
Master always tried to solve this problem, especialy to solve it as
soon as possible. But it was not always easy. Sometimes Tritius did
not answer the question directly, and our requests could not always
be fulfilled. Moreover, this new technology did not suit us due to the
lengthy creation of API protocols and the like.

The last point of the Retrospective is the third question, i.e., "What
needs to be improved?". Improving communication in the team and
in contact with Tritium is necessary. One of the possible risks that
could have affected the project was that access would not be
obtained.

4. RESULTSAND DISCUSSION

In the calendar year 2021, a team was created for the Book Avatar
project, in which the mobile application development took place
using the agile Scrum framework. In this part, the impact of the
implementation of the agile framework on the development of a
mobile application for the library is evaluated from three points of
view:

=  Progress of sprints during the project. Application features.
Problems during the project.

=  What were the tasks of the Scrum Master in the Book Avatar
project?

=  Our recommendations result from the implementation of the
project.

4.1 Progressof sprintsduring the project

One sprint should not be longer than one month and shorter than one
week. The length of the sprint was set to 2 weeks, i.e., the most
common sprint length. A total of ten sprints had to be performed.
The Sprint was divided into four ceremonies: Sprint Planning, Daily
Scrum, Sprint Review, and Sprint Retrospective. The sprint
alignment occurred in the 3rd sprint, which means that the first two
sprints did not end as expected, unlike all other sprints. Only the
design was developed for the first three sprints, but from the 4th
sprint, the developers started working on the mobile application
development. The project team started working on the highest
priority tasks and then continued with the lower priority tasks. So, in
the 4th sprint, the developers developed the Reader Login to the
application and the New Reader Registration; in the 5th sprint they
developed the Reader's Loans and Borrowing History; in the 6th
sprint, they created the option of Reservations; in the 7th sprint the
Availability of the work in the library, in the 8th sprint Searching for
books, in 9. Filtering records, and in the last 10th sprint, they created
Reviews, i.e., evaluation of books.
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Features that the team managed to make and are the content of the
application:

login,

book borrowing,

history of book borrowing,
favorite books,
recommended similar books,
book search filter,

overview of events,
frequently asked Questions.

During the entire course of the project, there was only one problem
in the team. The problem was the team members' problem; he lost
motivation and felt that not every member was fulfilling his role in
the group. He solved this problem by adding another meeting in the
form of a Daily Standup, where he asked each team member to
show their work from the day before our meeting and then say or
show the work they were going to do on the day of the meeting. It
turned out that each of the team members performed their tasks
honestly. He tried to solve every single problem as soon as possible
so that the tasks in the sprint were not ssimply moved to the next
sprint, or he tried to eliminate the given problem if possible.

4.2 Tasksof the Scrum Master

The main activities of the Scrum Master included: teaching the team
the theoretical part of Scrum in practice, preparing the schedule for
the whole month ahead, planning and facilitating individual
meetings, observing ceremonies, supporting and motivating the
team to fulfill tasks, helping the Product Owner with maintaining
unresolved tasks in the Product Backlog, preventing or removing
obstacles to the team's ability to meet project goals, relieving the
team of problems of a variety of nature, such as pointless meetings,
communication and administration, protecting the group from
disruptive external influences, and encouraging the team to grow
personally and improve.

4.3 Recommendations

Based on our experience, the following recommendations are
written regarding Sprint Planning, Daily Scrum, Sprint Review, and
Sprint Retrospective.

During Sprint Planning, specific User stories were selected that
would be done in that one sprint. This meeting served as the official
start of the project and as a way to align the team's understanding of
the project's goals with the actua plans and procedures. The goal of
Planning was to come up with everything that needed to be done for
the sprint and explain everything in 1 day or 2 hours. At this
meeting, the Product Owner answered questions and said the
priorities on which User Story he would most like to be worked on.
Explaining the Product Owner's vision for the given sprint was
essential, eg., it is a priority from the customer side, so the Home
Page is available at the end of this sprint. Then he explained what
the Home page should contain. The Product Owner aways
explained everything to us well so that everyone on the team had the
same understanding of the tasks. It did not happen that someone
imagined two different things in the team under one term. It was the
purpose of that planning. The group chose the tasks they could
complete in the first sprint, and the team members explained them to
each other in such detail that everyone understood it and that
nothing overlapped. Therefore, there was a general understanding.
All team members were talking about the same thing. At the same
time, during the Sprint Planning, the team members divided the
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tasks among themselves in the group. It means that by the end of the
Planning, everyone already knew their roles and responsibilities.

Another important thing in sprint planning was the task description,
which was written as a fairy tale/story (i.e., who wanted the task,
what the task was supposed to do and why). The job description
further included a description of the acceptance criteria. If the
criteria were in line with the user's requirements, the given user
story could be considered finished. They had to be written in detail
so that everyone could understand them so that it was clearly
defined where the end was. When this was done, the User Story was
finished. The Sprint Backlog was visible and transparent to all team
members. For this reason, the project team decided to use Jira
Software for sprint planning.

Based on experience, the following recommendations were
proposed for the next project:

=  during sprint planning, team members should have tried to
explain each task in as much detail as possible, including
acceptance criteria;

= it should be clear and distinct when a task is completed and
how a new team member can judge it, for example, how long it
takes to complete this task, etc.;

= keep mandatory participation for all team members, even if, for
example, there are more designers or devel opers on the team;

= divide individual tasks into the smallest possible parts, so that
team members are more motivated to work on individual tasks,
including sprints. If those team members only see, for example,
five larger tasks on the board in the "To Do" column, they may
not be as motivated to do the individual tasks, either in terms of
the difficulty of those tasks or in terms of free time, such as
those tasks, but smaller ones that only take a few minutes to
complete.

The content of the Daily Scrum meeting was for the whole team to
answer the following three questions: “What did | do yesterday?
What will | do today?” and “Do | have a problem?’. The team
members needed to meet consistently at the same time in the same
place, so it became a habit for them. Nothing else was discussed at
our Daily Scrum. If there were any problems in the team, | solved
them from the position of Scrum Master. Team members talked
about problems right from the start as they arose. The group
communicated nonstop.

The primary goal was to align the team with updates, progress,
challenges, and next steps. The entire project team had to know who
was doing what. Not because of control but because the
development is fast, five months went by like water. There were
many tasks and questions, and everyone just needed to know what
everyone was doing so that the group members could function as
one team; since there are no individuals in Scrum, everyone pulls
together. The Scrum Master was interested in the problems, and the
team as developers was interested in who did yesterday and what
they will do today. First, the design was done, and then the
programming started. First, the backend was programmed, and then
the frontend (i.e.,, the frontend was connected to the backend). It
often happens that there is some discrepancy, that the frontendist
waits behind the design or the backendist wait behind the design,
then the frontendist stays behind the backendist; simply these
dependencies and so on, then they are more visible if the team
participates in those Daily Scrums. In our case, there was no need to
wait for the design. The result of those Daily Scrumswas alist of all
the problems that could be solved from the Scrum Master position.
One of the critical responsibilities of the Scrum Master was to be
aware of the status of the project at any given time and to ensure that
others were informed or knew where to find the latest information.
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During this meeting, a task update status was discussed in the team,
where members discussed the status of the most urgent tasks, how
many tasks have been completed, how many tasks are left
unfinished, and the schedul€'s status. There was aso discussed
whether delays occurred, what was not happening according to the
plan, or whether the pace of solving individual tasks was being
followed. Further, current and expected changes, risks, resource
issues, supplier issues, etc., were discussed. The status meeting was
an essential project tool that kept the project on track.

For the next project, it isrecommended that the other Scrum Masters
use a relatively fixed schedule for this meeting and stick to the
scheduled time. A fixed schedule will keep the team engaged. These
status meetings would be maintained regularly. If Daily Scrums are
routinely organized, these meetings will be beneficial because they
will alow recognizing milestones, sharing information, and
expressing concerns to the Scrum Team. From the project solution
knowledge, it is recommended to organize these meetings every
day, as it is written in Scrum, so that it does not happen that some
members feel that not everyone is doing their work. There was a
problem in this project because some team members felt that not
everyone was doing their job in their position. This problem was
solved by requiring all team membersto post daily in Slack, where a
group was created. In Slack, the activities of individua team
members from the previous day were recorded, as well as what was
done on the current day, and problems, if any, were also recorded
there. If they knew how to document it, they uploaded the file or
photo to our Slack group. That was enough to solve the problem.

The Sprint Review was a meeting at the end of each sprint in which
the entire team (i.e, Product Owner, Scrum Master, and
Development team) participated. The customer, that is, the client,
was aso invited. It was the only meeting where the customer had to
come, and he needed to be there. We, as the Scrum Master,
welcomed the customer, then the Product Owner presented to him
what was done during the sprint. The essence was to show what
worked for us. At the end of the meeting, the Scrum Master asked
what the customer liked or didn't like and collected feedback (i.e.,
the most important thing the project team could get).

For further projects, a recommendation was made that the Scrum
Master, together with the Product Owner, prepare, for example, a
presentation in PowerPoint, where there would be graphs and
examples of increments, i.e., parts of the products they created
together with the Scrum team. Till now, they preferred to make a
live demonstration of the product and its functions. But, again, this
will reflect their control and expert knowledge of the product.

There is no better tool for reflection and ensuring continuous
improvement than conducting a Sprint Retrospective. It was an
internal meeting where the project team tried to find improvements
to their processes (e.g., a discussion about using another
programming language to improve the implementation of tasks,
etc.). It was investigated which procedures should be continued and
which could be improved. The meeting helped the team to get
feedback about the whole research group, both from a professional
and persona point of view (i.e., whether the team members worked
well together, the meetings that were held were sufficient, the team
members shared enough information, the technologies that the team
had at their disposal were not outdated, the information provided did
not cause any problems, or how things could be done better).

The Scrum Master listened to it al, found out the possibilities, and
most of all, acted. The Scrum Master built a culture in his team,
strived for continuous improvement, enabled team members to
understand different perspectives within the Scrum team and thus
better understand each other, facilitated collaboration, and increased

Vol. 12, issue 01

team productivity. He asked for feedback on any aspect of the
project, from planning, implementation, communication, and team
dynamics. When the team saw the response that the Scrum Master
or Product Owner wanted to help the team, it helped morale,
speeded up development, and there were much fewer conflictsin the
group. It wasn't a problem if something couldn't be solved, but it
was also good from a Scrum Master's or Product Owner's point of
view not to promise something they couldn't deliver. It was still
necessary to explain everything to the team and say why not. They
didn't say no and didn't turn on their heels and leave, but they
aways tried to give the team reasonable reasons. If they gave
reasons to the team, they were more willing to listen. No one
listened to them if they had just ordered something from the group.
So everything «ill had to be justified. It helped improve
communication and teamwork significantly. Also, this was true for
any ceremony. They always asked the team why they were going to
do the given ceremony, the benefit of the given ceremony, and so
on.

Under no circumstances was the customer present at this meeting,
only the team (i.e, including the Scrum Master, Product Owner,
designers, and developers). The Scrum Master always led this
meeting. The content of this meeting was to ask two questions:
"what was good?" and "what could be done differently" (i.e.,, he
never asked what was wrong). It was important that everyone could
express themselves.

Neverthel ess, when one or more issues are found in the Scrum Team
during the Sprint Retrospective, it is recommended that the
discussed change be made anyway. Because then people will not
want to participate in retrospectives if they feel that their feedback is
not fully considered and implemented. Based on the knowledge
gained, it is also recommended that Scrum Masters explain all their
actions. When you tell the team that every day at 8:00 am., you will
have a meeting for 15 minutes and nothing more, half of the people
will fall asleep, and the other half will not. But if you explain why it
is like that, you give them the possibility that you will somehow
change it if it doesn't work. As a result, the team will be more
willing to try and do it.

5. CONCLUSIONS

Based on innovation in the field of libraries and the introduction of
digital products, the Scrum framework was implemented in practice,
i.e., in the Book Avatar project to develop a mobile application for
the Jan Bocatio Public Library. This application simplifies and
streamlines the process of borrowing books. With the help of the
mobile application, the library can get closer to the readers of the
books and news about events, new books, book reservations, and
their subsequent borrowing.

The paper described the process of implementing the agile Scrum
framework into the Book Avatar project for developing a mobile
application and the team's satisfaction with the implementation. It
was examined whether the team was motivated enough, how
problems were solved in the group or how the team was satisfied
with the set number of meetings during the sprints (i.e., the project
duration). In addition, an evaluation was made of the optimal sprint
setup, whether these setups were sufficient or not, and how satisfied
the library was with the application.

Based on our experience from the point of view of the Scrum
Master, Scrum ceremonies are described when the project can fail
due to various errors and ways to prevent these errors.
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Based on the evaluation of individual ceremonies (from individual
sprints) with the implementation of the agile framework in the team,
it is desirable to follow the rules for all ceremoniesin other projects.
For example, for one of the following projects, it is necessary to
prepare a schedule with individual ceremonies, an exact time frame,
and an agenda and ensure that the team is motivated, tasks will be
done and completed on time, and the project will not be delayed. No
other problems will arise, asin this Book Avatar project.

In the following research, it would be appropriate to supplement the
mobile application with the following functions. Reading challenges
(challenges) for greater reader motivation, Online pass in the
application (using a barcode or QR code), Ranking of the most read
books (in general), News, possibility to set the application's day or
night mode (light or dark appearance of the application), Book
reservation or document, Setting notifications and the opportunity to
download the application also viathe iOS operating system.

It is about the first library application in Slovakia, owned by the Jan
Bocatia Public Library. The application was named Bookatius by
combining the words "Book™" and the "Bocatius' part of the library
name. It's a natural but apt name for that. The project turned out
successfully and was handed over on time. The client, the Public
Library of Jan Bocatia, was satisfied with this application.
Unfortunately, the application cannot be downloaded through the
Store (Google Play) yet, as it has not yet been officialy launched.
The official launch date of the app is tentatively scheduled for
March 2024.
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Abstrakt Termoelektrické generdtory predstavuji  unikatnu
moznost’ ako zlepsit' energeticky manazment. Moduly s vyrobené
zo $pecializovanych materidlov z termoelektrickymi vlastnostami a
predstavuju cenovo dostupné, jednoduché, T'ahké na udrzbu a
reverzibilné rieSenie ako narabat’ s energiou prebytkového tepla.
Moduly pozostdvaji z mnohych parov N a P polovodicov
zapojenych v sérii. Zariadenia su vel'mi flexibilné v ich pouziti ako
ohrievacie, chladiace alebo elektrinu generujlice zariadenia na
zéklade Peltierovho a Seebeckovho efektu. Hlavnou nevyhodou
termoelektrickych modulov je ich nizka efektivnost. Avsak, nové
materialy s vyrazne zlepSenou ucinnostou zmeny tepelnej energie
na elektricki vzbudili novy vedecky a komerény ziujem o tieto
materialy. Cielom tohto prispevku je pripravit' novy spolahlivy
postup ako merat’ termoelektrické parametre, najmid Seebeckov
koeficient a elektricki vodivost. Komeréné rieSenia vyzaduju
nemalé investicie. Nase rieSenie je vd’aka 3D tla¢i cenovo dostupné
a reprodukovatel'né. Zaroven nasa metéda vyuziva velké mnozstvo
referenénych materidlov pre zabezpeCenie presnosti v Sirokych
meranych rozsahoch. Materidly, na baze SnSe zliatiny, opisané v
tomto prispevku predstavuja idedlny materid pre pripravu
termoelektrickych modulov. Pomocou malého mnozstva primesi
vieme ziskat polovodi¢ typu P aj N. Vdaka tomu maji oba
materialy velmi podobné mechanické, fyzikdlne a chemické
vlastnosti. Uginnost’ tychto materidlov je taktiez adekvatna na
pomery termoel ektrickych materid ov

Klicova slova termoelektricky material, polovodice, Seebeckov
koeficient

1. TERMOELEKTRICKE EFEKTY A MATERIALY

S rasticou populéciou postupne narastaju g jej energetické naroky.
Zaroven spotreba energie modernej spolo¢nosti rastie. Obnovitelné
zdroje energie a efektivny energeticky manazment st nevyhnutné
pre dosiahnutie energetickych narokov bez dalSicho niCenia
Zivotného prostredia naSgj planéty. Termoelektrické materidy
predstavuju vyznamny ¢lanok pre spracovanie prebytkovej tepelnej
energie pri vyrobnych, transportnych ale g inych procesoch.
Termoelektrické generatory vyrobené z tychto materialov mézu byt
montované takmer kdekol'vek kde vznikd teplotny gradient. AvSak
ucinnost’ termoelektrickych generatorov sa v dnesnej dobe pohybuje
okolo 5-20%. Zaroveini zariadenia s vysokou ucinnostou casto

vyuzivaju drahé, malo dostupné a toxické kovy. Preto je potrebné
aby sa materidlovy vyskum v tejto oblasti aj nad’alej vyvijal a
hladali sa nové ucinnejSie a cenovo dostupnejSie materidly.
Materidly s moznostou uplatnenia v SirSich spektrach teplotnych
gradientov zaroveil umoznia efektivnejSie fungovanie novych
procesov. Vzniknuté termoelektrické zariadenia si  velmi
jednoduché na prevédzku a udrzbu.

Termoelektricky efekt ako prvy opisal Thomas Johann Seebeck v
19. storoéi. Seebeckov koeficient alebo termovykon opisuje vztah
medzi teplotnym gradientom a vzniknutym potencia om.

V=all,-T.) (0

Kde V predstavuje potencidlovy rozdiel, o Seebeckov Kkoeficient
aTy, T, teploty na horiicom a studenom konci. O pér rokov neskor
JCA. Petier pozoroval, Ze pri prechode pradu systémom
pozostavajucim z 2 rozdielnych kovov dochadzalo k ohrievaniu
jednej a ochladzovaniu druhej strany. Vztah medzi oboma
pozorovaniami bol neskdr vysvetleny a komplexne opisany lordom
Kelvinom. Aktudne dostupné termomateridly dosahuju len nizke
hodnoty ucinnosti konverzie: 5-20% (solarne c¢lanky ~40%).
Ukinnost’ termoelektrickych materialov vieme definovat’ s pouZitim
bezrozmernej veli¢iny ZT podla vztahu:

"20,

= —T (2)
Kde a predstavuje Seebeckov koeficient, o je elektricka vodivost, T
je absolttna teplota a  je tepelna vodivost’. Z tejto rovnice vyplyva,
Ze idedny termoelektricky materid ma vysoké hodnoty
Seebeckovho koeficientu a elektrickej vodivosti a nizke hodnoty
tepelngj vodivosti. Typicky tieto podmienky najlepsie spliajd
polovodice.

Bezné termoelektrické zariadenie pozostava z dvoch polovodicov.
Jeden polovodi¢ typu N a jeden typu P. Tieto polovodice st
prepojené v sérii (Obrézok 1). Po vlozZeni teplotného gradientu na
zariadenie dochadza k pohybu elektronov medzi polovodi¢mi a tym
k vzniku pradu.
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Chladi¢ I
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Obréazok 1 Schéma fungovania termoclanku

Typicky potencidlovy rozdiel vznikajlci najednom N-P je na Grovni
mV az pV. V komerénych termoclankoch si preto zapojené
desiatky az stovky parov aby bolo mozné ziskat' bezny pracovny
potencid 3,33; 5; 9; 12 V ainé (Obrazok 2).

Termoelektrické materidy sa uz dlhé roky vyuZivgua v RTG
(rédioaktivny termoelektricky generator), ktorymi sG pohanané
mnohé vesmirne sondy. Na toto vyuzitie ich preduruje ich
jednoduchost’ a moznost bezidrzbového chodu. Automobilky
experimentuji s pridavkom termoelektrickych generdtorov na
vyfukové systémy automobilov. Malé mnozstva elektricke energie
je mozné generovat’ aj z teplotného gradientu medzi 'udskym telom
a okoli ¢o je postacujuce na pohananie jednoduchych senzorickych
zariadeni alebo napr. hodiniek. Ako zdroj tepla je mozné vyuzit' aj
solarnu energiu ako ekologicky spdsob generovania elektricke)
energie. Okrem teplotnych a elektrickych konverzii je mozné
termoelektrikd vyuzit’ aj na presné meranie teploty [1].

_pér NaP notiek

G]  zdrojtepla
vymenik tepla
/ material rozhrania
.‘// elektricky spoj

N-typ

P-typ

Chladi¢

Obréazok 2 Schéma komeréne dostupného termoclanku; a)
zndzornenie paru N, P noziek; b) rozobraty termoclanok; c) schéma
komercného termoclanku [2]

2. PODMIENKY EXPERIMENTU

Ako vyplyva z rovnice 2 Seebeckov koeficient a elektricka vodivost’
predstavuju potrebné parametre na kvalitativne vyhodnotenie
termoelektrického  materidu.  Pri meraniach ~ Seebeckovho
koeficientu je potrebné mat’ material zapojeny do elektrického
okruhu na dvoch miestach. V pripade elektrickej vodivosti je kvoli
presnosti  potrebné zapojenie na Styroch miestach. V pripade
pouzitia materidlov vo forme tyCinky to nepredstavuje problém.
Mnohé termoelektrické materidly je ale potrebné pripravovat
roznymi lisovacimi spdsobmi kedy vznikagjl diskové materidly.
Tieto disky je mozné rezat' do formy tyc¢inick ale tento proces je
zdlhavy a  &asto nevhodny kvéli  krehkosti mnohych
termoelektrickych materidlov. Termoelektrické materidly sa este
zvyknt pripravovat’ vo forme tenkych filmov. Tieto materialy avsak
vyzaduju Specialne metoddy s vel'mi presnou regulaciou teploty ako
napr. TPS , hot disk Transient Plane Source". Této metdda je bezne
dostupna iba v komerénych zariadeniach a nie je jednoducho
napodobitel'na.

Vol. 12, issue 01

J. de Boor a kolektiv navrhli systém na meranie elektricke
vodivosti v ktorom je mozné pouzit' aj diskové vzorky. Avsak na
zistenie skuto¢nej vodivosti materidlu p z namerangj vodivosti R je
potrebné brat’ do tvahy GCF (geometricky korekény faktor):

p=R -GCF @)

V pripade pouzitia ty¢iniek alebo drétov je tento GCF vyjadreny
ako:

A
GCFoe = (4)

Kde A predstavuje plochu prierezu ty¢e a S vzdialenost’ bodov na
ktorych je merani potencid. S pouzitim diskov je rovnica pre GCF
ZloZitgjSia:

E: 1+ 4;InD + Azlns ®)

t Az + AyInD + Aglns

Kde t predstavuje hribku disku, D priemer disku aA;, parametre.
Ako idedlne pre disky s priemerov 10 — 254 mm sa ukézali
parametre [3]:

A; = 0,7403; A, = 1,0390; A; = 1,1228; A, = —0,2955; A = 0,1622

[ ]

(a)

f
(C)}@

Obrézok 1 Schéma systému na meranie elektrickej vodivosti podla
J. de Boora; a) merana vzorka - tycinka, b,c) merana vzorka — disk

(3]

Na zaklade systému navrhovaného J. de Boorom (Obrazok 1) sme
pripravili nasu verziu systému. Cely systém bol navrhnuty pomocou
CAD programov. CAD modely boli vyhotovené na 3D tlaciarni a na
spajanie modulov boli pouZité bezné metrické skrutky. Cely systém
bol navrhnuty tak aby mohol fungovat’ modularne. Prvou vyhodou
tohto modularneho pristupu je moznost’ merat’ priamo na systéme aj
Seebeckov koeficient a nie je len elektrick vodivost. Na vzorku je
mozZné napojit’ r6zne meracie sondy v horngj a dolngj polohe a na

——
45cm
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kruhovych plochach z oboch stran. Vd’aka modularite systému je
mozné na ohrev, ktory je potrebny pri meraniach Seebeckovho
koeficientu, vyuzivat rozne zdroje tepla ako spajkovaci hrot,
termoelektricky generdtor, vykonové odpory a iné vyhrevné telesa.
Okrem diskovych vzorieck dokdze systém pracovat aj s
ty¢inkovitymi vzorkami, ktoré predstavuji druhy najtypickejsi tvar
termoelektrickych materidlov. Na zmenu medzi meranymi
veli¢inami je potrebné na systéme vykonavat' vicSie mnozstvo
zmien ked’Ze uchytenie vzorky je rozdielne. Systém umoziuje
vykonavat’ presnejSie merania pocas dlhsej doby a s vicSou
moznost'ou regulacie teploty. Celkova modularita umoziuje
jednoducho zakomponovat’ nové tvary meranych vzoriek a zaroven
Setri celkové mnozstvo potrebného materidlu. Hlavnou nevyhodou
systému je vyrobny materid. Plastu typu PLA sa radikalne menia
mechanické vlastnosti pri ~65°C. Tym padom nie je mozné systém
vyuzivat’ na merania pri teplotach vyssich ako 55°C (Obrazok 2).

Obréazok 2 3D wytlaceny systém na meranie parametrov
termoel ektrickych materialov; a) mdd merania Seebeckovho
koeficientu; b) mod merania s tycinkou, ¢) mod merania s pouzitim
spaj kovacieho hrotu; d) mod merania elektrickej vodivosti

Na zéklade poznatkov a sklsenosti ziskanych pocas merani na
aparatire sme pripravili jg nova vylepSeni verziu THEMA
(THermoElectric Meassuring Apparatus). Této verzia znizila
celkovh modularitu systému na Ukor stabilngjSieho uchytenia
vzoriek a celkoveé zjednodu3enia manipulécie a préce. V tejto verzii
bolo taktieZ priamo zakomponované, okrem ohrevu, g chladenie.
To sa ukazalo ako nevyhnuté pre stabilitu a opakovatel'nost’ merani.
Nova verzia umoziuje ovel'a jednoduchsiu manipulaciu so vzorkami
pricom zachovava mozZnost merat vzorky réznych tvarov. To je
sprostredkované najméa novym typom drziaku vzoriek. Tento drziak
zaroven sluzi na zber dat o potencialy a teplote na vzorke (Obrazok
3). Teplota je tradi¢ne merana s pouzitim termoclankov typu K.
Pouzité, ale mozu byt aj iné typy termoclankov, termistorov a
termovizny spdsob rovnako ako v pripade pdvodnej aparatlry. Zber

Vol. 12, issue 01

teplotnych dét prebieha pomocou dataloggera (Pico Technology TC-
08, UK). Udaie o potencidly si zaznamendvané pomocou
multimetra (Keithley 2100, USA). Na monitoring, spgjanie a
prvotné vyhodnotenie zbieranych dat sme pripravili vliastny Python

program.

Obrézok 3 Aparatiira THEMA, drZiaky vzoriek viditelné vliavo

Kalibrécia celej aparatlry prebiehala na materidloch so znamymi
hodnotami Seebeckovho koeficientu. Pévodne sme si tieto materidly
pripravili samy avSak pri niektorych sme pozorovai vysoké
odchylky. Po zaobstarani vysoko-istych materidlov v diskovej
podobe sme aparatiru kalibrovali znova s rovnakych vysledok. Na
zaklade toho spochybniujeme tabulkové hodnoty pre niektoré
materialy, ktoré sa mozu vyskytovat vo viacerych podobach na
z&klade spOsobu ich pripravy napr. kremik. Mélo vodivé materidly
sa ukéazali ako problematické pre meranie Seebeckovho koeficientu,
kvoli limitacidm multimetra. Niektoré malo vodivé materidly sme
dokazali zmerat potom ¢o sme do systému priviedli napitie z
externého zdroja. Selén a molybdén sa nam nepodarilo zmerat’ ani
tymto spdsobom (Obrézok 4). Pri merani skimanych materidlov je
na déta aplikovana korekcia ziskané na zaklade merani referenénych
materialov. Tato linearna korekcia v sebe zahffia Specifikd nasho
spOsobu merania a naSegj aparatlry (prechodové odpory aparatdry,
tepelné kapacity drziakov, odvod tepla cez sondy ainé).

m reference .
800 ® commercial
5 ours Se
2}_ rods
2,600 ~ external source
2 .
& 400 \ Te
Si
g [
8 |
& 200 Sb Ge 0
a 1
% Mo |I
& N\ g ¢
04 Bi g
i
T T T ' r
0 200 400 600 800

Seebeck coefficient (uV/°C)

Obrézok 4 Porovnanie referencénych a hodnét nameranych na
aparatiure THEMA; vzorky v tvare diskov (commercial, ours), tyciek
(rods) a s pouztim externého zdroja (external source)

Ako prvotné termoelektrické materidy na preskimanie sme s
vybrali zZliatinu SnSe. Bolo zistené, Ze nizke mnozstva dopantu Sb
zmenia zliatinu na polovodi¢ typu N z pdvodného P [4]. Na zéklade
toho sme sa rozhodli tieto zliatiny pripravit. Zliatiny sme
pripravovali z Cistych prvkov zmieSanim v pozadovanych pomeroch
a tavenim pri 500°C po dobu 12 hodin. Ziskané taveniny sme
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rozdrvili a pomocou SPS (Spark Plasma Sinthering) sme vyrobili
disky s priemerom 20 mm. Na tychto diskoch sme sa pokusili
zmerat' Seebeckove koeficienty avSak sme ziskavali radovo odlisné
hodnoty, ale polarita materidov bola rovnaka ako v pripade
originalneho ¢lanku. To nas podnietilo k vytvoreniu si vlastného
pokrocilejsieho postupu na meranie termoelektrickych vlastnosti. S
pouZitim najnovsej verzie aparatiry THEMA sme ziskali hodnoty
Seebeckovho koeficientu v spréavnych rédoch, ae polarita na
vzorkéch typu N sa zmenilanaP.

Ako nasledny dopant sme si vybrali Bi. Podobne ako v pripade Sb
sme dufali, ze sa nam podari pripravit' zliatiny vykazujuce rdznu
polaritu na zaklade mnoZstva dopantu. Cely proces pripravy bol
rovnaky. Podrvené présky sme najskér skimali EDX metddou aby
sme overili chemické zloZenie. Nasledne sme vykonai XRD
analyzu, ktora nam potvrdila pritomnost’ SnSe zliatiny s miernym
posunom peakov. Tieto posuny prindezia vplyvu dopantu na
celkovu Struktiru materidlu. Pocas spekania v SPS bola pouzita
nova forma aby sme predisi kontaminacii s Sh. Pripravené
materidy vykazuj( réznu polaritu na zaklade mnozstva dopantu
(Obrazok 7). N polovodi¢e ale vykazuju velmi nizke hodnoty
Seebeckovho koeficientu a tym padom g hodnoty ,, thermopower”
(Obrazok 8). Merania tepelngj vodivosti na vzorkach este neboli
vykonané takze hodnotu ZT nasich materidlov nevieme stanovit'.

g
N
8

g

2

corrected resistance (€2)
g g
.

Seebeck caefficient average (kV/K)

2 0 2 4 & 8 0 2 14 A
Bi ammount (%)

o 2 4 & 8 10 12
Bi ammount (%)

Obréazok 7 Hodnoty Seebeckovho koeficientu a el ektrickej vodivosti
pre Ziatinu Sn,.«BixSe;
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Obrézok 8 Hodnoty ,, thermopower” pre Ziatinu Sny.xBiyxSe;

Vol. 12, issue 01

3. ZAVER

Systémy opisané v tejto praci umoziujui efektivne, rychlo a presne
stanovit’ hodnotu Seebeckovho koeficientu a elektrickej vodivosti.
Oba systémy su cenovo a materiadlne dostupné vd’aka 3D tlaci. Obe
aparatury umoziuju pracovat do teplét ~100°C a s pouzitim
technickych plastov je mozné dosiahnut’ teploty ~150°C. Presnost’
merania sme overili s pouZitim 8 referenénych materialov pri¢om,
kvoli technickym obmedzeniam sme dokazali spolahlivo pracovat
iba so 4-mi materidlmi. Pre iné aparatlry opisané v literatlre je
bezne vyuzivany na kalibraciu iba 1 materidl, najcastejSie Cu s
velmi nizkou hodnotou Seebeckovho koeficientu. NaS spOsob
kalibrécie pokryva Siroky rozsah Seebeckovho koeficientu v kladnej
aj zapornej oblasti. Po navrhnuti vhodnej metodiky pre spolahlivé
meranie malo vodivych materidlov mézu byt vykonané zmeny
aparatiry na zakomponovanie tychto postupov. Aparatiru v inych
ohladoch povazujeme za hotovli a spolahlivi pre merania pri
izbove teplote.

Vdaka moznosti merat’ vlastnosti termoelektrickych materidlov sa
mozeme opdt’ zacat’ venovat priprave termoelektrickych materialov.
Pripravené materidly na béze zliatiny SnSe dopovanej Sb sa podla
prvotnych merani tvérili ako idedny materid pre pripravu
termoelektrickych modulov. Po merani na aparatire THEMA sa
avSak ukazalo, ze ocakavané polovodice typu N sa spravali ako
slabé polovodice typu P. V druhej sérii s dopantom Bi sa ndm
podarilo pripravit polovodi¢e typu P aj N. AvSak, pripravené
polovodi¢e typu N vykazuji velmi nizke hodnoty Seebeckovho
koeficientu a ,thermopower. Planuje sa tomuto typu zliatiny
venovat aj nad’alej ked’ze je zloZena s cenovo dostupnych prvkov s
vyraznymi termoelektrickymi vlastnost'ami. Hlavnym zamerom pre
pridavanie dopantov je ziskanie stabilného polovodica typu N a
takisto zvySovanie hodndt Seebeckovho koefiecientu a elektricke
vodivosti.
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Abstrakt Prispévek se zabyva unavovou odolnosti betonovych
mostll a moznostmi zpfesnéni postupli pro posuzovani betonu na
tnavu. V soucasné dobé se Casto stava, Ze betonové konstrukce -
zejména ZelezniCnich mostl - ve véEt§ing€ pripadi vyrazné
nevyhovuji pfi posouzeni betonu na unavu i pies to, Ze tyto
konstrukce nevykazuji Unavova poruseni - z toho je patrné, Ze Unava
betonu dosud neni dostateéné prozkoumana. Prispévek se snazi
odhalit mozné pfi¢iny rozporu mezi redlnym stavem konstrukei a
vysledky dosud dostupnych vypodetnich postupi. Jsou zde popséany
ucinky skute¢nych ucinkl vlakovych souprav na konkrétni mostni
konstrukci. Na zaklad¢ dostupnych poznatkd piispévek nabizi
doporuc¢eni pro zptesnéni Unavovych posouzeni betonovych
konstrukci ve formé¢ mozné redukce unavového zatizeni ¢i postupu
pro posouzeni zaloZzeného na zpracovani a primém vyuziti redlnych
Wohlerovych kiivek.

Kli¢ova slova Wohlerovy kiivky, tnava betonu, Palmgren-
Minerovo pravidlo, posuzovani Unavy betonu

1. UvoD

Piispévek se zabyvad vyzkumem tnavové odolnosti betonovych
konstrukci. Z doposud dostupnych vysledkd je patrné, ze
problematika Unavové odolnosti betonovych konstrukci neni dosud
dostatecné prozkoumana. Toto zjisténi plyne z faktu, Ze stavajici
konstrukce — zejména Zelezni¢nich mostll - ve vét$ing piipadl pfi
posouzeni betonu na tnavu vyrazné nevyhovuji, ackoliv nevykazuji
poruchy, které by mohly s Ginavou betonu souviset. Proto je vhodné
se touto problematikou ajejim rozvojem i nadale zabyvat.

V prvni ¢asti ptispévku je struéné popsana problematika unavové
odolnosti ~ betonovych  konstrukci vcetné popisu pribchu
jednotlivych fazi procesu inavového poruseni.

Druhd cast ptispévku se vénuje nejprve popisu posuzované
predpjaté mostni konstrukce, poté vypoctu ucinka skuteénych
vlakovych souprav na tuto konstrukci a v zavéru vypoctu spektra
rozkmitl napéti v této konstrukci. V dalsi kapitole druhé €asti jsou
popsany vysledky provedenych Unavovych posouzeni této mostni
konstrukce standardnimi metodami.

Treti ¢ast se vénuje popisu a naslednému vyuziti Wohlerovych
ktivek z publikovanych vysledkii experimentl pii posuzovani
betonu na Unavu vcetné porovnani téchto kiivek s dosazenymi

vysledky provedenych posouzeni. V druhé c&asti kapitoly jsou
predstaveny dalsi moznosti obdobného posouzeni ve formé
Goodmanovych a Smithovych kiivek.

V posledni ¢asti tohoto ptispévku jsou piedstavena dvé doporuceni
pro Upravu stavajicich postupli pii ovéfovani Gnavové odolnosti
betonovych konstrukci. Prvnim doporufenim je na zakladé
ziskanych vysledkt stanoveni ekvivalentni vlakové soupravy pro
posuzovani betonu na Unavu, které |épe vystihuje skuteéné inavové
zatizeni Zelezni¢nich mostnich konstrukci. Dal$i moznosti, ktera
bude vdal§im vyzkumu rovnéZz rozpracovana, je stanoveni
(upfesnéni) vhodného soucinitele pro upravu G¢inki Modelu
zatizeni 71 pfi posuzovani unavy. Druhym doporucenim je
predstaveni nového mozného postupu pro stanoveni unavové
odolnosti betonu na zékladé vyuziti co nejrealnéjsich Wohlerovych
ktivek. Postup je zalozen na vyuziti experimentalné stanovenych
Wohlerovych kiivek a jejich nésledné piipravé pro pouziti
prostfednictvim parametrizace pomoci Ctyf koeficienti. Vysledkem
vypoctu je pocet cykli napéti potiebnych pro tnavové poruseni
konstrukce.

2. UNAVOVA ODOLNOST BETONU

Reseni tinavové odolnosti betonovych konstrukci je komplexni
problematika zabyvajici se na jedné strané spravnym stanovenim
odpovidajiciho inavového zatizeni a jeho ucinkd, na stran¢ druhé se
pak jedna o spravné stanoveni Unavové odolnosti dané betonové
konstrukce.

2.1 ProcesUnavy betonu

Unava materidlu je proces stdlych zmén v materidu, ktery je
vystaven cyklickému zatéZovani. U unavy betonu hraje velkou roli
oproti kovovym materialim fakt, ze se jedna o heterogenni material,
navic svelice rozdilnym pusobenim v tlaku a v tahu. Na Unavové
chovani betonu maji déle vliv i dalsi faktory, jako je dotvarovéni,
mnozstvi trhlin, po¢ate¢ni koncentrace napéti apod. Mikrotrhliny a
trhliny vyskytujici se v materidlu se mohou vlivem opakovaného
namahani postupné slucovat a vést az ke zméné mechanickych
vlastnosti. Vlivem téchto procesti miize po urcitém poctu cyklu dojit
ke kolapsu konstrukce i bez dosazeni meze unosnosti pii
jednorazovém namahani.
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2.2 Vyvoj piisobeni cyklicky zatiZzeného betonového prvku

Proces tnavy betonu se déli do ti zakladnich fazi. Nejprve dochazi
k iniciaci trhlin, nasledné ke stabilnimu Sifeni trhlin a v zavére¢né
fazi pred kolapsem k nestabilnimu S$ifeni trhlin. Prvni faze iniciace
trhlin pfedstavuje zhruba 10 % zatézovacich cykld. V této fazi
dochézi k vysokému nartstu pietvoreni. Druha faze stabilniho $ifeni
trhlin je nejdelsi. Jedna se o stfednich zhruba 80 % zatéZzovacich
cykli. Béhem této faze dochazi k pozvolnému rovnomérnému
nardstu pretvofeni. Béhem této faze se pomalu zvétSuji stavajici
trhliny a zaroveri se tvofi trhliny nové. Tteti faze nestabilniho Siteni
trhlin je pfiblizné stejné dlouhd jako faze prvni. Po ukonceni této
faze ovSem dochazi ke kolapsu konstrukce. Je charakterizovana
rychlym nartistem pfetvofeni pred kolapsem.

3. UCINKY REALNYCH VLAKOVYCH SOUPRAV

V prvni Casti této kapitoly je zde struéné popsana zkoumana
predpjatd mostni konstrukce pres Chodovskou ulici v Praze, ktera
byla vybudovéna v roce 1962. Déle je zde popsan postup stanoveni
nejprve napéti v této nosné konstrukei béhem prijezdu vice nez 600
vlakovych souprav. Déle pak vypocet spektra rozkmitli napéti. Jedna
se o skutecné udaje o vSech vlakovych soupravach, které b&hem
jednoho mésice (Cerven 2016) pies posuzovany most piejely. [8]
Data Ize povaZovat za reprezentativni pro celou dobu Zivotnosti
mostu.

3.1 Popis posuzované mostni konstrukce

Jedna se o konstrukci z prefabrikovanych ptedpjatych betonovych
nosniki — celkem jsou v konstrukei pouZity &tyfi komoroveé nosniky.
Kazdy komorovy nosnik je slozen ze dvou prefabrikovanych
polonosnikl prufezu ,,I*, spojenych podélnou dobetonavkou horni i
dolni desky. Rozpéti nosné konstrukce je 30 m. Beton
prefabrikované a monolitické ¢asti této mostni konstrukce je dle

proménného prifezu. Vyska prifezu je uprostied rozpéti 1750 mm a
v ose ulozeni 1450 mm. Kazdy komorovy nosnik je piedepnut
pomoci 58 piedpinacich kabeld. Jedna se o predpinaci kabely
sloZené z dvaceti patentovanych dratd o priméru 4,5 mm s pevnosti
v tahu 1650 MPa. (Archivni dokumentace mostu 1960). Most byl
dokonéen v roce 1961 [9].

3.2 Stanoveni ohybovych momenti v konstrukci od
skute¢nych vlakovych souprav

Maximalni a minimalni hodnoty normalovych napéti byly stanoveny
pro nejkriti¢téj§i prifez nosné konstrukce, ktery se nachazi
Vv prifezu ve stani¢eni 16 m (méfeno od ¢ela nosniki), coz je tésné
vedle stfedu rozpéti, které je ve stanieni 15 m. Nejkriti¢téjsi prutrez
tedy neni piesné¢ uprostied rozpéti pole - zddvodu podélného
sttechovitého sklonu povrchu hlavnich nosniki.

Nejprve byly stanoveny ohybové momenty béhem prijezdu vsech
téchto vlakovych souprav. Z ohybovych momenti byla nasledné
vypoctena napéti v hornich i dolnich vlaknech b&hem celého
prijezdu vsech vlakovych souprav. Na obr. 1 je zndzornén graf
s prubé¢hem ohybovych momentti v nosné konstrukci v prafezu 16 m
(neinamahangjsi prafez) pii prujezdu nékolika celych vlakovych
souprav.
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Obrézek 1: Priibéh ohybovych momentii v nosné konstr ukci
V priiiezu 16 m béhem prijezdu nékolika vybranych vliakovych
souprav

Zgrafu je vidét, Ze v konstrukci dochazi k velkému nartstu
ohybového momentu béhem néjezdu lokomotivy vlakové soupravy,
zatimco pii najezdu nasledujicich vagond dochazi jiz pouze k
mensimu kolisani ohybovych momenti a napéti v zavislosti na
aktualni poloze vagonti na mosté. Patrny rozdil pak tvoii fakt, zda
jsou vagony té€zké — plné naloZené, nebo jestli jsou prazdné.

3.3 Stanoveni spektra rozkmitt napéti

Ze ziskanych ohybovych momentd b&éhem prijezdu vsech
uvedenych vlakovych souprav bylo cilem stanovit spektrum
rozkmitd napéti. Pro jeho stanoveni byla vyuzita metoda stékajiciho
desté. Spektrum rozkmitti napéti bylo stanovovano pro zatiZeni
dopravou vcéetné predpéti, vlastni tihy konstrukce a ostatniho stalého
zatiZeni.

Nejprve byly sefazeny vSechny ohybové momenty béhem priijezdu
kazdé vlakové soupravy za sebe, z nich bylo nasledné¢ pomoci
metody stékajiciho desté odvozeno spektrum rozkmitti napéti. Pro
tyto ucely byly ohybové momenty rozdéleny do intervald po 100
kNm. Na zakladé téchto ohybovych momentld byly spocitiny
hodnoty normalovych napéti, které byly nasledné vyuzity pro
posouzeni Unavy betonu pomoci Palmgren-Minerova pravidla
Spektrum rozkmit® napéti v hornich vldknech v prifezu 16 m je
zobrazeno naobr. 2.
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Obrézek 2: Spektrum rozkmitii napéti v hornich viaknech
rozhodujiciho prirezu

4. POSOUZENI UNAVY BETONU

Pii standardnim posouzeni nosné konstrukce mostu na unavu je
nutné pro vSechna posouzeni stanovit nejprve Unavovou pevnost
betonu. Unavova pevnost betonu daného prefabrikovaného prvku
dle normového postupu (normy fady CSN EN 1992) vychézi 19,856
MPa. Pro posouzeni byly vyuzity nejprve Ctyfi doporucené postupy
dle CSN EN 1992 a dale tfi postupy uvedené v Model Code 2010
(fib), kde jsou metody do ur¢ité miry principialné podobné, nikoliv

vSak stejné.
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Lze konstatovat, Ze pii zjednoduSenych posouzenich a
V posouzenich vyuzivajici ekvivalentni rozkmit napéti konstrukce
nevyhovéla, presto vSak nevykazuje jakékoliv Unavové poskozeni.
Nasledng tedy byla provedena dal$i posouzeni, a to svyuzitim
Wohlerovych  kiivek, dostupnych zdosud provedenych a
publikovanych unavovych experimenti. Pokud neni uvedeno jinak,
uvaZuje se v ndsledujicich posouzenich Unava betonu naméhaného
tlakem.

4.1 Zjednoduseni metoda ovéfeni unavy betonu v tlaku
dle CSN EN 1992-1-1, ¢1. 6.8.7 (2)

V této metodé se vyuziva casté kombinace zatizeni. Z Casté
kombinace se pak musi stanovit maximalni a minimalni tlakové
normalové napéti v konstrukci. V pfipadé, Zze by minimalni napéti
vychézelo tahové, uvazuje nulova hodnota. Jednd se o pomérné
jednoduchou metodu, kde staéi stanovit pouze tnavovou pevnost
betonu a maximalni a minimdlni hodnotu napéti v pfislusné
kombinaci zatizeni. Lze fici, Ze jeji vysledky vychdzeji méné
pfiznivé nez u metod podrobnéjSich. Konstrukce byla timto
postupem posouzena a bylo zjisténo, Zze konstrukce pii takovémto
posouzeni nevyhovuje v hornich ani dolnich vlidknech. V dolnich
vlaknech konstrukce nevyhovuje pouze nepatrné zhruba o 5 %,
ovdem vV hornich vlaknech konstrukce nevyhovuje vyrazné, a to
zhruba 0 40 %. [1]

42 M etoda vyuZivajici ekvivalentniho rozkmitu napéti dle
CSN EN 1992-1-1, ¢€l. 6.8.7 (1)

Tuto metodu je mozno pouzit pro posouzeni Unavy betonu mosti
pozemnich komunikaci, pro které neni — na rozdil od mosti
zelezni¢nich — v EN jiny postup uveden. Pro Zelezni¢ni mosty |ze
vyuzit postupu uvedeného v kap. 4.3 tohoto ¢lanku. Vysedky byvaji
ptiznivéjsi nez u zjednoduSené metody. Po dokonceni posouzeni
bylo zjisténo, ze konstrukce dle uvedeného postupu nevyhovuje pii
ovéfeni na Unavu V hornich vldknech stejné jako u metody
zjednodusené. Pfi posouzeni v dolnich vlaknech konstrukce ovsem
vyhovuje. Lze fici, Ze metoda je oproti ptredchazejici metodé
presngjsi vysledky. V hornich vléknech konstrukce nevyhovuje
zhruba o0 30 %. V dolnich vlaknech konstrukce pii posouzeni
vyhovuje s rezervou zhruba 5 %. [ 1]

4.3 Postup posouzeni unavy dle CSN EN 1992-2 pro
tlaceny beton Zelezni¢nich mostii, PFiloha NN 3.2

Pro Zelezni¢ni mosty existuje zptsob pro posouzeni unavy betonu,
ktery vyuziva také tzv. ekvivalentni poskozujici rozkmit napéti. Pro
posouzeni je nutné znat ro¢ni objem dopravy, navrhovou Zivotnost
mostu a pocet koleji. Vysledky posouzeni jsou vtomto piipadé
obdobné, jako piti ptedchozim posouzeni uvedeném v kap. 4.2., tzn.
v hornich vlaknech konstrukce nevyhovéla a v dolnich viéknech
vyhovéla s rezervou zhruba 15 %. [ 2]

4.4 Ovéfeni tunavy pomoci soucinitele tnavového

poskozeni dle CSN EN 1992-2, ¢l. 6.8.7

Tato metoda vyuziva Palmgren-Minerova pravidla. Je tedy potfeba
znat spektrum rozkmitl napéti. Ziskané pocty cyklt napéti se
nasledné dosadi do Palmgren-Minerova pravidla, kde se vyhodnoti
unavové poskozeni konstrukce. Tato metoda je tedy pomeérné
naro¢na na mnozstvi potfebnych dat a na pracnost.
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Touto metodou byla konstrukce posouzena v nejkritiétéj$im prifezu
ve staniCeni 16 m — v blizkosti stfedu rozpéti. Konstrukce v tomto
prifezu byla posouzena opé€t v hornich i dolnich vlaknech, pficemz
konstrukce nevyhovéla v hornich ani v dolnich vl&knech.
Konstrukce v obou piipadech nevyhovéla vice nez 10x. Metoda se
zda byt velmi citliva na velikost stfedni hodnoty napéti, a proto byla
podrobena dalSimu zkoumani.

Po drobné upravé doporuc¢eného normového postupu tak, aby postup
odpovidal skute¢nému chovani betonovych konstrukei, byla
konstrukce posouzena opét v hornich i dolnich vlaknech upravenym
postupem. P tomto posouzeni konstrukce vyhovéla s vyraznou
rezervou v hornich i v dolnich vidknech. Z vysledku je patrné, ze
nejvetsi vliv na vysledek ma stfedni hodnota napéti a rozkmit napéti.
JelikoZ vysledek tohoto posouzeni je velmi podobny vysedku
dosazenému dle posouzeni v Model Code 2010 — Level IV, lze
predpokladat, Zze upraveny postup je postup bliZici se realnému
chovani konstrukce pti Unavovém zatizeni. [2] Postup vSak bude
jesté podroben podrobnému rozboru.

45 ZjednoduSena metoda ovéfeni inavy betonu dle Model
Code 2010 —Level 11

Jako prvni z metod uvedenych v Model Code 2010 je zde uvedena
zjednoduSena metoda ovéfeni betonu na tnavu. Tato metoda
vyuziva Casté kombinace zatizeni. Pro posouzeni je nutné znat
primérujici faktor gradientu napéti, inavovou pevnost betonu v
tlaku a maximalni hodnotu napéti pfi ¢asté kombinaci. Posouzeni
unavy betonu touto metodou vychazi pfiznivéji nez u
zjednodugenych metod uvedenych v CSN EN 1992. V hornich
vlaknech konstrukce opét nevyhovéla, ovSem v dolnich vldknech
konstrukce jiz vyhovéla s rezervou 15 %. [ 3]

4.6 Ovéfeni inavy betonu dle Model Code 2010 —Level 111

Tato metoda porovndva poZadovanou zivotnost konstrukce s
predpokladanou dobou Zivotnosti (pocet cykli n) a je zalozena na
ekvivalentnim poskozujicim rozkmitu napéti. Pfi tomto posouzeni se
realné rozkmity napéti v konstrukci nahradi jednim ekvivalentnim
rozkmitem, o kterém lze pfedpokladat, ze ma na konstrukci stejné
unavové uéinky. Tento tzv. ekvivalentni poskozujici rozkmit napéti
se pak porovndva srozkmitem, kterému je pti daném poétu cykla
konstrukce schopna odolat, nez dojde k jejimu kolapsu. Pocet cykli
pro posouzeni byl zvolen 2 x 10°, co? je hodnota, kterd byva pro
Unavova posouzeni mostd Casto uvazovana. V konstrukci se
vyskytovalai tahova namahani.

Konstrukce pti posouzeni tlaeného betonu touto zpiesnénou
metodou v hornich viaknech vyhovuje. Konstrukce nevyhovuje
pouze v prifezech, ve kterych dochdzi v dolnich vldknech i k
tahovému namahani, nevyhovuje ov3em zhlediska Gnavy pfi
rozkmitech tahovych naméhéani. Na rozdil od metod uvedenych v
Eurokédu, metody uvedené v Model Codu 2010 umoziuji i
posouzeni Unavy nejen tladeného, ale i taZzeného betonu, které v
tomto piipadé nevyhovuje. Unavovym porusenim tazeného betonu
by zfejmé byl vznik tahovych trhlin, a to i pfi mens§im zatizeni, nez
které by odpovidalo mezi vzniku trhlin pfi jednorazovém namahani.
Jedna se tedy spiSe o problém trvanlivostni, ktery je ale neméné
dilezity nez problém piimé tinosnosti.

V dasim postupu vyzkumu byl vypodet zopakovan, ale s tim
rozdilem, Ze misto tahovych namahéni byla dosazena hodnota 0. Pii
dosazeni hodnoty O misto tahovych napéti bylo zjisténo, ze
konstrukce vyhovuje vevsech hornich i dolnich vldknech
konstrukce (tzn. vyhovuje zhlediska rozkmitu tlakovych napéti).
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Lze tedy fici, ze unavova odolnost betonu proti rozkmitim
tlakovych napéti je vyssi nez odolnost proti rozkmitim tahovych
napéti. [ 3]

4.7 Ovéfeni unavy betonu dle Model Code 2010 —Level 1V

Tato metoda je zalozena na posouzeni spektra rozkmitl napéti
stanoveného na zakladé redlného namahani konstrukce S vyuZitim
Palmgren-Minerova pravidla. Jedna se o postup, ktery by mél by
nejvystiznéjsi z uvedenych postupt v Model Code 2010 a mél by se
nejvice prfiblizovat skute¢nému pulsobeni konstrukei, stejné jako
obdobna metodav CS EN 1992. [3]

Touto metodou byla konstrukce obdobné jako pifi ovéteni podle
CSN EN 1992 posouzena v nejkritiét&j§im prifezu 16 m, a to jak v
hornich, tak i dolnich vlaknech. Pti tomto posouzeni konstrukce v
hornich i v dolnich vldknech s vyraznou rezervou vyhovéla tak, jako
u upraveného postupu v CSN EN 1992. Postup bude jeité podroben
podrobnému rozboru.

5. POROVNANI A POSOUZENI VYSLEDKU
SWOHLEROVYMI KRIVKAMI
Vzhledem kfaktu, Ze konstrukce nevyhovéla v Z&dném

Zjednodu3eném postupu ani v postupu vyuzivajicim ekvivalentniho
rozkmitu napéti se tato kapitola zabyva porovnanim dosazenych
vysledki piimo Sdostupnymi vysledky ve formé¢ Wohlerovych
kiivek, které byly prevzaty =z experimentdnich zkouSek
provedenych a publikovanych dalSimi autory zabyvajicimi se
Unavovou odolnosti betonovych konstrukci. Vysledkem tohoto
srovnani je poté porovnani poctu cykli do poruseni konstrukce.
V prvni ¢asti kapitoly je predstaveno porovnani vysledkd
z posouzeni s Wohlerovymi kiivkami z realnych experimentd pro
zptesnéni predstavy o skutecném chovani betonovych konstrukei pii
tnavovém (cyklickém) zatizeni. Wohlerovy kiivky by mély
predstavovat nejpiesnéjsi postup pro zjistovani skuteéného poctu
cykli o daném rozkmitu napéti, ktery je potfeba k dosazeni Ginavové
odolnosti dane betonove konstrukce.

V druhé ¢asti této kapitoly jsou predstaveny dal$i mozné postupy
pro vypocet poétu cykll do poruseni ve formé Goodmanovych a
Smithovych kiivek.

5.1 Porovnani vysledki s Wohlerovymi krivkami pro
posouzeni betonu na Unavu

Tato kapitola se vénuje porovnani dosazenych vysledku
S Wohlerovymi kiivkami, které piedstavuji zaklad prakticky pro
jakékoliv posuzovani materidu na Unavu, zde jsou vsak pouzity
»piimo*, coz lze povazovat za dosud nejpfesnéj$i postup pro
stanoveni poctu cykli napéti do poruseni posuzované betonové
konstrukce. Nejprve bylo seskupeno nékolik dostupnych
Wohlerovych kiivek publikovanych rtiznymi autory, ktefi tyto
kiivky sestrojili na zakladé vlastnich experimentalnich vyzkum.
[4,5,6,7] Provadéni rozsahlych experimentdlnich Unavovych
zkouSek pro sestrojeni mnozstvi Wohlerovych kiivek je velmi
Casové i finanéné narocné. Z tohoto divodu bylo pfednostné vyuzito
jiz dostupnych — publikovanych experimentalnich vysledku.
Z tohoto mnozstvi grafa od riznych autora byl sestrojen jeden
reprezentativni graf Wohlerovych kiivek zohlednujici vSechny
dostupné experimentalni vysledky. Tento graf je znazornén na obr.
3. Do grafu byly pro posouzeni doplnény v zavislosti na Ecpmin &
Ecdmax (minimalni a maximalni Groveti tlakového napéti) vysledky
popsané v kap. 4. Z grafu lze jednoduSe odeéist pocet cykla do
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poruseni u jednotlivych posouzeni. Na vodorovné ose se nachazi
exponent N, kdy po dosazeni do jednoduchého vztahu 10V
dostaneme pocet cyklti napéti pti dané horni a dolni Grovni napéti,
ktery je potfebny pro dosazeni meze tnavové odolnosti betonové
konstrukce.

¥ = 10,0007 - 0,0236x + 1,0025

N |
w R
N

x = 0,0008x" - 0,0346x + 1,0013
g \ : £
% 0,60 N, E

3 J o - ¥ =0,0013x" - 00514 + 1.DC19-U'
[} 5 . ui

0,40 . ) ¥ 20,0017 - 0,0687x 41,0054

S X s =
.
0,20 .
: . 2
000 ¥ =0,0022¢" - 0,09x + 1,076
0,00 5,00 10,00 15,00 0,00 25,00 30,00

N (10AN=pocet cykli do poruseni)

Obrézek 3: Reprezentativni Wohlerovy kifivky z experimentélnich

zkousek (prrevzaty z publikovanych vysledkii od dalsich autori)
svysledky tinavovych posouzeni dle CSN EN 1992 a Model Code
2010

Z grafu na obr. 4 je vidét, ze pti dosazeni vysledkli posouzeni dle
CSN EN 1992 a Model Code 2010 do Wéhlerovych kiivek nékterd
posouzeni nevyhovuji pro poget cyklti 108 (tzn. nachézeji se v grafu
vlevo od svislé ¢ervené primky). Jedna se pfedevsim o zjednoduSené
posudky a posudky vyuzivajici ekvivalentniho poskozujiciho
rozkmitu napéti. ZjednoduSend posouzeni vychézeji z casté
kombinace zatizeni. Pro posouzeni zalozena na ekvivalentnim
poskozujicim rozkmitu napéti se vyuzivaji dal$i podrobnosti, jako
navrhova Zivotnost, umisténi posuzovaného prifezu v konstrukci (v
poli, nad podporou, ...) apod. a uvazuje se zde rovnéz hmotnost
vlakovych souprav véetné nakladu, kterd po mosté piejede za rok.
Lze vsak fici, ze vliv této hmotnosti na vysledky vypoctu je
minimalni a vypocetni postup bude vhodné podrobit dalSimu
zkoumani a ziejmé zpfesnéni.

Hodnoty uvedenych Wohlerovych kiivek jsou znazornény vcetné
redukéniho soucinitele materidlu pro beton, ktery je stanoven
hodnotou 1,5, tedy stejné jako pro jednordzova naméhani (v souladu
sCSN EN 1992).

5.2 Dalsi moZné postupy vypoctu pomoci Goodmanovych a
Smithovych krivek

Dalsimi obdobnymi zptsoby pro stanoveni po¢tu cykli do poruseni
v zévislosti na rozkmitu napéti jsou naptiklad Goodmanovy nebo
Smithovi kiivky. Jednda se o obdobu vice vyuzivangjSich
Wohlerovych kiivek.

Goodmanovy kiivky znazorfiuji opét zavislost minimalni a
maximalni urovné napéti na osach a jednotlivé kiivky pak zobrazuji
mocnitel N (pro uréeni odpovidajiciho poétu cykla). V piipadé, Ze se
bod vytvofeny mezi Egymin @ Ecgmax Nachazi uvnit této uzaviené
ktivky, pak posudek pro dany pocet cyklt vyhovuje.

Smithovy kiivky funguji obdobnym zplGsobem, pouze stim
rozdilem, Ze na vodorovné ose se nachazi sttedni hodnota napéti. Na
svidé ose pak naezneme Egymin @ Ecgmax (hodnoty vyjadiujici
tiroven napéti — podrobnosti jsou v MC 2010 [3] a CSN EN 1992
[2]). Oba popsané typy kiivek véetné posouzeni jsou znazornény na
obr. 4aobr. 5. [4]
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Obrézek 4: Goodmanovy kifivky pro stanoveni poctu cyklii do
poruseni
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Obrézek 5: Smithovy kFivky pro stanoveni poctu cyklii do poruseni

6. DOPORUCENE UPRAVY POSTUPU
POSUZOVANI BETONU NA UNAVU

PRO

Vzhledem k dosazenym vysledkiim jsou pfipravovana doporuceni
pro upravu stavajicich postupli posuzovani betonovych konstrukei
na Unavu. V této kapitole jsou uvedena dvé dosud rozpracovanad
hlavni doporu€eni. Prvnim je doporuceni zakladajici se na redukci
Unavového zatizeni vyuzivaného v jednotlivych posudcich. Toto
doporuéeni vzniklo na zakladé vysledkt z posouzeni a zjisténi sil a
rozloZeni jednotlivych naprav skuteénych vlakovych souprav. Popis
vzniku a vysledku tohoto doporuceni je popsan v kap. 6.1.

Druhym doporuéenim je navrh nového pfistupu k posuzovani
betonovych konstrukci na Unavu. Tento postup vyuZiva piimym
zpusobem Wohlerovy kiivky popsané v kap. 5. Pro pouziti byly
kiivky parametrizovany zptisobem, ktery je detailné popsan v kap.

6.1 Redukce Unavového zatizeni

Z dostupnych tdaji bylo stanoveno readné zatizeni konstrukce a
uéinky tohoto zatizeni na redlnou konstrukci. Naésledné byly
obdobnym zptisobem stanoveny u¢inky od zatizeni doporu¢ovaného
dle normy, tj. zatizeni dopravou LM 71 véetné souciniteld
uvedenych v kap. 5.1.

Navrh ekvivalentni vlakové soupravy byl proveden pomoci
statistickych metod ze skute¢nych udaji o vlakovych soupravach
vyskytujicich se na uvazované mostni konstrukci. Z tohoto souboru
vlakovych souprav bylo snahou stanovit charakteristickou
ekvivalentni vlakovou soupravu, kterou bude nasledné mozno
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vyuZzivat pro posuzovani betonu na navu misto dosud vyuzivaného
modelu zatizeni LM 71. Tvorba ekvivaentni vlakové soupravy byla
tvofena pro kvantil odpovidajici charakteristické kombinaci, tedy
pro kvantil 95 %. Nejprve byl stanoven pocet vagont ekvivalentniho
vlaku. Nasledn¢ bylo pfistoupeno k vypoctu, kde pomoci
statistickych metod, jako je primér, smérodatna odchylka ¢i vypocet
poZadované hodnoty pro dany kvantil byly stanoveny dvé veli¢iny.
Témito veli¢inami jsou sila na jednu ndpravu a jednotlivé
vzdalenosti mezi napravami. Tyto vypoctené hodnoty byly nasledné
zaokrouhleny u hmotnosti (,sily na ndpravu®) na 0,1 t a u
vzddenosti na 0,1 m. Tabulka sjednotlivymi parametry je
zobrazena v Tab. 1. Na obr. 6 je pak vzhled ekvivalentni viakové
soupravy, kterd ma jednu lokomotivu a 20 vagonti.

Dal§i moznosti, jak zpfesnit hodnoty unavového zatizeni pro
vypocet, by mohlo byt nalezeni zpfesnéné hodnoty soucinitele k
prenasobeni LM71 pro unavové posouzeni. Pro definitivni navrh
ekvivalentni vlakové soupravy a/nebo soucinitele pro pienasobeni
LM71 bude nutno provést dalsi vypolty a porovnani pro rtzné
konstrukce.

Ekvivalentni vlakova souprava
Délka vlakové soupravy 316,900 m
Délka lokomotivy 14,900 m
Délka jednoho vagonu 15,100 m
Lokomotiva- 1 x
. Vzdélenost
Vzdédenost od VZ?T?'ei?OSt mezi posledni
narazniku k | Hmotnost na 1 . . napr. 1. podv.
. < . népravami s
napravé napravu (t) . aprvni napr.
jednoho
podvozku 2. podvozku
podvozku (m) (m)
2,300 23,300 2,600 5,100
Vagon - 20 x
. Vzdélenost
Vzdalenost od VZ?ﬁlei?OSt mezi posledni
narazniku k | Hmotnost na 1 . . napr. 1. podv.
. < . népravami S
napraveé napravu (t) . aprvni népr.
jednoho
podvozku 2. podvozku
podvozku (m) (m)
1,500 21,300 1,800 8,500

Tabulka 1: Prehled jednotlivych parametrii navrzené ekvivalentni
vlakové soupravy pro posuzovani betonu na tnavu (navrzeno pro
most pres Chodovskou ulici)

932t 8.2t
i 20 x vagon
233kN 233 kN 233 kN kN 213]kN 2|13 kN 213kN 2 3kN213IkN 2[13kN
=X r = = = = 11 = g
[ TTT MR E= M el e
I LI — — [ T LJ |
| pa =—=== == byt et}
—A
o
2300 , 2600 5100 2800 |, 2300 800 8500 800 500,1800
14800 15100

Obrézek 6: Grafické zndzornéni éasti ekvivalentni viakové soupravy

6.2 Primé vyuZziti Wohlerovych kiivek

Druhym doporuc¢enim je névrh zpfesnéného piistupu k posuzovani
betonu na Unavu pomoci piimého vyuZiti redlnych Wohlerovych
kiivek popsanych vkap. 5. Zakladem tohoto doporudeni je
predpoklad ptresnosti Wohlerovych kiivek, které jsou stanoveny na
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zakladé experimentalnich zkouSek mnozstvim autorti zabyvajicich
se Uinavovou odolnosti betonovych konstrukci. V prvnim kroku byly
prevzaty tyto Wohlerovy kiivky z dostupnych publikaci a z tohoto
mnozstvi kiivek byl vytvoten jeden graf Wohlerovych kiivek, které
respektuji vSechny shromazdéné kiivky, ¢imz byla zarucena
maximalni mozna presnost. K tomu byla pouzita numericka
parametrizace — z publikovanych kiivek byly metodou nejmensSich
Gtverct stanoveny kiivky ur€ené pro posuzovani— viz kap. 5.1 a obr.
3. Nasledné byly pro jednotlivé kiivky vygenerovany jejich funkce,
které jsou rovnéz v tomto grafu. Jednd se o polynomické funkce
druhého stupné. Poté byl pro jednotlivé koeficienty kiivek Ecqmin
nalezen vztah opét podle metody nejmensich Ctvercd. Jedna se o
celkem tii koeficienty — polynomicky, linedrni a konstantni. Po
nalezeni pozadovanych kiivek pro tyto koeficienty byl sestaven
postup pro posuzovani betonu na Gnavu pomoci numericky
parametrizovanych Wohlerovych kiivek.

Pfi vyuziti tohoto postupu je nejprve nutné stanovit hodnoty pro
Ecdmax @ Ecamin- Nasledné z kiivek pro jednotlivé koeficienty Ize
odecist hodnoty jednotlivych koeficientti pro dalsi vypocet. V tuto
chvili provedeme vypocet posledniho koeficientu D dle rovnice 1.
Nasledné dle rovnice 2 stanovime exponent N pro vypodet podtu
cyklti napéti potfebného pro dosazeni tinavové odolnosti betonové
konstrukce.

D=C- Ecamax N
N = —B—VB2—4%A*D (2)

2%A

Po stanoveni exponentu N j& dosadime do vztahu 10" a dostaneme
pocet cyklti napéti pfi dané horni a dolni urovni napéti, ktery je
potiebny pro dosazeni unavové odolnosti betonové konstrukee.

Pro definitivni znéni doporuceni bude i vtomto piipadé nutno
provést jesté fadu vypoltu pro rizné typy konstrukci a jejich
zatiZeni pro stanoveny koneéné podoby tohoto doporuceni.

7. ZAVER

Vysedkem provedeného vyzkumu Unavové odolnosti betonu a
posuzovani betonu na unavu jsou dvé doporueni pro upravu
stavajicich postupl pro posuzovani betonu na Unavu — redukce
unavového zatizeni ve vypoltu a zpfesnéni unavové odolnosti
betonu. Ob& doporuceni jsou zalozena na vysledcich popsaného
vyzkumu. Prvni doporudeni je zaméfeno na redukci Unavového
zatizeni betonovych konstrukci - zde je stanovena nova podoba
ekvivalentni vlakové soupravy, kterd by byla vyuzivana pii
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posouzeni betonu na Unavu a které |épe vystihuje skute¢né inavové
zatizeni betonovych mostnich konstrukci. Tato souprava byla
stanovena statistickymi metodami na zéklad¢ skute¢ného zatiZeni
jednoho konkrétniho mostu vlakovou dopravou. Kromé stanoveni
ekvivalentni vlakové soupravy bude po provedeni dalsich vypoéti
sledovana i druha moznost redukce tinavového zatizeni ve vypoctu,
a to prostfednictvim navrhu Gpravy souéinitele pro pienasobeni
modelu zatizeni LM71 pii jeho vyuZiti pro posouzeni betonu na
Unavu.

Druhé doporudeni je zaméfeno na zpfesnéni Unavové odolnosti
betonu — zde je uveden navrh nového pfistupu pro posuzovani
betonu na Unavu, ktery je zalozen na pfimém vyuziti redlnych
Wohlerovych kfivek, které jsou pro tento uéel numericky
parametrizovany. Vysledkem tohoto postupu je stanoveni poctu
cyklti do poruseni konstrukce v zavidosti na maximalni a minimalni
urovni tlakového napéti.

Z divodu potiebného zevseobecnéni vysledkid bude provedena
obdobnd analyza i pro fadu dalSich mostnich konstrukci a jejich
zatiZeni.
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Abstract Given the efforts towards a complete ban on combustion
engines in passenger cars after 2035, many European car
manufacturers are shifting their focus to battery electric vehicles.
However, the adoption of exceptions for climate-neutral fuels is
very good news for the future of the automotive industry in the EU.
This is because it will provide a significant alternative to battery
electric vehicles in the form of combustion engines utilizing
dternative fuels, which are likely to play an important role,
especialy in sectors where the use of battery electric propulsion is
inefficient. Additionally, vehicles with combustion engines continue
to be the most popular choice among customers due to their
undeniable advantages. Research and development in this field will
remain highly relevant as combustion engines are also a significant
element of hybrid technologies. Low-temperature combustion of
homogeneous fuel mixtures is among the key technologies with
strong potential.

K eywor ds challenges, homogeneous, combustion engines

1. INTRODUCTION

The transportation sector is currently responsible for a significant
portion of greenhouse gas emissions and is also a major contributor
to pollution in urban areas. This has led to increasing pressure on the
automotive industry, which faces constant challenges to
significantly reduce emissions and utilize renewable energy sources.
Zero-emission propulsion primarily refers to emissions-free
operation of the vehicle during its driving stage. However, attention
must also be paid to the entire lifecycle of the vehicle, including its
production and operation chain. This involves considering the entire
supply chain, encompassing the automobile manufacturing, fuel

production, vehicle usage stage, and recycling. The lack of
infrastructure for charging electric vehicles, aswell as the safety and
potential cost of battery replacement, can pose challenges. However,
vehicles with combustion engines continue to be the most popular
choice among customers due to their undeniable advantages.
Research and development in this field will remain highly relevant
as combustion engines are aso a significant element of hybrid
technologies. One potential solution could be Low-Temperature
Combustion (LTC) technology, which combines the best
characteristics of compression ignition and spark ignition
combustion, such as high efficiency and low emissions. When
coupled with the current application of sustainable synthetic fuels,
various LTC variants could represent a potential alternative to
electric propulsion.

2. EUEMISSIONSTARGETS

Since the adoption of the first EURO standards, pollutants from car
exhausts have been measured according to the New European
Driving Cycle (NEDC). This cycle involves a series of tests based
on engine acceleration and deceleration in testing facilities.
However, it was later revealed that the emissions produced during
laboratory tests were significantly different from real-world
conditions. Therefore, since 2017, the Worldwide Harmonized Light
Vehicles Test Procedure (WLTP) has been implemented. It
considers higher speeds, more authentic acceleration and
deceleration, alowing for a more accurate and realistic simulation of
real-world conditions. The current EURO 6 standard has been
gradually modified, receiving an additional |etter with each update.
Since January 2021, the Euro 6d standard has been in force.
According to some sources, emissions such as CO are expected to
decrease by half compared to the currently valid Euro 6d standard.
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Continuous greening of transportation is necessary, and several
countries, such as Austria and Germany, are implementing
restrictions on entry into cities for vehicles that do not meet
emisson standards. This causes inconveniences, especialy for
owners of older cars[1,2].

Figure 1 depicts a Roadmap illustrating the historical development
and planned targets for reducing the carbon footprint. According to
available information, the European Union aims to achieve a 37.5%
reduction in average CO, emissions from new vehicles by 2030.
Between 2025 and 2029, cars and vans will be required to emit 15%
less CO,. Since 2030, the CO, emissions of new deliveries must be
31% lower on average compared to 2021. At the same time, the plan
isto achieve -100% CO, emissions for new cars by 2035.

(LT sy O

€O, (g/km, NEDC)

2000

2010

2020 2030 2040

Figure 1 Historical development and planned targets for reducing
CO, emissions according to NEDC and WL TP [3]

3. LOW-TEMPERATURE COMBUSTION
TECHNOLOGY

At acertain level of air-fuel ratio, the combustion rate decreases and
the combustion stability deteriorates during flame propagation
combustion. In the pursuit of finding a compromise between fuel
consumption and combustion stability, it is necessary to find a way
to reliably execute the combustion process. This technology is
referred to as Low-Temperature Combustion (LTC) and has been
primarily developed as a solution for reducing NOx emissions. NOy
formation can mostly be prevented by maintaining the local
temperature below approximately 2200 K. This condition can be
achieved by burning an extremely lean fuel mixture. The LTC
concept can also be extended to the concurrent reduction of
particulate matter, depending on the local equivalence ratio. LTC
combines the best characteristics of diesel and spark-ignition
combustion, namely high efficiency and low emissions. The main
concept is to create a very lean mixture, preferably homogeneous,
capable of potentialy autoigniting a a single moment and
throughout the entire volume. Solving the entire issue is quite
complex. Figure 2 illustrates the challenges that must be overcome
for the successful implementation of the entire LTC concept [4].
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Figure 2 Application issues and challenges of low-temperature
combustion engines.

Several combustion technologies can be classified as LTC, which
are subject to development aiming for long-term reliability. They
mainly differ in the fuel-air mixture preparation process and ignition
concept. The homogeneous lean mixture that reduces both NOy and
PM emissions also poses a problem during ignition [5,6].

Relevant LTC technologies with development and application
potential include:

HCCI (Homogeneous Charge Compression Ignition),
PCCI (Premixed Charge Compression Ignition),
SCCI (Stratified Charge Compression Ignition),
RCCI (Resactivity Controlled Compression Ignition),
SACI (Spark Assisted Compression Ignition).

Several automakers, such as Genera Motors (GM), Mazda,
Mercedes Benz, and Hyundai, are investing in the development of
LTC technologies, and the current emission challenges confirm the
validity of this step. Mazda, in particular, considers an engine
utilizing LTC as a pathway to a better electric future: "We believe it
is essential to pursue the ideal internal combustion engine," stated
Mazda's Head of Research and Development, Kiyoshi Fujiwara
"Electrification is necessary, but the internal combustion engine
should take precedence.”

4. CONCLUSIONS

Low temperature combustion (LTC) is the latest engine technology
that can simultaneously reduce nitrogen oxides (NOx) and soot
emissions while maintaining higher thermal efficiency. Over the
past decades, various engine strategies have been employed to
reduce exhaust emissions and increase thermal efficiency. Exhaust
gas recirculation, variable valve timing (VVT), and advanced fuel
injection technologies are adapted to achieve the LTC mode in
combustion engines, resulting in improved outcomes. Along with
sustainable synthetic fuels, LTC provides a solid foundation for
further development and the achievement of carbon neutrality goals
[7-9].
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